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Cc_gAayg
eV e msLV
(Real Number)

ciigYtK cZiK Z_v msL'v AKiti cKik Kivi cxiZ t tKB MiY{Zi DrciE]| msL'vi BiZnim gibe
mfZii BiZniimi gZB ciPib] WK “vkibK Gri=Ufji gfZ, ciPxb igktil cfiwnZ mac vigi MiYZ
Abkxjtbi gia’tg MIYiZi AbbubK ArftIK NfU] ZB msL'wfiEK MiYIZi mid hifiLt<+i Ribfi cig
"B niRvi eQi cte| Gici bibv RwzZ 1 mFZii niZ Nii Aabv msL'v 1 msLvinZ GKwU mieRbib 1ic
any KiifQ]

“rfweK msLv MYbvi ctguRtb ciPib FiiZetli MiYZie MY mec_g kb™ I “krfiEK “Wbiggib cxiZi
cPjb Ktib, hv msLv eYbiqg GKIU gBjdjK inmie weteiPZ] fvizig 1 Pxov MiYZie MY kb,
FYiZK, ei e, cY 1 fMstki aviYvi ve1Z NUb hv ga'hiM Avieiq MiYZie™ iv vfiE intmte MnY
Kiib] “kigK fMwstki minth™ msL'v cKtki KizZ ga'cvtP'i gmijg MiYZie ™1 etj gtb Kiv nq|
Avevi ZvivB GKv'k kzZiawtZ mec_g eRMwYZxg wNiZ mgiKiiYi mgiab inimie eMgj AKdi
Agj "~ msLvi ceZb Ktib| Biznimie i aviYviL=-ce 50 Atai KiQuKuQ MK “vkibKivl RwgiZK
AYibi ciqiRib Agj~ msL', tetkl Kti “B-Gi eMgiji ciqiRbxgzv Abfe KinQijb] Ebiesk
kZvatZ BDiiveig MiYZie™iv ev e msL'vi cYvjxex Kii cYZy “wb Ktib] ““br~b ciqiRib er e
msLv matU kvt~ i m U6 Aib WKy ciqiRb| G Aa'itq e e msL'v ieliq migiMK A jwPbr Kiy
nigiQ]

Aa’g Tkl ik Ty xiN

el e msLvi tkiYieb'm KiiZ ciite]

el e msL'iK “kigikK cKik Kii Aimb gib ibYq KiiZ ciite]

“kigK fMistki tkiYiebim eV KiiZ cite]

AieE “kigK FMisk e L' KitZ ciite Ges FMiskiK AieE ~kigtK cKik KitZ ciite]

AieE ~kigK FMiskiK miaviY fiistk ijciSi KitZ ciite]

Amig AbieE ~kigk fMisk WLy KitZ crite]

m Kk 1 iem k “kigk fMisk WLy KiiZ cuite]

Ak “kigK fiistki thw, ietqM, Y I fiM KitZ ciite Ges GZ mspus ierfo mgmi
mgvavb KifZ ciite]

YV V V¥V V VYV Y V V

dgi-1, MiYZ-9g-10g



2 MyZ

“vfueK msL'v (Natural Number)
1,23 4. BZ'w™ msL'v_1jviK “rfueK msL'v ev abiZZK ALE msL'v etj] 2,3,5,7......... BZw™
tgdijK msL'v Ges 4,6,8,9.......... BZ'w™ thiMK msL'v]

cYmsL'v (Integers)

kbmn mKj abzK I FYizK ALU msLmgniK cYmsLv ejv ng] Awr ...
-3,-2,-10,1,2,3........ BZw™ cYmsL'v]

TfMisk msL'v (Fractional Number)

p,q ci Ui mnighjK, q=0 Ges q=1 nij, g AKiETi msL'iK FMisk msL'v efj| thgb :

1, E, =S BZw™ FMisk msL'v|

2 2 3

p<q nij fMskiK cKZ fMisk Ges p>q nij fMiskiK AcKZ fMisk ejv ng| thgb :
112 L BZW cKZ sk Ges S, % 2 2 Bz AcKZ filisk]

2 3 3 4 2 3 3 4

gj " msL'v (Rational Number)

p I g cYmsLv Ges q=0 nij, E AKitiT msL'iK g~ msLv ejv ng] thgb :

3. 3 H_ 5.5, 2:1.666... BZw™ gj msLv] g~ msL'viK “BiU cYmsL'vi AbciZ inmite cKik

1 2
Kivhig] mZivs mKj cYmsL'v Ges mKj FMisk msL'v nfe gj = msL'v|

Agj " msL'v (Irrational Number)

th msL'viK ap AKti cKik Kiv hig by, thLitb p, g cYmsL'v Ges q =0, fm msL'viK Agj ™ msL'v

ejv nq] cYeM bg Giic fhikKithv “vFueK msLvi eMgj GKiU Agj~ msLv| thgb :

V2 =1.414213....., f3=1732....., %:1.58113.... BZw™ Agj~ msLv] Agj ™ msL'iK “BiU

cYmsLvi AbciZ inmvie cKik Kiv hig bv]

“kigK FMisk msL' :

gj” msLv I Agj~ msLvK “kigiK cKik Kiv nij GiK “kigk fMisk ejv nqg| thgb,
5 10

3=30,5=25""=333383...., J3=1-732........ BZ'w™ “kigK Fiisk msLv| “kigK e i

ci AVsmsL'v mgig nij, G i1tK mmxg ~“kigK fMisk Ges A% msL'y Amxg nij, G~ 11K Amxg ~kigK



MYZ 3

fMsk ejy  ng] thgb, 0.52, 3-4152 BZw  mmqg “kigKk  fMsk  Ges
1-333......., 2-123512367........... BZw™ Amig “kigk fMsk msL'v|] Avevi, Amg ~kigK FMisk
msL'v_tjvi gfa” “kigK 1 i ci AY_ ijv chivelE nij, Gt itK Amg AweE “kigK fMisk Ges
AY,_tjv chivele by ntj Gt™i Amig AbieE “kigk fiisk msLv ejv ng| thgb, 1-2323........,

5.-654 BZ'w Amg Ak “kigKk fMisk Ges 0-523050056........, 2-12340314........ BZ'w
AbieE “kigK fMisk |

el e msLv (Real Number)

mKj gJ~ msLv Ges Agj~ msL'viK ev e msL'vejvng| thgb :

1-23, 0-415, 1-3333......., 0-62, 4.120345061.......... BZ'w™ e e msLv|
abiZiK msL'v (Positive Number)

kb" Atcqlv eo mKj e e msL'iK abvziK msL'v ejv nq|
1 3 . . .
thgb, 1. 2, 2., 2. V2, 0-415, 0-62, 4-120345061............. BZ'w abiZ/K msL'v|

FYiZ!K msL'v (Negative Number)
kb™ Afcqlv 1QU mKj ev e msL'viK FYiZK msL'v ejv nq|

thgh, -1, -2, —%, —%, ~+/2, —0-415, —0-62, —4-120345061.............. BZ'W FYiZKK

msLv|
AFYiZKK msLv (Non negative Number)
kb'mn mKj abiziK msL'iK AFYvZIK msL'v ejv nq|

thgb, 0, 3, % 0-612, 1-3, 2-120345.............. BZ'w™ AFYVZIK msL'v|



iia 0 a ii al la a

4 WYZ
el e msL'vi tkiYieb'ym
| eremsLy |
v
Ca
v
ava FL\ | FYvZ | mvaV|Y | “kigK [«<—| Agj " |
v v
v v v v v
TgSWJK 1 ThSwMK cKz ACKZ %] gk mmig Amig Amig
AreE AbieE

KIR :

3 9 4 - o s _ e

Z, 5 7,413, 0, 1, 7 12, ZE, 11234......,.323 msLy, ijuK e e msLVi

tkiYieb'dm Ae b LI |
DYiniY 1] +/3 Ges 4 Gi gta” “BiU Agj~ msL'vibYq Ki|
mgvaib : GLth, /3 1.7320508......
gtb Kii, a 2.030033000333.....
Ges b 2.505500555.......
“06Z : a 1 b DFgB “BiU eV e msL'v Ges DFgB /3 Atcqlveo Ges 4 AfcTl QU]
Ar V3 2.03003300333......... 4
Ges  +/3 2.505500555.............. 4
A, a 1 b K fMisk AKitl cKik Kiv hig by|

a I b "BiUibiYq Agj ™ msL'v|

eV e msL'vi Dci thiM I _Yb cipaii TgdijK "eikd” :

1. a,be emLvynij, i a be emsLvGes ii ab el emsLYV

2. a,beremsLvnij, i a b b a Ges ii ab ba

3. a,bcevemlLvnij, i a b ¢c a b c Gesii abc abc

4, a e e msLyv nij, ev e msLvg tKej “BWU msLv O 1 1 we 'gb thLitb i 0 1




MYZ 5

ael emsLvnij, (i)a+(-a)=0 (ii)a=0 nij, a%:l

a, b, ce emlLynij, a(o+c)=ab+ac

a,be emLvnij, a<b Aei a=b Ael a>b

a,b,ceemLyvGes a<b nij, a+c<b+c

a, b, ce emLvGesa<b nij, (i) ac <bc hLb c>0 (ii)ac > bc nij, c<0

© o N O

ciZAi: V2 GKiU Agj ™ msLv|
Augiv Ruib,
1<2<4

coAl<2<4/a
el 1<+/2<2

cgy: 1 =1 (V2f =2,22=4

mZivs +/2 Gi gib 1 Atclieo Ges 2 AtcTv tQuU]

AZGe 2 cYmsL'v bq]

SN2 gjT msLvA_erAgjT msLv] it /2 g msL'vng Zte

aii, \/§=Ep; thLib p 1 q ~vFweK msL'v I ci Gi mnighjK Ges q>1

p2
el, 2=—5; eMKti
q
2

el, 2q =%; Dfq cTiiK g Qviv Y Kii|

2
“06Z : 2g cY msLviIKS % cYmsL'v ba, KviY p 1 q “vFueK msL'v 1 Giv ci i mnigjK
Ges q>1

2 2

- 2q Ges % mgwb niZ citi by, A wr 2q ¢%

- N2 Gigb g AKutT i tKithby msL'v niZ citi by, A ir /2 ;tg

. A2 GKIU Agj~ msLv]

D wiY 2] cgy Ki th, tKvtby P pugK —vFueK msLvi  Ydiji mi_ 1 thM Kifj thiMdj
GKiU cYeM msL'v nie]
mgvavb : gib Kii, Pvinl pugK — vfweK msL'v h vuig x, x+1, x+2, x+3

pugK msLv Pl Ydiga mi_ 1 thiM Kitj cvlqv hg,



6 (174
X (X+1)(x+2)(x +3)+1=x(x+3) (x +1) (x+ 2)+1

=(x2 +3x)(x2 +3x+2)+1

—a(a+2)+1; [x*+3x=a]

=a(a+2)+1

—a’+2a+1 =(a+1)’ =(x*+3x+1)"; hv GKiU cYeM msL'i|

- thikvtbv Pvinl pugK ™ vfweK msLvi , Ydiji mi_ 1 thw Kitj thivdj GKiU cYeM msL'v nie]

KIR :  cgi Ki th, +/3 GKIU Agj~ msL]

“kigk stk tkiYieb'vm

2

ciZ’K el e msL'viK “kigK fMistk cKik Kiv hig] thgb : 2=2-0, g=0.4, =0.333....

Wl

BZw™| “kigK FMisk 1Zb cKui: mmig ~kigK, AeE “kigk Ges Amig ~kigk fMisk |

mmig ~kigK fMisk @ mmig “kigiK TkigK iPiyT WibiTiK mmig msL'K AY: K] thgb : 0.12,
1.023, 7.832, 54.67, ....... BZw™ mmig ~kigK fMsk]

Ak “kigk fMisk @ AieE “kigtK “kigK 1Pty WibittKi Av, tjv ev Askietkl evieii _Kie]
thgb, 3.333.....,2.454545......,5.12765765 BZ'W" AieE ~kigK fiisk|

Amig “kigK fMisk : Amig ~kigK fMistk ~kigK Pty i Wibi™ 1K AY: KLiby tkl ng by, A_vr “kigK
Piyi WibrriKi A% fjv mmg nie by e Askietkl evievi Amie bv] thgb
1.4142135......,2.8284271....... BZ'W™ Amig ~kigk FMisk|

mmig “kigK 1 AekE “kigk fMisk gj~ msL'v Ges Amig ~kigK fMisk Agj™ msLy| tKitr Agj™
msL"vi gib hZ “kigK vb chS B"QvibYq Kiv hvg| tKvtbv FMisiki je I nitK vfueK msL'g cKik
KitZ cvitj, H fMskiU gj = msL'v]

KR :

1.723, 5.2333........, 0.0025, 2.1356124......., 0.0105105........ Ges

0.450123....... sk, K KviYmn tkiYiebm Ki |




MiYZ 7

AeE ~kigK Fiisk
% FiiskiUiK ~kigiK cKik Kii |

23 =6)23(3.833
6 18
50
48
20
18
20
18

J T Kui, fMistki jeiK ni r"ig M Kii “kigK fMstk ciiYZ Kivi mgg fiMi cipgy Tkl ng biBj
t>Lv hig th, fiMdj GKB msL'v 3 evievi Avtm| GLutb, 3.8333..... GKiU AieE ~kigK fMisk |

th mKj “kigK fMistk “kigK 1e>" 1 With GKiU A%, jugvSiq evievi ev GKwaK AY chigpitg evievi
Aidm, GI™i AeE “kigk Fiisk ejv ng| AreE er tcShteibK “kigk FMistk th Ask evieri A r
chtchb ng, GiK AieE Ask etj|

AveE “kigk Fiistk GKiU A% AeE ntj, tm At%i Dci tchtcibK ie™ Ges GKwaK AY: AieE nij,
tKejovT c_g 1 tkl At%i Dci tcibteibK 1e™ 1 1qung| thgb 2.555....... K tjLing 2.5 @iy
Ges 3.124124124........ tK tjLvng, 3.124 @iy

“kigk stk “kigK 1e i ci AieEisk Qiov Ab” tKitby A% by Kij, GIK 1eTx fcSbtcibK et
Ges tchteibK “kigk fMistk “kigK 11 ci AeEisk Qiov GK e GKuaK AY: Kij, GiK igk
tcSbteibK etj | thgb, 1.3 1eTx tcibteibK Fiisk Ges 4.23512 igk tcShteibK Fiisk |

istki nti 2,5 Quov Ab” TKitby tg8ijK _bbigK (Drev™K) _iKtj, tmB ni @viv jetk fiM Kiij,
KLibv ibttkil 1efiR" nte byv] thinZ chiquig fiM tkili A% tjv 1,2, ......, 9 Quov Ab" IKQ nizZ
oiti by, tminZ GK chitq ikl _fjv evievi GKB msL'v niZ _wKte| AveEstki msL’v memgq nii
thmsL'v K, Gi 1Pig tQU nq|

D iy 3] 1—31 1K “kigk stk cKik Ki] D iy 4] % K ~kigk FMistk cKik Ki |

mgvab : mgvavb :
11)30 (0.2727 37) 95 ( 2.56756
22 74
80 210
77 185
30 250
22 222
80 280
77 259
3 210
185
250
222
28

IhiYq “kigk fMisk = 0.2727 ........ =0.27  biYg “kigK FMisk = 2.56756...... = 2.567



Ak ~KkigKiK migib” Fiistk crieZb
Ak ~“kigiKi gib 1bYq :

D iniY 5] 0.3 tK migib” stk cKik Ki |

mgaib : 0.3=0.3333........

0.3x10=0.333.......x10 = 3.333......
Ges 0.3x1 =0.333...x1 =0.333....

lefqM Kii, 0.3x10-0.3x1 =3
e, 0.3x(10-1)=3 ey, 0.3x9=3

1
3

AZGe, 0.3=

I~ ©olw

ibiYq Fisk 3

D iniY 6] 0.24 tK migib” Fistk cKik Ki|
movawb : 0.24 = 0.24242424........

mZivs 0.24x100 = 0.242424....... x100 = 24.2424......
Ges 0.24x1 =0.242424....... x1 — =0.242424......

ietgqM Kii, 0.24(100 —1)= 24

el, 0.24x99 =24 e, 0.24=ﬁ=3
99 33

8
biYq FMisk —
i 33
D niY 7| 5.1345 tK migib™ Fiistk cKik Ki |
movawb : 5.1345 = 5.1345345345.........

MZivs  5.1345x10000 = 5.1345345......x 10000 =51345.345......

Ges 5.1345x10  =5.1345345.....x10 =51.345......
letqM Kii, 5.1345x 9990 =51345-51
AZGe, 5.1345= 51345-51 51294 8549 . 224

9990 9990 1665 1665

ibtYq FMisk 5ﬁ
1665

MYZ



MYz 9

D iniY 8] 42.3478 tK migib” Fiistk cKik Ki

mgvawb : 42.3478 = 42.347878........
mZivs, 42.3478 x 10000 = 42.347878......... x10000 = 42348.7878

Ges 42.3478 x 100 = 42.347878........ x 100 = 4234.7878

ietoqM Kii, 42.3478 x 9900 = 423478 - 4234

AZGe, 42.3478= 423478 — 4234 _ 419244 _ 34937 y 287

9900 9900 825 825

1btYq FMisk 42ﬁ
825

eLv:DYiniY 5,6, 7 Ges 8 t_IK ™Lv hig th,

e Ak “kigtK “kigK 1 i ci th Kqiu A% AiQ, tm KqiU kb™ 1 Gi Wit eimiq c_tg AieE
“kigKiK Y KivnigiQ]

e Ak “kigiK “kigK 1e7i ci th Kgiu AbieE A¥ AiQ, tm KgiU kb™ 1 Gi Witb eimtq AveE
“kigKiK | Y KivnigiQ]

e C_g.Ydj t 1K 0Zxq ,Yd] reiqgM Kiv niqiQ] c_g .Ydj t_iK 0Ziq ,Yd] retqM Kig
Wibctq cY msL'v cvlgy tMIQ] GLutb jYig th, AreE “kigk FMistki ~kigK 1 tcSbtcibK e
DiVig ci® msLv t_tK Abvek Astki msLv ietqiM Kiv nigiQ]

e eigctT Ak “kigiK hZ_tjv AeE A% 1IQJ ZZ_tjv 9 1jiL Ges Zvt™i With “kigK 1e™i ci
hZ,1jv AbieE A% 1Q§ ZZ,1jv kb™ eimiq Dcti o ietgiMd 1K FiM Kiv nigiQ]

e Ak “kigtK fiistk ciiYZ Kivg fMiskiUi ni nijvhZ 1jv AieE A% ZZ _tjv 9 Ges 9 _tjui
With “kigK 1e™1 ci hZ,tjv AbieE A% ZZ _tjv kb'| A je nijv Ak “kigiKi “kigK e
I tcibteibK 1ey™ DIVig th msL'v cvlqy tMEQ, tmmsL'v 1 1K AveBisk e v tq enk AY Qviv MiVZ
msL'v vetquM Kii retqMd] |

g3e" : AieE ~kigKiK me mgq fMistk ciiYZ Kiv hig| mKj Avek “kigK gj = msL'v|

dgi-2 MYZ- 9g-10g



10 MiYZ

DiniY : 9] 5.23457

mgvaib : 523457 = 5.23457457457.........

mZits  5.23457 x 100000 = 523457.457457
Ges 5.23457 x 100 = 523.457457

lefqM Kii, 5.23457 x 99900 = 522934

522934 261467
99900 49950

AZGe, 5.23457 =

261467
49950

el : “kigk Astk cPiU A% iqiQ etj GLitb AveE “kigKiK c_fg 100000 (GK Gi With ciPiU
kb") @iv Y Kiv nigiQ] AveE Astki ertg “kigk Astk “BiU A% ifqiQ etj AieE “kigKtK 100
(GK Gi Witb “BiIU kb") @viv ,Y Kiv nigiQ] c_g .Ydj t 1K wW2Zxq ,Ydj reiqgM Kiv nigiQ] GB
lefqMdiji GKi“tK cYmsLv Abi K ¢ E AeE “kigtKi gitbi (100000 -100) = 99900 _Y|
Dfg cYItK 999001 iq FiM Kti wbiYq FMisk cvlgr tMj |
KR :

0.41 Ges 3.04623 tK stk iiciSi Kil

IbtYq FMsk

Ak ~kigKiK migib” FMistk iicvStii ibag

ibivq fMistki je = ¢ E “kigkK fMistki “kigK 1e er” 1"1g ciR msL'v Ges AbveE Ask @iy
MIVZ msL'vi vetqdj |

ibtYq FMistki ni = “kigK i 1 cti Aiek Astk hZ_1jv A% AdQ ZZ_1jv bg (9) Ges AbieE
Astk hZ _1jv A% AiQ ZZ ,1jv kb™ (0) @viv MiVZ msL'v]

GLuth, G tbgg mivmii ctqM Kti KigKiU Aviek ~kigtkK migib” fiistk ciiYZ Kiv niju|

D wniY 10| 45.2346 tK migib” FMistk cKik Ki |

mgiab : 45.2346 = 452346 — 452 _ 451894 _ 225947 5 1172
9990 9990 4995 4995

1btYq FMisk 45%
4995

D wniY 11] 32.567 tK migib™ Fistk cKik Ki |

32567-32 32535 3615 1205 32£

mgawb : 32.567 =
999 999 111 37 37

1btYq FMsk 32E :
37
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KR :
0.012 Ges 3.3124 1K fistk iiciSi Ki

m k AreE “kigK I 1em”k AieE ~kigK

Ak “kigK, 1jviZ AbveE Astki msL'v mgvb nij Ges Awek Astki A% msL'vl mgib nij, 2t i
m k Ak “kigk etj| GQiov Ab” Arek “kigK, tjuiK iem k AieE “kigK eij| thgb: 12.45 1
6.32; 9.453 1 125.897 m k AieE “kigK| Averi, 0.3456 | 7.45789; 6.4357 1 2.89345
ilem”k AieE ~kigK|

tlem~k Aviek “kigK , 1jutK m~k AieE “kigiK crieZibi ibgg

tKitbr AieE “kigiKi AveE Astki AV tjutK evievi 1jLtj “kigiKi gvtbi tKitbv criezb nq bi|
thgb,  6.4537 = 6.453737 = 6.45373=6.453737] GLitb  citZ’KU AeE “kigk
6.45373737......... GKiU Amig ~kigK | ctZ'KiU Aiek ~kigKiK migib™ FMistk criezb Kitj 1L
hite ctZ'KiU mgib]

64537 - 645 63892

9900 9900
6453737 — 645 6453092 63892

999900 999900 9900
6453737 — 64537 _ 6389200 63892

990000 990000 9900

6.4537 =

6.453737 =

6.453737 =

m k AieE “kigiK ciiYZ KiiZ nij msL'v,tjvi gta” th msL'wUi AbieE Astki A% msL'v teik,
CiZ'KiU AbieE Ask ZZ At%:i KitZ nte Ges terfb msL'iq AveE Astki A% msLv_tjvi j.mi., hZ,
CtZ'KIU ~kigtKi AveE Ask ZZ At¥i KitZ nie|

D wiY 12] 5.6, 7.345 1 10.78423tK m™k Aiek “kigiK ciiYZ Ki|

mgvaib : 5.6, 7.345 1 10.78423 AweE “kigtK AbieE Astki A% msL'vh vutg 0,1 1 2| GLitb
AbieE AY: msL'v 10.78423 ~kigtK meiPiq terk Ges G msL'v 2 | ZvB m™k AieE “kigK KiiZ ntj
CtZ'KIU “kigiKi AbieE Astki A% msLv 2 nie| 5.6, 7.345 1 10.78423 AweE “kigiK Aiek

Astki msLv h yutg 1,2 1 3] 1,2 1 3 Gi j.m. nijv 6] 28 m™k Ak “kigK KitZ nij
CiZ'KiU “kigiKi Ak Astki A% msL'v 6 nie|

MZis 5.6 = 5.6666666666, 7.345 = 7.34545454 1 10.78423 =10.78423423

ibiYq mk AeE “kigkmgn h_vuitg 5.66666666, 7.34545454, 10.78423423
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D niY 13| 1.7643, 3.24 1 2.78346 tK m™k AieE ~kigiK ciiezb Ki|

mgvaib : 1.7643 G AbieE Ask ejiZ “kigK i i ctii 41U A¥%, GLitb AieE Ask thB| 3.24 G
AbieE Astki A% msL'v 0 Ges AieE Astki AY msL'v 2,2.78346 G AbieE Astki A¥ msL'v 2
Ges AleE Astki msL’v 3| GLvtb AbveE Astki AY msL't metPiq teik ntjv 4 Ges Aek Astki AY
msLv 2 1 3 Gi j.m., nijv 6] ciZ’KU “kigtKi AbveE Astki A% msL'v nie 4 Ges Ak
Astki A% msL'v nie 6 |

. 1.7643=1.7643000000, 3.24 =3.2424242424 | 2.78346=2.7834634634

IhiYq ArieE ~kigKmgn: 1.7643000000, 3.2424249424, 2.7834634634

gSe” : mmig “kigk fMisk, 1jutK m Kk “kigiK ciiYZ Kivi Rb" “kigK 1e” i meWbi At%i ci
ctouRbig msL'K kb™ eimtq ciZ'KiU ~kigtKi “kigK ie™ 1 ctiii AbieE A% msL’v mgvb Kiv nigiQ]
Aii AieE “kigtK ciZ'KiU “kigtKi “kigK 1e i ctiii AbieZ AY: msL'y mgib Ges AveE AY: msL'y
mgib Kiv ntqtQ AveE A% tjv e'envi Kti| Abiek Astki ci thiKitbv A% t K Ti* Kti AieE Ask
thlau hig|

KIR :
3.467, 2.01243Ges 7.5256 1K m k AveE “kigiK ciiezb Ki

AeE ~kigiKi th I ietqM

Ak “kigtKi thiM ev ietgiM KitZ ntj Ak “kigk, 1jvtK m k Aiek “kigiK ciieZb KiiZ nie]
Gici mmg “kigtKi ibgtg thiM ev ietgi KiiZ nte] mmg “kigk I Aek “kigK, tjvi gia” thiM
ev iefqiM KitZ ntj AveE “kigk tjviK m k Kivi mgq ciZ'Kil AveE ~kigtKi AbieE Astki AY:
msL'v nte mmig ~kigtKi “kigK 1e> i ctii A% msLy I Abb” AveE “kigiKi AbieE Astki AYi
msLvi gfa’ metPiq eo th msL'v tm msL'vi mgb| Avi AveE Astki A% msL'v nte h_wbgig ciR
j.mi.. Gi mgib Ges mmig “kigiKi T91{T AveE Astki Rb” cigqiRbig msL'K kb™ emitZ nie| Gici
thiM ev retqM mmrg ~kigiKi bgig KiiZ nie] Gfite c® thiMdj evietqMdj cKZ thmdj e
iefqMdj nie bi] cKZ thindj evietqMdj fei KitZ nij t7LiZ nie th m“kKZ “kigK_ jv thiM
eV ietgM Kitj ctZ'Kiu m™kKZ “kigK, tjvi AieE Astki meertgi A%, tjvi thw ev ietqiM nitZ
th msL'wU _vtK, Zv o thiMdj ev ietqMdiji AveE Astki meWntbi Af%i mit_ thiM ev A% 1 1K
letqiM Kitj cKZ thmdj evietqiMdj cilqr hite] GiUB ibiYq thiMdj evieiqgMdj nie|
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gSe” : (K) Aek ~kigKierkd msLvi thiMdj evietqiMll AieE ~kigK ng| GB thiMdj evietqidij
AbieE Ask Ak “kigK,tjvi gta” mevtcqlv Abiek Ask ielkd AieE “kigKiUi AbieE AY: msL'vi
mgb nte Ges AveE Ask AveE ~kigK msL'v_ tjvi AveE AY% msL'vi J.mi., Gi mgib msL'K AieE AY,
nte] mmg “kigk Ktj ciZ'KiU Aiek ~kigtKi AbveE Astki AY msLv nte mmig ~kigiKi ~kigK
i i ctii AY% msL'v I Ab'b™ AveE “kigtKi AbieE Astki A¥ msL'vi gia” metPtq eo th msL'v th
msL"vi mgvb|

(L) AeE “kigk sk tjviK migib™ FMistk criezb Kii fMistki ibgtg thiMdj ev ietqidj tei
Kivi ci thiMdj ev ietqMdjiK Awevi “kigiK ciiezb Kiil thiM ev iefqM Kiv higq] Zte G
cxiZiZ thiM evietgqM Kitj teik mgq jiMie|

D niY 14] 3-89, 2.178 1 5-89798 thiM Ki |
mgyaib : GLitb AbieE Astki AY msL'v nte 2 Ges AweE Astki A¥%nte 2,2 I 3 Gi j.mi., 6]
c_tgizbil Ak ~kigkiK m™k Kiv niqiQ]

3.89 = 3.89898989
2.178 = 2.17878787
5.89798 = 5.89798798
11-97576574 [8+8+7+2=25, GLib 2 nijvniZi 2|
+2 25 Gi 2 thiM nigiQ]]

11-97576576
ibtYq thidj 11-97576576 ev 11-97576

gSe” : GB thiMdij 575675 Aiek Ask| 1IKS 576K Aiek Ask Kitj gitbi tKitby crieZb ng by

“0e" i meWtb 2 thviMi aviYv fevSvevi Rb™ G thwiU Ab™ ibgtg Kiv niju:

3.89 = 3.89898989|89
2.178 = 2.17878787 | 87
5.89798 = 5.89798798|79

11.97576576| 55
GLith AieE Ask Tkl nlqui ci Avil 2 AY% chd msL'viK evovtby nigiQ] AiZii= AY,1jtK GKUI
Lvov tilv @viv Avgv'y Kii 1 1qr nfqiQ] Gici thiM Kiv nigiQ] Lvov tilvi Withi At%i thivdj
t K nitZi 2 Gim Liov tilvi evigi At mit_ th niqiQ] Lvov tilvi Witbi AvaU Avi tcSbtcibK
1e” kb nlqui AU GKB| ZB "BiU thmdjB GK]
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DYiniY 15| 8-9478, 2-346 I 4-71 thM Ki|

mgvaib : “kigK, tjtK m™k KiiZ nij AbiekE Ask 3 At%i Ges AieE Ask nte 3 1 2 Gi j.mi.,
6 At |

8-9478 = 8.947847847
2-346 2-346000000
4.71 = 4.717171717
16-011019564 [8+0+1+1=10, GLitb WZxq 1
+1 nijv niZi 1] 10 Gi 1 thM
16-011019565 nigiQl ]

IhtYq thiMdj 16011019565
KIR : thMKi : 1] 2-097 1 5-12768 2] 1-345, 0-31576 1 8-05678

D niY 16] 8-243 t K 5-24673 ietgM Ki|
mgvaib : GLitb AbieE Astki AY% msL'v nte 2 Ges AvieE Astki A% msLvnte 2 1 3 Gi j.mi.,
6 | GLb “kigK msL'v “BiUtK m™k Kii ietqM Kiv nijy]

8-243 = 8.24343434
5.24673 = 5.24673673
2-99669761 [3t 1K 6 iefqM Kitj niZ 1
-1 IbiZ nie|]
2-99669760

IbiYq letqMdj 2-99669760 |

g3e” : fclbtaibK e thidb Ti* tmLib vetqyRb msL'v tefquR™ msL'v t 1K tQW nij me mgq
meWibi A%t 1K 1 vetqiM KiiZ nie]

“oe" : meWdbi A% t 1K 1 tKb wetqiM Kiv ng Zv fevSvevi Rb™ ibiP Ab™fie vetqiM Kti 1™ Lith
nijyv:

8-243 = 8.24343434 |34

5.24673 = 5.24673673| 67

2-99669760 | 67

1biYq ietqiMdj 2-99669760 |67 GLith ~BiU ietqiMd jB GK|

D niY 17| 24-45645 t_tK 16-437 ietqiM Ki |
mgvab :

2445645 = 2445645
16-437 =16-43743
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MYZ
801902 [6 T 1K 7 wefqM Kitj nifZ 1
-1 biZ nie|]
8-01901
IbtYq rietqMdj 8.01901
“0e"
2445645 = 24.45645|64
16- 437 =16-43743|74
8-01901|90
KIR :
retqM Ki :

1] 13-12784 1 1K 10-418 2| 23-0394 t 1K 9-12645

Ak “kigtKi Y I fiM

Ak “kigK, 1tk fMistk citYZ Kii LY er futMi KiR mgvar Kti ci® fiskiUtK ~kigiK cKik
KitJB Ak “kigK_ ijvi .Ydj ev fiMdj nie] mmg “kigk 1 Ak “kigtKi gta” .Y er fiM
KifZ nij G ibgigB KiiZ nie] Zte fitMi 1T FiR" 1 FiRK “BIUB AieE “kigK nij, DfgiK

m Kk AieE ~kigK Kti ibtj fifMi KR mnR nq|

DniY 18] 4-3 tK 5-7 fiiv .Y Ki|

mgyaib : 4.3_43-4_39 13
9 9 3
5.7=E:2
9 9
4.3 x 5.7 = 13 g:@_zg,.()g?
3 9 27

1hiYq ,Ydj 25-037
DiniY 19] 0-28 K 42.18 Giiv Y Ki|

mgvaib : 0-28 = 28-2 26 13
90 90 45
42.18 — 4218-42 _ 4176 _ 464
99 99 11
13 464 6032 6032 15 188
45 11 495

IbiYq . Ydj 12-185
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D iniY 20| 2-5x4-35x1.234= KZ ?

mgvaib : 2-5=§=E
10 2

435-43 392
90 90
1234-12 1222 611
990 990 495
5 392 611 196x611 119756

=X =13-44062...
2 90 495 8910 8910

IbtYq ,Ydj 13- 44062

4.35=

1.234=

KIR :
1] 1-13 tK 2-6 @iv YKi] 2] 0-2x1-12x0-081= Kz ?

DY 21] 7-32 tK 0-27 Giiv M Ki|

mgvaib : 7.3 13227 _72
99 99
027_27 2_25_5
90 90 18
. 7-32+0-27= 125 E—E E—@— 26.36

99 T187 99 X5~ 11
ibtyq fiMdj 26-36

D wniY 22| 2-2718 tK 1-912 Giiv fiM Ki |

mgiaib : 22718 = 22718-2 22176

9999 9999
1.gip_1912-19 1893
990 990
99718 + 1,915 = 22716 1893 22716 990 120 _, ioos

9999 990 9999 1893 101
ibtyq fiMdj 1-1881
D wiY 23] 9-45 K 2-863 Giv M Ki |
mgiaib : 9-45 + 5.863 = 945  2863-28 _ 945 990

100 990 100 2835
189x99 33

2x2835 10

ibtvg fiMdj 3-3

g3e" : AieE “kigtKi ,Ydj Ges fiMdj AreE “kigK niZ1 citi, bvl niZ citi|

myZ
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KIR :
11 0-6 tK 0-9 miv fiMKi| 2] 0-732 1K 0-027 Gviv FM Ki|

Amyg ~kigk

AbK “kigk fMisk AiQ hit™i “kigK 1es™ i Withi Af%i kI thB, Averi GK er GKwaK AY: evievi
chiguig Avim by, Gme “kigk fMisk Amig “kigK fMisk| thgb, 5-134248513942307.........
GKiU Amig “kigK msL'v] 2 Gi eMgj GKiU Amig “kigK|] GLb, 2 G eMgj tei Kii|

112 | 14142135........

1

24 | 100

96

281 | 400

281

2824 | 11900

11296

28282 | 60400

56564

282841 | 383600

282841

2828423 | 10075900

8485269

28284265 159063100
141421325

17641775
Gfite cigy AbSKvj chs Pjij 1 Tkl nie hi]

. A2 =1-4142135...... GKIU Amig ~kigK msLv]

i~ “kigk b chS gib Ges ibi" 6 “kigk b chS Amb gib

Amig ~kigiKi gib tKitbv 1bité “kigK vb chS gib fei Kiv Ges tKithv thit6 “kigk “vb ch$
Amb gib tei Kiv GKB A_ bq]|

thgb, 5-4325893...... “kigKiUi OPvi “kigk “ib chd gib0 nte 5.4325, IKS 5-4325893....
“kigKiUi OPvi “kigkK “vb chd Aimb gib0 nte 5-4326 | GLitb 0°B “kigK ~ib ch$ gib0 Ges
0°B “kigK ~1b ch3 Amb gib0 GKB hv 5-43 | mmig “kigk 1 Gfite Amb gib tei Kiv hig]

gSe” : hZ “kigK b chS gib tei KiiZ ejvnie, ZZ “kigK b chS th me msL'v _yKte Gel tm
msL'v, 1jv ujLiZ nie giT | Avi hZ “kigK “ib chSAmb gib tei KiiZ ejv nte, Gi cieZr "ibiliz
5,6,7,8 el 9 nqg, Zte tkl vbwi msLvi md_ 1 thiM KifZ nte] \KS hi™ 1, 2, 3 ev 4 nq, Zte
tkl TvoUi msL'v thgb 1Qj tZgbB Kte, GII{T 0 kigk ~ib ch3 gibd Ges 0 kigk ~1b chs
Amb gib0 GKB] hZ “kigk "ib ch3 tei KiiZ ejv nte, “kigtKi ci Gi tPigl 1 " teik ch3
“kigK msL'v tei KitZ nie]

dgi-3, WYZ-9g-10g
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D wniY 24| 13 Gi eMgj fei Ki Gesizb “kigK b chS Amb gib tjL]|
mgvab : 3 ) 13 (3-605551........
9

66 | 400
396

7205 | 40000
36025

72105 | 3697500
3605525

7211101 | 9197500
7211101

1986399

.. IbfYqg eMgj 3-605551........
. 1btYqiZb “kigK vb chS Amb gib 3-606

D wniY 25| 4-4623845....... “kigKiUi 1,2,3,4 1 5 “kigk b chS gib I Aimb gib tei Ki|
mgvawb : 4-4623845 msL'wli GK “kigk b chS gib 4.4
Ges GK “kigK vb chS Amb gib 4-5
"B "kigk b chS gib 4-46
Ges "B “kigk b chS Amb gib 4-46
1Zb “kigk b chS gib 4-462
Ges 1Zb “kigKk Vb chS 4462
Pii “kigK b chS 44623
Ges Pvi “kigk tb chS Amb 44624
cP “kigk b chS gib 446238
Ges CP “kigK vb chS Amb 4-46238 |

KIR : 29 Gi eMgj 1bYq Ki Ges eMgjiK “B “kigK ~1b ch3 gib Ges “B “kigK ~ib chd Amb gib tjL]
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1
2

3l

4

51
6

7]
8l

9|
10]

11]

12]

13]

14|

19

Abkxjbx 1

cgwY Ki th, (K) /5 (L) V7 (M) V10 ciZ'tK Agj~ msL'v]
(K) 0.31 Ges 0.12 Gi gta” "BiU Agj ™ msL'vibYq Ki |

(L) T Ges /2 Gi gta” GKIU gj~ Ges GKiU Agj~ msL'vibYq Ki

(K) cgvY Ki th, thiKitbv iefRvo cY msL'vi eM GKiU ietRvo msL'v]
(L) cgvY Ki th, "BiU pugK tRvo msLvi _Ydj 8 (AW) BriviefiR"|

’
11
migib”™ FMistk cKik Ki : (K) 0-2 (L) 0-35 (M) 0-13 (N) 3-78 (0) 6-2309

m k AiekE “kigK fMistk cKik Ki :

(K) 2-3,5-235 (L) 7-26,4-237 (M) 5-7, 8-34,6-245 (N) 12-32, 2-19, 4-3256
thiM Ki @ (K) 0-45+0-134 (L) 2-05+8-04+7-018 (M) 0-006+0-92+0-0134
ietqM Ki :

(K) 3-4—-2-13 (L) 5-12—3-45 (M) 8-49-5-356 (N) 19-345-13-2349

YKi: (K) 0-3x0-6 (L) 2-4x0-81 (M) 0-62x0-3 (N) 42-18x0-28

fMKi: (K) 0-3-0-6 (L) 0-35+1-7 (M) 2-37+0-45 (N) 1.185+0-24

eMgj 1bYq Ki (1Zb “kigK b chS) Ges "B “kigk b chS eMgj . tjvi Awmb gb fjL :
(K)12 (L) 0-25 (M) 1.34 (N) 5-1302

IbiPi tKvb msL'v, $jv gj = Ges tKib msL'v, fjv Agj~ fjL:

\/_ V8 oy V27
(0)\/—()\/— Q

AeE “kigk Filistk cKik Ki : (K) % L ) 3% ) 3%

(K)0-4 (L) V9 (M) v11 (N) ~— (R) 5-639

~ | wjw | N

mij Ki :
(K) (0-3x0-83) + (0-5x0-1)+ 0-35+-0-08
(L) [(6.27x0.5)+{(0.5%0.75)x8.36}] + {(0.25x0.1) x (0.75x 21.3) x 0.5}

V5 14 BiUeremsLy]
K. tKowl gj~ I tKibiU Agj ™ 1hi "k Ki|

L. 5 14Gt i gta’ “BiU Agj ™ msL'vibYq Ki |
M. cgiy Ki th, v5 GKiU Agj™ msLv]



I0Zxq Aa'vq
fmU I dwskb

(Set and Function)

tmU k&l Avgit™ 1 mciiiPZ thgb : iWbvi tmU, —vfweK msL'vi tmU, gj~ msL'vi tmU BZ'w™ | AvaibK
nuZqvi infmie tmiUi e"envi evcK| Rigib MiYZie™ RR K'wUi (1844-1918) tmU moiK c_g aviYu
eV Ktib] 1Zib Amig tmiUT aviYv ¢ wb Kii MiYZ kvt Avtjvob mid Kiib Ges Zvi tmiUi aviYv
tmU ZE (Set Theory) bitg ciiiPZ] GB Aa'iq tmiUi aviYv t_K MaYiZK 1 WPyi gva'tg mgm'
mgiavb Ges diskb maitK mg'K Avb ARb Kiv caib j 1|

Aa'vq tkil ik gTv_xiv —

tmU I DcimiUl aiYv eWL'v K c2dKi minith” cKik KiiZ ciite]

tmU cKitki cxiZ eYhi KiiZ cite]

Amig tTmU WLV KiZ cvite Ges mmig 1 Amig tTmiUi cv_K"ibifcY KiiZ ciiie]

tmiUT msthwl 1 1Q™ eWL'v Ges hvPiB KiiZ crite]

ki3 tmU €LV KifZ cvite Ges "B 1 1Zb m™mieikd tmiUi ki= tmU MVb KiiZ ciife]
MgiRio I KidUmig , YR €LV KiiZ ciite]

D niY 1 1FoiPETi minith” tmU cipuavi mnR vera, $Jv cgiY KiiZ cite Ges iera, 1jv cioqi

YV V V V V V V

Kii verfb mgm'y mguawb KiiZ ciiie]

ASq I diskb WLy KifZ 1 MVb KifZ ciife]
tWitgh 1 tiA Ki e'WL'v KitZ ciite|

diskibi tWitgb 1 tiA 1bYq KitZ ciite]
diskibi TJLIPT Avb KitZ ciite]

YV V V V

fmU (Set)

e/ e ev IPS/ RMIZi m-msAuqZ e~ i mgitek ev msMntK tmU ety | thgb, eisjy, BstiiR 1 MiYZ ieliq
1Zbiu cWeBiqi tmU] c_g "k 1etRio vFweK msL'vi tmU, cYmsLvi tmU, e e msLvi tmU
BZW|

tmUIK miaviYZ BstiiR eYgvjvi eo niiZi AYli A B,C,.........X,Y,Z @iv cKik Kivng|

thgb, 2,4,6 msLvuZbiUi tmU A={2, 4,6}

miUl ciZ’K e ev m™miK tmiUi Dcv'vb (element) ejv ng| thgb, B ={a,b} nij, B tmiUi
Dcv'ib a Ges b; Devvb cKitki 1Py 'e' .
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. aeB Gescoing a,B Gi mm” (abelongs to B)
be B Gescoing b,B Gi mm" (b belongs to B)
Dctii B tmiU ¢ Dcvwb thB|
. cgB Gescoing c,B Gimm bg (c does not belong to B) .

tmU cKitki cXiZ (Method of describing Sets) :
tmUIK "B cxiZtZ cKik Kivng] h_v: (1) ZwjKv cxiZ (Roster Method ev Tabular Method)
Ges (2) tmU MVb cxiZ (Set Builder Method)

(1) ZwjKi cxiZ : G cxiZtZ tmiUi mKj Derib mibi™6fvte DijL Kii w02Zxq eUbr { } Gi gta’
Aviex Kiv ng Ges GKnaK Devwb _vKij Kgi) e'envi Kti Devwb, 1juK Avjv v Kiv ng]
thgh, A={a,b}, B={2,4,6}, C ={ibjq, vZky, Ta} BZ'w"|

(2) tmU MVb cxiZ : G cxiziZ tmiUi mKj Dcv b mibi™6fvie DijL bv Kii Dev b ibaviiYi Rb
maviY afgi DijL vK] thgb : A={x:x vfueK 1efRio msL"}, B ={x: x beg tki¥i c_g
CIPRb 1kqlv_x} BZ'w™ |

GLitb, *:* @viv 0Gilc thbl ev mstqlic 0thbl (suchthat) teiSig] thinZ G cxiztZ tmiUi Dev b
tbaritYi Rb" kZ evibqg (Rule) T~ 1qv _uK, G Rb™ G cxiZtK Rule Method I ejv nq|

D wniY 1] A={7,14,21, 28} tmUiUIK tmU MVb cxiZtZ cKik Ki|

mgvavb : A tmiUi Dcv vomgn 7,14, 21, 28

GLuth, ctZ'Kw Deviwb 7 GviviefiR", A wr 7 Gi ,IYZK Ges 28 Gi eo bq]
~ A={x:x,7 GI _IYZK Ges x < 28}.

D niY 2] B={x:x,28 Gi ,YbigK} tmUiUtK ZujKv cxiZiZ cKik Ki|
mgvawb : GLvtb, 28 =1x 28
= 2x14
= 4x7
28 Gi _Ybxgkmgn 1,2, 4,7,14, 28
ibtYq tmU B ={1, 2, 4,7,14, 28}
DYiniY 3] C ={x:x abviZKK cYmsL'v Ges x* <18} tmUIUIK ZwjKv cx1ZiZ cKik Ki |
mgvavb : abvZiK cYmsLvmgn 1,2, 3, 4,5, ...........

GLdb, x=1nij, x*=1*=1
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x=2nij, x>’ =22=4
x=3ntj, x? =32=9
x=4nij, x>=4°=16
x=5ntj, x* =5 =25; hv 18 Gi {Pigeo
. KZvomiti MnYthiM™ abvziK cYmsL'vmgn 1, 2, 3, 4
. 1biYq tmU C ={1, 2, 3, 4}.
KR :1] C={-9,-6,-3,3,6,9} tmUiUIK tmU MVb cxiZtZ cKik Ki|
2] Q={y:y cYmsLvGes y* <27} tmUUIK ZujKi cxiZiZ cKik Ki |

mmig tmU (Finite Set) : th tmiUi Dcvvb msL'v MYbv Kti wbaviY Kiv hig, GIK mgxg tmU etj | thgb,
D={x, v, z}, E={36,9,.....,60} F={x:x tgijK msL'v Ges 30<x<70} BZwW mmig
tmU] GLvtb, D tmiU 3 Dcvvb, E tmiU 204U Dcv'wb Ges F tmiU 91U Devvb AiQ|

Amig tmU (Infinite Set) : th tm{Ui Dcv™vb msL'y MYby Kt wbaviY Kiv hig by, GIK Amig tmU et j |
thgb, A={x:x 1efRo vFueK msL'v}, vFweK msLvi tmU N ={1,2,3,4,........ }, cYmsLvi tmU

el emsLvi tmU R BZ'w™ Amig tmU]

DYwniY 4] t7Lvl th, mKj ~rfweK msL'vi tmU GKiU Amig tmU|
mgvavb : vFueK msLvi tmU N ={1,2,3,4,5,6,7,8,.....}
N tmUt_tKietRvo vFueK msL'vmgn ibiq MiVZ tmU A={1,3,5,7,......}
tRo 0 6 ¢ o B={2,4,6,8, ... }
3 Gi _IYZKmgini tmU C ={3,6,9,12, ......} BZW’|
GLib, N tmU t_iK MVZ A, B,C tmUmgin Dcv’vb msL'v MYbv Kii wbaviY Kiv hig bv] dij
A B,C Amg tmU|
. N GKiU Amig tmU]

KiR : 1biPi tmU_ fjv 1 K mmxg tmU I Amig fmU fjL :
1] {35, 7% 2| {1,2,2%,.....2"°} 3] {3,3%,3°,......} 4] {x:x cYmsLvGes x < 4}

5] {Ep plq ci Gi mnighjK Ges q>13} 6] {y:yeN Ges y? <100< y°}.
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diKv fmU (Empty Set) : th tmiUi tKitby Dcv™vb thB GIK dvKy tmU ety | ovKv tmUIK { } e @ Bviv
cKik Kiv ng| thgb : nijjm ~¢ji 1ZbRb QiTi tmU, {x e N:10 < x <11}, {xe N : x fgdjK
msL'v Ges 23 < x < 29} BZ'w" |

tFIPT (Venn-Diagram) : Rb t¥b (1834-1883) tmiUi Kihiera iPiTi minith™ ceZb Ktib| GizZ
ietePbvaib tmU_ 1jvtK mgZtj Aei” Z ierfb AKitii RugiZK 1PT thgb Awgzikvi t91T, eEvKii 19T
Ges ITFRKvi 11T e’envii Kiiv ng| Rb tFibi bigomei iPT_1jv tFb iPT bitg crilPZ|

U A

@ B C

AC

ANBNC

DcimU (Subset) : A={a, b} GKU tmU] A tmiUi Dci™wb t_iK {a, b}, {a}, {b} tmU,ijv MVb
Kivhig| Averi, tKvtbv Dev b bvibig @ tmU MVb Ki hig|

GLitb, MVZ {a, b}, {a}, {b}, ® CiZ’KiU A tmiUi Dcimu]
mZivs TKitby tmU t_1K hZ_ ijv tmU MVb Kiv hvg, G~ 1 ciZ'KiU tmUtK H tmiUi DcimU ejv nq|
DeimiUi Py < | hw™ B tmU A Gi DcimU nq Zte B < A coing| B, A Gi DcimU A_ev B is
a Subset of A. Dctii DcimU_ tjvi gia” {a, b} tmU A Gi mgib]
. CIZ'KiU tmU wbtR1 DcimU|
Avevi, thiKitby — 3 tmU t_1K @ tmU MVb Kiv hig|
. @ thikvtby tmiUi DcimU|
P={L23} Gi Q={1 23} Ges R={L 3} “BiU DcitmU] Awevi, P=Q
.. QcP Ges Rc P.
cKZ DcimU (Proper Subset) -
tKutby tmU t_tK MVZ DctmiUi gta™ th DetmU_ tjvi Devvb msL'v ¢ E tmiUi Dei™vb msL'y Atcqly
Kg Gt7itK cKZ DcimU efj| thgh, A={3,4,5,6} Ges B={3,5} "BiU tmU] GLitb, B Gi me
Dci'vb A tmiUie™gb . Bc A
Awevi, B tmiUi Devvb msL'v A tmiUi Devvb msL'vi tPig Kol
B, A Gi GKIU cKZ DctmU Ges B < A ijiL cKik Kiv ng]|
D wiY 5] P={x,y, z} Gi DcimU_ fjvtjL Ges DcimU, 1jv T K cKZ DcimU eQiB Ki |
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movawb : T~ g AQ, P ={x,y, z}
P Gi DcimUmgn {x, y, z}, {x, v}, {x. 2}, {y. z}. {x}, {y}. {z}. @.
P Gi cKZ DctmUmgn {x, v}, {x, z}, {y, z}, {3}, {y}, {z}.
tmiUi mgZv (Equivalent Set)
"B ev Z{ZwaK tmiUi Dcivb GKB nij, Gt ifK tmiUi mgZv ejv nq| thgb : A={3,5, 7} Ges
B={5,3,7} BiUmgb tmU Ges A=B Py GivtjLing]
Aweri, A={3,57}, B={53,37} Ges C={7,7,3,55} nfj A B I C tmU 1Zbil mgZy
teiSig] A wr, A=B=C
JIVig, tmiUi Devb,_ tjvi g e” jitj e tKit Dev™ib chivelE Kitj tmiUi tKitbr ciieZb ng bi
tmiUl ASi (Difference of Set) : gib Kii, A={1,2,3,4,5} Ges B={3,5}] fmU A 1 iK
tmU B Gi Dcvwb, v ev” vfj th tmUU ng Zv {1, 2,4} Ges tjLi ng A\B & A-B=
{1,2,3,4,5}-{3,5} = {1, 2, 4}
mZivs, tKviby tmU t_1K Ab” GKiU tmU ev™ v"1j th tmU MIVZ ng ZviK e tmU etj
D wniY 6] P={x:x,12 Gi ,YbigKmgn} Ges Q ={x:x,3 GiI _IYZK Ges x<12} nij P-Q
bYq Ki|
mgiab : 17 1qr AQ, P ={x:x,12 Gi ,YbigKmgn}
GLitb, 12 Gi _YbxgKmgn 1,2,3,4,6,12
P={1,234612}
Avert, Q={x:x,3 Gi ,IYZK Ges x<12}
GLyth, 12 chS 3 Gi _IYZKmgn 3,6,9,12
5. Q=1{36,912
" P-Q={1234612)—{3,6,9,12} ={1, 2, 4}
ibiYq tmU : {1, 2, 4}
mueK tmU (Universal Set) :

AifjwPhy msikd mKj tmU GKiU wbi™6 tmiUi DctmU| thgb @ A={x, y} tmUU B ={x,y, z} Gi
GKiU DcimU| GLitb, B tmUtK A tmiUi miciql mueK tmU efj |

mZivs AdjwPby msikd mKj tmU hi® GKiU bi"6 tmiUi DcimU ng Zte H b6 tmUIK Gi
DcimU, $jvi mictq mieK tmU et |
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mieK tmUIK maniYZ U @iv cKik Kiv ng|] Zte Ab" cZiKi minith’l U
mieK tmU cKik Kiv hig] thgh : mKj ftRwo vfueK msLvi tmU
C={24,6....} Ges mKj vFueK msLvi fmU N ={1,2,3,4,........... }
nij, C tmiUi mictq mweK tmU nie N .

CiK tmU (Complement of a Set) - U
U mweK tmU Ges A tmUU U Gi DcimU] A tmiUi enfZ mKj Dcvvb AC@
tbiqg MIVZ tmUtK A tmiUi ciK tmU etj] A Gi ciK tmUlK A° e A’
Griv cKik Kiv ng| MayizKfiie A°=U \ A.

gib Kii, P I Q "BiU fmU Ges Q tmiUi thme Dcv’vb P tmiUi Dcvvb bg, H Devvb, fjvi
tmUiK P Gi fciflfZ Q Gi ciK fmU ejvng Ges fjLing Q° =P\ Q.

D iY 7] U ={1,2,3,4,6,7}, A={2,4,6,7} Ges B={L 3,5} nij A° I B® ibYqKi]|
mgiatb : A°=U\A={1,2,3,4,6,7}\{2,4,6,7}={1, 3,5}

Ges B =U\B={L 2,3 4,6 7}\{l, 3,5 ={2,4,6,7}
ibiYq tmU A° ={1, 3,5} Ges B ={2, 4,6, 7}

msthiM tmU (Union of Sets) :

"B ev Z{ZwaK tmiUi mKj Dcv b wbig MIVZ tmUIK msthwl tmU ejv ng| gib Kii, A 1 B "BiU
tmU] A 1 B tmiUi msthMiK A B @viv cKik Kivng Ges covng A msthiM B A_ev A Union
B | tmUMVb cxiZiZ AuB={x:xe A A el xeB}.

D wiY 8] C={3,4,5} Ges D={4,6,8} nifj, CuDIbYqKi]

C D
mgvawb : T~ Iqy AiQ, C ={3,4,5} Ges D ={4,6,8} 0
5. CuD={34,5}0{4,6,8={34,5,6,8}

tQ™ tmU (Intersection of Sets):

"B ev ZtZwaK tmiUl miaviY Dcvvb ibtg MIVZ tmUtK 1Q™ tmU etj | gib Kii, A 1 B “BiU tmU]
Al B GitQ tmUtK AnB fiv cKik Kivng Ges covng A 1Q° B e/ A intersection B |
tmU MVb cxiZiZ AnB ={x:xe A Ges x e B}.

DiniY 9] P={xeN:2<x<6} Ges Q={xeN:x fRio msLv Ges x <8}

P
ntj, PAQ 1bYq Ki (’B
mgvab : T Iqr AdQ, P={xeN:2<x<6}= {3, 4, 5, 6}

dgi-4, MiYZ-9g-10g
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mieK tmUIK maniYZ U @iv cKik Kiv ng|] Zte Ab" cZiKi minith’l U
mieK tmU cKik Kiv hig] thgb : mKj fRwo vFueK msLvi fmU
C={2,4,6....} Ges mKj vFueK msLvi tmU N ={1,2,3,4,........... }
nij, C tmiUi mictq mweK tmU nie N .

ciK tmU (Complement of a Set) : U
U muweK tmU Ges A tmUU U Gi DcimU] A tmiUi einfZ mKj Dcv'vb AC@
tbiqg MVZ tmUtK A tmiUi ciK tmU etj| A Gi ciK tmUlK A® e A’
Bviv cKik Kiv ng| MaYiZKfite A°=U \ A.

gib Kii, P 1 Q "B tmU Ges Q tmiUi thme Dci™vb P tmiUi Dcv™wb bg, H Dev'b, fjvi
tmUIK P Gi fcif[iZ Q Gi ciK fmU ejvng Ges fjLvng Q° =P\ Q.

DniY 7| U={,234,67} A={2,4,6,7} Ges B={1,3,5} nfj A° 1 B ibYqKi]|
mgiab : A°=U\A={1,2,34,6,7}\{2,4,6,7}={1, 3,5}

Ges B =U\B={L,2,3,4,6 7}\{1,35={2 4,6, 7}
ibiYq tmU A° ={1, 3,5} Ges B® ={2,4,6,7}

msthiM tmU (Union of Sets) :

"B ev ZtZwaK tmiUi mKj Dcv b ibig MiVZ tmUtK msthwd tmU ejv ng| gib Kii, A 1 B "BiU
tmU] A 1 B tmiUi msthmiK Au B @viv cKik Kivng Ges covng A msthiM B A_ev A Union
B | tmUMVb cxiZiZ AuB={x:xe A A el xeB}.

D wiY 8] C={3,4,5} Ges D={4,6,8} nifj, CuDIbYqKi]

mgvaib : 17 Iqv AiQ, C ={3,4,5} Ges D ={4,6, 8} 0
.. CuD=4{34,50{4,6,8={34,5,6,8} cub

tQ™ tmU (Intersection of Sets):

"B ev ZtZwaK tmiUi miaviY Dcvvb ibig MIVZ tmUiK 1Q™ tmU eij | gib Kii, A 1 B “BiU tmU]
A1 B GifQ" tmUiK AnB @iv cKik Kivng Ges corng A tQ° B e A intersection B |
tmU MVb cx1ZiZ AnB={x:xe A Ges x e B}.

DiniY 9] P={xeN:2<x<6} Ges Q={xeN:x fRio msLv Ges x <8}

0
nij, PAQ 1bYq Ki (’B
mgvawb : T Iqr AdQ, P={xeN:2<x<6}= {3, 4, 5, 6}
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D wniY 11] (2x+vy,3) = (6, x—y) nij, (x,y) bYqKi]
mgvavb : 17 1gy AQ (2x+Y,3) = (6, x—Y)
MgiRioi kZgiZ, 2x+y=6........Q1)

Ges x—y=3..... 2
mgKiY @ 1 (2) thMKti cB, 3x=9 el x=3
mgKiY () G x GiglbeimiqcB, 6+y=6 e/ y=0

T (xy)=30).

KitZmq , YR (Cartesian Product) :

Lausm Zvi ewoi GKWU Kvgivi vFZiii T Iqdj mv™yv ev bxj is Ges ewBtil - 1quij jvj evnj™ e
meR is Gi cijc ™ boi imxiS wbigb| vFZEni 1 Iquigi is Gi tmU A= {mv’y, bij} Ges eiBiii
t 1 is Gi tmU B= {Jvj, nj~ 1 meR}| Lausm Zvi Kvgivi is ctjc (my, jvg), (mv’v, nj ),
(m”v, meR), (bxg, Jui), (bg, nj ™), (bxj, meR) pgiRvo AKti 17Z citib]

D=3 pgiRitol tmUiK Ly ng
AxB={(mv, jv), (v, ng ), (mv'y, meR), (bxj, jvj), (bxj, nj),(oxj, meR)}
GIUB KitZmiq , YR tmU]
tmU MVb cxwZiZ, AxB={(x,y);x< AGes y e B}
AxB tKcorng A pum B el Across B.
D miY12] P={1,2,3}, Q={3,4} Ges R=PnQ nij, PxR Ges RxQ ibYq Ki|
mgvavb : 1T Iqr AQ, P={,2,3}, Q={3 4}
Ges R=PNQ={,23{34={3
. PxR={L 2 3x{3+={(1 3),(2,3),(3,3)}
Ges RxQ = {3}x{3,4}={(3,3),(3, 4)}

3
2] P={1,2,3}, Q={3,4} Ges R={x, y} ntJ, (PN Q)xR Ges (PnQ)xQ IbYq Ki|

D wniY 13] th mKj ~vfweK msL'v Gviv 311 Ges 419 K fiM Kitj ciZ tiT 23 Aeikd K
G tmUbYq Ki|

movab : th “vFweK msL'v Gviv 311 Ges 419 tK FiM Kitj ciziiT 23 Aerkd K, tm msL'y nte
23 Alcqlveo Ges 311-23=288Ges 419-23=396 Gi maiY , YbigK]

KR : 1 (g%,lj:(l,ﬁ%) nij, (xy) ibYq Ki|
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gtb Kui, 23 Afcqlveo 288 Gi ,YbigKmgini tmU A Ges 396 Gi . YbigKmgini tmU B

GLith, 288 =1x288=2x144=3x96=4x72=6x48=8x36=9%x32=12x24=16x18

. A={24,32,36,48,72,96,144, 288}

Avevi, 396 =1x396=2x198=3x132=4x99=6x66=9x44=11x36=12x33=18x22

. B={33, 36, 44, 66,99,132,198, 396}

. ANB ={24,32,36, 48, 72, 96,144, 288} ~ {33, 36, 44, 66, 99, 132,198, 396} = {36}

ibtYq tmU {36}

D niY 14] U={123456,7,8, A={.26,7} B={2356} Ges C={4,56,7} nij,
Ll th, () (AUB)Y = A B’ Ges (i) (AnB)UC =(AUC)N(BUC)

mgvab : (i)
PIT GKIU AgZi9IT Qviv U Ges ci” Gi1Q x “BiU eEYIT Gviv h yuig A B tmUiK 1bi k Kiv

nijyv

tmU Dcvvb
AUB 1,2,35,6,7
(AUBY 4,8

A 3,4,58

B’ 14,78
ANB 4,8

S (AuB)Y=ANB

movawb : (i) IPET GKIU AqZiqIT Qviv U Ges ci GitQ ™ 1Zow eEfIT Gviv h_yuig AB,C
tmUtK 1bt ™K Kiv nijv]

JTKii,
tmU Dcvib 5 B U
ANB 2,6
(AnB)uUC 2,4,56,7 @
AUC 1,2,4,5,6,7 Po
BuC 2,3,4,56,7

(AuC)N(BuUC) 24,56,7
S (AnB)uC=(AuC)n(BuC)
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D wniY 15] 100 Rb kv xi gfa” tKatbv cixflig 92 Rb ewsjvq 80 Rb MiYiZ Ges 70 Rb Dfg
ieliq cm KiifQ] tFoiPfTi mnvth” Z_"_1jv cKik Ki Ges KZRb ikqlv_x Dfq ieliq tdj KtitQ, Zu
bYq Ki|

mgvab : TFOIPET AigZyKii t97TWU 100 Rb ik qlv_xi tmU U Ges exsjig | MiY:Z cim ikglv_xt™ i tmU
hayutg B 1M v btk Kti]| dij tFoPT Pl wbifi™ tmiU e niqiQ, hit itk
P,Q,R, F @viviPryZ Kiv nijv]

GLvth, DFq ieliq cimikqv ¢ i tmU Q=B~M , hvi m™m" msL'v 70

P= Taesjvq cm kv ¢ i tmU, hvi m™m" msL'v= 92-70=18

R = TaMYZ cm kv xt™i tmU, hvi m™m" msL’v = 80-70=10

PUQUR=BUM,GK Ges Dfq ieliq cm kv~ 1 tmU, hvi m™m" msL'v = 18 +10+70 =98
F = Dfqueliq tdj Kivikv_x¢ 1 tmU, hvi m™m" msLv = 100 —98 = 2

. DFqielfq tdj KiitQ 2 Rb ikq[v_x|

Abkixghbx 2-1

1] wbiPi tmU, $juK ZujKy cxiZiZ cKik Ki :
(K) {xe N:x*>9 Ges x> <130}
(L) {xeZ:x*>5 Ges x> <36}
(M) {xeN:x,36 Gi ,YhigK Ges 6 Gi _IYZK}
(N) {xeN:x®<25 Ges x* < 264}
2] WbiPi tmU_tjutK tmU MVb cxiZiZ cKik Ki ;
(K) {3,5,7,9,1% (L) {1,2,3,4,6,9,12,18, 36}
(M) {4,8,12,16, 20, 24, 28, 32,36, 40p (N) {4, +5, + 6}

3] A={234}, B={,2a} Ges C ={2 a,b}nij, wiPi tmU_ 1jvibYqKi :
(K) B\C (L) AuB (M) AnC (N) Au(BnC) (0) An(BuUC)

4 U={,234567, A={,35, B={24,6} Ges C={3,4,56,7+ nij, tbgijiLZ
t91£T mZ"Zv hiPvB Ki
(i) (AuB)Y=ANPB (i) (BNnC)y=BUC
@iii) (AuB)nC=(AnC)u(BNC) (v) (AnB)uC=(AuC)N(BUC)

5] Q={x, y} Ges R={m,n, 7} nij, P(Q) Ges P(R)ibYq Ki]
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6] A={ab}, B={abc} Ges C=AuUB nij, "Ll th, P(C) Gi Dcv’vb msLv 2",
thLtb n nt"Q C Gi Dev™vb msL'v|
71 (K) (x-1,y+2)=(y-2,2x+1) nij, x Ges y Gi gibibYq Ki|
(L) (ax—cy,a*—c?) =(0,ay —cx) ntj, (x, y) Gi g ibYq Ki
(M) (6x—y,13) = (L 3x +2y) nij, (x, y) 1bYq Ki]
8] (K) P={a}, Q={b,c} nij, PxQ Ges QxP ibYq Ki]
(L) A={3,4,5}, B=4{4,5,6} Ges C ={x, y} niJ, (AnB)xC IbYq Ki|
M P={357}, Q=7 Ges R=P\Q nij, (PUQ)xR IbYq Ki|
9] A1 B h_yuig 35 Ges 45 Gi mKj , YbxgiKi tmU nij, AUB I AnB ibYq Ki|
10] th mKj ~vFueK msL'v fviv 346 Ges 556 tK fiM Kitj ciziql{T 31 Aeikd K, Gt i tmU
bYq Ki |
11] tKuvtbv tkiYl 30 Rb kv xi gfa” 20 Rb dUej Ges 15 Rb iutKU tLjv cQ ™ Kii] "Bl th
tKithy GKiIU tLjv cQ™ Kti Z7c ikv_xi msL'v 10 ; KZRb wkq[v_x "B tLjB cQ ™ Kii by
Zy tFb PETi minth™ 1bYq Ki |
12] 100 Rb ikqlv_xi gta" tKthv cixlig 65% kv _x evsjvg, 48% 1k x eisjv 1 BstilR Dfq
tleliq cim Ges 15% ik qv_x DFq ieliq tdj KiiiQ]
(K) msifIR reeiYmn Ictii Z_"_tjv tFoPiT cKik Ki
(L) Ta essjvq 1 BstilRiZ cvm KtitQ 2t~ i msL'vibYq Ki |
(M) Dfgieliq om Ges Dfq ieliq tdj msLigtgi tg8jK , YoigKmgini tmU ~BU# msthibl fmU ibYq Ki|
AS( (Relation)
Aigiv Rub, essjvitki ivRavbr XvKy, FvitZi ivRabi ™ jx Ges cuK itbi ivRavbr Bmjvgver™ | GLvib

1 1ki mi_ Ravbri GKIU ASq ev madK AiQ] G malK ni"Q ™ k-ivRaibx ASq| D3 maiKiK tmU
AWKVt ibgiftc T Lty hig :

ASq

eisjiik

A 4

\ 4

fiuz

~_ | A

cuK b

A\ 4

Bmjugver”

7k ivRavby



MIYZ 31

A_ir tk-1vRawbxi ASq fag), (cwk Wb, Bmjvgier™)}

hi” A I B “BU tmU nq Zte tmUBtqi KviZmiq YR AxB tmiUi ASMZ pgiRvo, fjvi Akb’
DcimU R tK A tmU niZ B tmfUi GKiU ASq e madK ejvng|

GLvtb, R tmU AxB fmiUl GKIU DcimU A wr, Rc AxB

D wniY 15] gib Kii, A={3,5} Ges B ={2,4}

~ AxB={35x{2 4={3 2,3 4),5 2,5 4}

- R={B2).,34).,6 2,06 4}

hi> x>y kZngZte, R={3.2),65 2),5 4)}

Geshi® x<y kZnq Zie, R={3 4}

hLb A fmiUi GKWU Dcvvb x I B tmiUi GKIU Dei™vb y Ges (x, y) e R nq, Zte tjLv ng
xRy Gescoing x,y Gi mf_ AISZ (X is related to y) A_ir Dci'vb x, Dcv’wb y Gi mi_
R matKh3|

Awevi, A tTmUniZ A tmiUi GKIU ASq A ir Rc Ax A nij, R K A Gi ASqejing|

mZiws A Ges B “BiU tmiUi Dcv b, fjvi gfa" madK 1™ 1qy _WKij xe A Gi mi% meiKZ y e B
ibtq th me pgiRo (x,y) cvlqrhig, G~ i Akb™ DcimU ni"Q GKiU ASq |

D wiY 16] hiw P={2,3,4}, Q={4,6} Ges P I Q Gi Dcvwb_ fjvi gfa" y=2x malK
letePbig _tK Zie ASqibYq Ki|

mgvab : 17 1qr AQ, P ={2,3, 4} Ges Q ={4, 6}

ckiomit, R={(x,y):xeP, yeQ Ges y=2x}

GLvtb, PxQ ={2, 3, 4}x{4,6}={(2, 4),(2,6),(3, 4),(3,6),(4, 4),(4,6)}

~ R={(24).66)}

ibtYq A3q {(2, 4), (3, 6)}

D wiY 17] v A={1,2,3}, B={0,2,4} Ges C 1 D Gi Dci’wb_ tjui gfa” x=y—-1 malK
letePbig _viK, Zte ASq eYby Ki |

mgvab : 17 1qr AdQ, A={1,2 3}, B={0,2 4}

ckiomiti, ASqg R={(x,y):xe A yeB Ges x=y-1}
GLitb, AxB={1, 2,3 x {0,2, 4}
={10).,(12.1%4).(20).(22),.(24).30).32.34}
~ R={12),3 4}
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KR : him C={2,56}, D={4,5} Ges C I D Gi Dcivb, ijui gia’
x <y mauK ietePbig K Zie ASqibYq Ki |

diskb (Function) :
ibiPi A 1 B tmiUi ASq jT7 Kii :

GLvtb,hLb y=x+2,ZLb x=1nij, y=3
x=2nij, y=4
x=3nfj, y=5
A wr x Gi GK-GKiU gitbi Rb™ y Gi giT GKiU gwb cvlgr hig Ges x | y-Gi gfa” maiK “Zii
ng y=x+2 Giv] mZivs “BIU PJK x Ges y Ggbfite maiKh3 thb x Gi thiKithv GKiU gvibi
Rb™ y Gi GKiU giT gib cvlgr g, Zte y 1K x Gi diskb ejvng| x Gi diskbiK maiYZ vy,
f(x), g(x), F(x) BZw™ Giv cKik Kivng]
gtb Kii, y=x?—-2x+3 GKU diskb] GLitb, x Gi th tKitby GKiU gitbi Rb™ y Gi GKiU giT
gb cvlgr hvie] GLvib, x Ges y DfgB PjK Zite, x Gi gvibi Dci y Gi gib ibFikyy| KiiRB
x n{"Q varb PJK Ges y ni"Q Aaib PjK]|
D iniY 18] f(x)=x?—4x+3 nij, f(-1) bYqKi|
mgiaib : 1~ hqu AQ, f(x)=x*—4x+3
 f(=1)= (-1)?-4(-1)+3=1+4+3=8
D niY 19] hi™ g(x) = x* + ax* —3x—6 nq, Zte a Gi tKib githi Rb™ g(-2) =0 nie ?
movavb < 1 Iy AQ, g(x) = x*+ax*—3x—6
© 9(-2)=(-2°+a(-2)*-3(-2) -6
=-8+4a+6-6
=—8+4a=4a-8
IKE g(-2) =0
S 4a-8=0
el 4a=8
ela=2
. a=2nij, g(-2)=0 nie|
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tWitgh (Domain) 1 tiA (Range)

tKitbv AStqi pgiRvo, 1jvi c_g Devibmgini tmUIK Gi tWitgb Ges 18Zxq Dev vbmgini fmUIK
Gi tiA ejing|

gib Kii, A tmU f IK B fmiU R GKIU ASq A w Rc AxB. RG ASFf3 pgiRio_ fjvi c_g

Dcviwb tmU nte R Gi fWitgb Ges 10Ziq Dcv™vomgini tmU nte R Gi tiA] R Gi tWitghtK fWg
R Ges tiAIK TiA R ujiL cKik Kiv ng]

DYiniY 20] A3q S ={(2,1), (2 2), 3 2), (4,5} ASqUi tWitgb I tiAbYq Ki]|

mgiab : 17 1qr AQ, S={(2,2), (2 2),(3,2), (45}
S ASiq pgiRio_ tjvi c_g Dcivbmgn 2,2, 3,4 Ges 10Ziq Dy vbmgn 1, 2, 2, 5.
oo tWg S ={2,3 4} Ges tiA S=(1, 2,5}

DwniY 21] A={0,1,2,3} Ges R={(x,y):xe A ye A Ges y=x+1} nij, R 1K ZujKy
CXIZtZ cKik Ki Ges fiig R 1 tiA R 1bYq Ki|

mgvab @ -1y AQ, A={0,1,2,3} Ges R={(x,y):xe A ye A Ges y=x+1}
RGielYZKZT iKcB, y=x+1
GLb, ciZ'K xe A Gi Rb" y =x+1 Gi gib ibYq Kii

X 0 1 2 3
y |1 2 3 4

thinZ 4 ¢ A, KRB (3,4) ¢ R
~ R={(0,D), 12, (273}
tWg R={0,1, 2} Ges tiA R={1 2,3}

KR : 1] S={(-3,8),(-2,3),(-1,0),(0,-1),(1,0),(2,3)} nij, S Gi fWigh I tiA ibYq
Ki|

2] S={x,y):xeA yeA Ges y—x=1}, thLth A={-3,-2,-1,0} | tWig S I tiA S
bYq Ki|

diskibi Tj LWPT (Graphs)

diskibi IPTilctK TJLIPT ejv ng| diskibi aviYv m™ 06 Kivi t914T 1jLIPETi | iZ Aciimig| diwm
“ikibK I MiYZie™ tith t7KVZ (Rene Descartes : 1596-1650) mec_g eXRMIYZ 1 RwgiZi gia”
madK vctb AMYx figKv cigb Kiib] izib tKvtby mgZij ci ai jofite 1Q7x “BU diskibi minvth”

dgi-5, WYZ-9g-10g
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ie" 1 Ae b mibi~6Fie wbYigi giatg mgZjxg RwgiZiZ AvaibK aviv ceZb Ktib| vzZib ci™ Gi
Jjofde QT xmijtilv “BUIK AfHiLvinimie AlL'wgZ Ktib Ges AT0iqi 1Q” 1e 1K gjier” eijb]
tKthy mgZij ci Gi jofte tQ7x “BIU mijiili XOX' Ges YOY' AWK nijv] mgZij Aei Z
thiKvtbvie>™ i Ae vb GB fiLwiqi giatg medYiffc Rvbv mee| GB tiLwiqi ciZ'KiUIK A (axis)
ejvng| AbfigK filv XOX'tK x-Aq], Dj= tilv YOY' tK y-Aq] Ges Af[0iqi 1Q 1~ O 1K
gjie” (Origin) ejvng]

“BIU ARl mgZij Aer Z tKithv 1ie” t 1K AY@iqi jo Y

“11Zi h_h_Pyh3 msLviK Hie ™1 o ejv ng| gib Ki,
AI0tqi mgZij Aei Z Pth tKitbv 1] P t_tK XOX'
Ges YOY' Gi Dci hyuig PN 1 PM jo Unb| dij, ¥
PM =ON hi YOY' niZ P i&’i jo "iZ Ges PN = OM

hi XOX'niZ P ie”1 jo “iZ] i PM =x Ges PN =y

ng, Zie Pie i Wbws (x,y) | GLith, X tK R (abscissa)

el x b¥ Ges y tK tKul (Ordinate) ev y Wb ejv nq| Y’
DimLZ bvWitK KiZmig Wbz ejung|

KidZmig “voit% mniRB diskibi R'wgizK WPT 17Litbr hig] GRb™ miaiiYZ X Af eivei ~vaib
PjiKi gib I y AT eivei Aaxb PjiKi gib emitby nqg|

y = f(x) diskibi TJLIPT A%tbi Rb" tWitgh t tK “vaxb PjiKi KigKiU gidbi Rb™ Aab PjiKi
Abiic gib_tjv tei Kii pgiRo “Zii Kii| AZtci pgiRio, fjy x -y Ztj veb Kii| cd ie™, jv
03 ni Z tily tUtb h=3 Kii, hvy = f(x) diskibi 1jLIPT]

D niY 22| y = 2x diskibi TJLIPT A%b Ki | thLith, -3<x<3
mgvaib : — 3 <x < 3 tWitgthi x-Gi KigKiU gitbi Rb™y Gi KigKiU gib thYq Kii ZwjKv "Zii Kii |

N
v
S

-3 -2 -1 0 1 2 3
y 6 4 -2 0 2 4 6

Y'

QK KiMIR ciZ 1" eiMi ev(tK GKK ati, ZwjKig iy~ tjviPryZ Kii 1 g3 ni thiM Kii|
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DhiniY 23] hv™ f(x)=

mgiab : 1> 1qr AQ, f(x)=

3

3x+1
3x-1

nq

, Zte

Gi gib ibYq Ki]

3x+1

3x-1

+1

3+

3-1+1 =

" flz X _X
x) g1, 3

X

X

-1

1
f()+l 3+x+3
ev X _ +X+o0—-X

f[1J_1 3+Xx-3+X
X

IbYq gib 3
X

DY 24| hi™ f(y)=

y(-

[th

y)

y(l
1

X [je I nitK x iv Y Kti ]

Rb-1efquRb Kti]

ng, Zte "Ll th, f(%}z fl-vy)

3 2
mgiaib : 1~ hg ARQ, f(y)=J Y *1

=)

1-3y+y’

y

2

MEEEE
Ch

1-3y+y° _y

y y-1

y(y-1)
Aveii, f(1_y):(1—y) ~3(1-y)2+1

_1-3y+y°

1-yf-QA-y)3
- 1-3y+3y2—y* —3(1-2y+y?)+1

1-y)a-1+y)
_ 1-3y+3y’—y’-3+6y-3y’+1

y(d-y)
- ~1+3y-y? _ —(1-3y+Yy?)
yd-y) -y(y-1
_1-8y+y’
y(y-1

f(ljz f(l-vy).
y
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1

2|

3l

4

5]

6]
7|
8l

9

10]
11]

12]

13]

14]

[\ p4

Abkxjhbx 2-2
8 Gi , YbgK tmU tKibiU ?
(K) {8,16, 24, ........... } (L) {1,234,8 M) {2, 4,8} (N) {12}
tmU C niZ tmU B G GKiU medK R nij 1biPi tKibiU mVK ?
(K RcC (L) RecB (M) RcCxB (N) CxBcR
A={6,7,8,9,10,11,12,13} nij, IbfPi ck,tjvi DEi VI :
(i) A tmiUi MVb cxiZ tKvbiU ?
hi~ A={3,4}, B={2,4} nq, Zte A | B Gi Dcvwb_ fjvi gia” x>y malK ietePby
Kt vitjkbil ibYqg Ki |
hi~ C={2,5}, D={4,6} Ges C | D Gi Dciwb tjvi gia" x+1<y madKiU ietePhiq
_K Zte nitjkbil ibYq Ki |

f(x)=x*+5x-3 ntj, f(-1), f(2) Ges f[%} Gi gb ibYg Ki|

hi~ f(y)=y®+ky®-4y-8 nqg, Zte k Gi tKib gitbi Rb" f(-2) =0 nie ?
f(x)=x>-6x°+11x—6 nij, X Gi fKib gibi Rb™ f(x)=0 nie?

1
2x+1 f(xzjﬂ - :
=1 ng, Zte ﬁ Gi gib ibYq Ki|
fl = |-1
X
g(x)z“xi—j” i, LIl th, g(x—lzjzg(ﬁ)
IbiPi ASq, tjvt K tWitgh Ges tiA ibYq Ki :
(K) R={(21),(2,2),(23)} (L) S={(-2,4),(-11),(0,0), (1, 1),(2, 4}

- {ajeranfis) 5o

IbiPi ASq, 1JutK ZwjKy cxiZtZ cKik Ki Ges fWiigb I tiA ibYq Ki :
(K) R={(x,y): xe A ye A Ges x+y=1}, thLtb A={-2,-1,0,1, 2}
(L) F={(x,y): xeC, yeC Ges x=2y}, thLitb C ={-1,0,1,1, 3}

e f(x)

0K KIMiR (=3, 2), (0,-5), [%—gj 1e™_ tjr Tich Ki

QK KIMIR (1,2), (-1,1), (11,7) ve" 1Zbw “vcb Kti Lyl th, 1™ 1ZbiU GKB mi jiLyg

Aei Z|
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(K) {xeN: 6<x<13} (L) {xeN: 6<x<13}
(M) {xeN: 6<x<13} (N) {xeN: 6<x<13}
(i) TgdK msL'v, tjvi tmU tKiow 2
(K) {6,8,10,12} (L) {7, 9,11,13} (M) {7, 11, 13} (N) A={9, 12}
(iii) 3 Gi _IYZK_tjvi tmU tKibw ?
(K) {6, 9% L{E 1 {122 (N){6 9 12}

(iv) enEg tRvo msL'vi _ YbigiKi tmU tKvoiU 2
(K) {1, 13} L{L 236 ML3 9 (L2346 12}

15. mueK tmU U ={ x:x e N Ges x ietRvo msL'}
A={xeN:2<x<7
B={x e N:3<x<6}
C={x e N: x*>5Ges x> <130}
K. A tmUiK ZujKv cxiZiZ cKik Ki |
L. A" GesC-BibYqKi]
M. BxC Ges P(AnC) ibYq Ki|



Z7xq Aa'vq
efRMuYiZK 1wk

(Algebraical Expressions)

eIRMIY1Z AfbK mgm'v mgvartb elRMaYiZK mT e'eliZ ng| Avevi AtbK elRMaYIZK ik vet=ilY Kti
Drev 1Ki giatg Dc veb Kiv niq K| ZiB G Aaviq elRMaYiZK miTi minih™ mgm'v mgiaib Ges
inkiK Drev iK iet=ilY 1elgK welge  1kqv_x Dcthwik Kii Dc veb Kiv nigiQ] AiaKS bibwea
MIYIZK mgm’v eRMaYiZK miTi minith™ DrevtK ief=lY Kiil mgvab Kiv hig] ctei tkiviz
eRMAYIZK mTverj I G i mit_ maG3 Abimxi  tjv matU ie wiZ AtjiPby Kiv nigiQ] G Aa'ig
H.1jv cbifal Kiv nijv Ges D wniiYi gvatg Gi 1 KiZeq cigM 1™ Lvtbv nijv] GQuovl G Aa'viq
eM 1 Nibi macmiY, fiMikl Dccv™ cigM Kii Drev'iK iet=llY Ges er e mgmy mgiaith
eRMIYIZK miTi MVb I ctoM madtK we wiZ Adgwphr Kiv nigiQ]

Aavg Tkl 1kqlv_xiv —

> eRMWYIZK mT cigM Kii eM I Ntbi macmiiY KitZ ciite]

> Tkl Dcer™ Ki L'y KitZ cvite Ges Zv ciqM Kii Drev K ief=llY KifZ cite]

> e e mgmy mgvartbi Rb” eXRMaYiZK mT MVb KiiZ ciite Ges mT ciqM Kti mgm’v mgvaib
KiiZ ciite]

3-1 elRMaYiZK tuk

cipgy 1Py Ges msL'wbi" kKK Ai cZ2K Gi A_teiaK 1iebymiK elRMaYiZK iwk ejv nq| thgb,
2a+3b—4c GKIU eXRMaYIZK iwk| exRMaYiZK iwkiZ a,b,c, p,g,r,mn,Xx,Y,z... BZw
eYgujvi ga'tg terfb Z_" cKik Kiv ng] eRMwYiZK iwk mseijZ verfb mgmv mgiaith GB mg
eYgujvikK e’envi Kiv ngq| cwUMIYIZ Ta abiziK msL'v e'eliZ ng, Abi K exRMiYiZ kb'mn abiziK
I FYWzK mKj msL'v e’envi Kiv nq| elRMIYZIK cwUMIYiZi mewgbKZ 1ic ejv ng| exRMuYiZK
inkiZ e'eliZ msL'v, 1jv aeK (constant), GI™1 gib 1bi" 6]

eRMiYIZK inkiZ e'elZ AYli cZiK, 1Jv PJK (variables), Gi™i gib 1bi™06 bq, Givierfb gib aiiY
KiiZ citi|

3.2 elRMWYIZK mTvelj

eRMIYIZK cZiK Gviv cKwkZ thiKitbr maviY wbag ev mxiStK exRMiYiZK ml ejv ng| mRg |
A6g TkiYIZ eRMAVIZK mTverj 1 GZ mspus Abimxis tjv matl AdjwPr Kiv nigiQ] G Aa'itq
H, 1jv cbi‘fml Kii KiZcq cigqiM 1~ Lthv nfjv]
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ml 1] (a+b)’>=a+2ab+b?
ml 2] (a—h)? =a®—2ab+b?
g3e" :ml 11 ml2niZ 1t Lihigth, a2+b? Gi mi_ 2ab A ev —2ab thw Kitj GKiU cYeM,
A (a+b)? A ev (a—h)? cilqrhig mT1G b Gi tj —b emij mT 2 cilgy hig :
{a+ (-b)}* = a® + 2a(-b) + (-b)°
A ir, (a—b)®>=a*—2ab+b?.
AbimxiS 1] a?+b® = (a+b)? —2ab
AbimxiS 2| a®+b?=(a—b)’+2ab
AbimxiS 3| (a+b)? = (a—b)*+4ab
cgV : (a+hb)? =a’+2ab+b?
= a®—2ab+b%+4ab
= (a—h)? + 4ab
Abmxi& 4] (a—b)? = (a+hb)?—4ab
cgV : (a—h)?=a’—2ab+b?
= a’+2ab+b?—4ab
= (a+b)®—4ab

_(a+b)? +(a-b)?
B 2

Abimxi$ 5] a® +b’

cgiY :ml 11 ml 2niZ,
a’+2ab+b? = (a+b)?
a’—2ab+b%=(a—b)?
thiM Kti, 2a® + 2b%=(a+b)?+(a—b)?
e, 2@%*+b?=(@+h)’+(a-h)?
(a+b)? +(a—b)?
2

2 2
AbimxyS 6] ab = [aTm) _(a_—bj

mZivs, (a®+b%)=

2
colY :ml 11 ml 2 nizZ,

a’+2ab+b?=(a+h)?
a’—2ab+b%=(a—b)?
iethiM Kii, dab  =(a+h)’—(a—h)’
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(iii) (a—b—-c)* ={a+(-b) + ()}
= a° + (-b)? + (-¢)* + 2a(-b) + 2(-b)(~¢) + 2a(-c)
= a?+b%+¢%-2ab+2bc—2ac

D iniY 1] (4x+5y) Gi eMKZ ?
mgvawb : (4x+5Yy)? = (4x)% +2x (4x) x (5y) + (5Y)?
= 16x* +40xy + 25Yy?

DiniY 2] (3a—7h) Gi eMKZ ?
mgvaib : (3a—7b)* = (3a)* —2x (3a) x (7b) + (7b)°
= 9a’® —42ab + 49b?

D wniY 3] eiMi mT ciqM Kii 996 Gi eMibYq Ki|
mgvab : (996)° = (1000 —4)°
= (1000)* —2x1000x 4 + (4)*
= 1000000 -8000+16 =1000016 —8000
= 992016

D'niY4] a+b+c+d GieMKZ?
mgiab : (a+b+c+d)?={(a+b)+(c+d)¥
= (a+b)?+2(a+b)(c+d)+(c+d)?
= a’+2ab+b*+2(ac+ad +bc+bd)+c*+2cd +d?
= a® +2ab + b’ + 2ac + 2ad + 2bc + 2bd + ¢ + 2cd +d?
= a’+b? +c? +d’ +2ab+2ac + 2ad + 2bc + 2bd + 2cd

KR : milTi minvth™ eM ibYq Ki :
1] 3xy+2ax 2| 4x-3y 3] x-5y+2z

D wniY 5] mij Ki : (5x+7y+32)* +2(7Tx—-7y—32)(5x + 7y +32) + (7Tx - 7y — 32)?
mgvab : an, 5x+7y+3z=a Ges 7x-7y-3z=b

. C'Eink = a® +2b.a+b?

a’+2ab+b?

(a+b)?

= {(5x+7y+32)+(7x-7y-32)¥ [a 1 b Gi gib emiq]

=(5x+7y+32+7x-7y—-32)°
= (12x)°
= 144x*

dg-6, MiYZ-9g-10g
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(iii) (a—b—-c)* ={a+ (-b) + ()}
= a®+(-h)? + (—¢)? + 2a(-h) + 2(-b)(~c) + 2a(c)
= a’+b?+c?—2ab+2bc - 2ac

D IniY 1] (4x+5y) Gi eMKZ?
mgiab : (4x+5Yy)? = (4x)* +2x (4x) x (5Y) + (5Y)*
= 16x* +40xy + 25y°

D niY 2| (3a—7b) Gi eMKZ ?
mgvah : (3a—7b)* =(3a)? —2x(3a) x (7b) + (7b)?
= 9a’ —42ab + 49b?

D wniY 3| etMi mT ctgM Kti 996 Gi eMibYq Ki|
mgiaib : (996)2 = (1000 — 4)>2
(1000)2 — 2x1000 x 4+ (4)?2

1000000 —-8000 +16 =1000016 —8000
= 992016

D wniY 4] a+b+c+d GieMKZ?
mgiab : (a+b+c+d)*> ={(a+b)+(c+d)¥
= (a+b)*+2(a+b)(c+d)+(c+d)?
= a’+2ab+b*+2(ac+ad +bc+bd)+c”+2cd +d?
= a® + 2ab +b® + 2ac + 2ad + 2bc + 2bd + ¢ + 2cd + d?
= a’+b*+c”+d?+2ab+2ac+2ad + 2bc + 2bd + 2cd

KR : miTi mnith™ eMibYq Ki :

1] 3xy+2ax 2| 4x-3y 3| x-5y+2z
D wniY 5] mij Ki: 5x+7y+32)> +2(7Tx—-7y-32)(5x+ 7y +32) + (Tx -7y — 32)*
mgvab : ai, 5x+7y+3z=a Ges 7x-7y-3z=b
. C'Eiuk = a®? +2b.a+b?

a’ +2ab+b?

(a+b)?

= {(5x+7y+32)+(7x-7y-32)}¥ [a | b Gi gib emiq]

=(5x+7y+32+7x-7y—-32)*
= (12x)?
= 144x?

dgi-6, MiYZ-9g-10g
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D niY 6] x—y=2 Ges xy =24 nij, x+y Gi gb KZ?
mgiab : (x+Yy)2 =(x—y)* +4xy=(2)° +4x24=4+96=100
X+ Yy =14100 = +10

D wniY 7] hi” a* +a’h* +b* =3 Ges a* +ab+b* =3 nq, Zte a® +b* Gi gb KZ ?
mgiab : a*+a’b® +b* =(a®)* +2a’b® + (b?)* —a’h?
= (a% +b?)? — (ab)?
= (a® +b? +ab)(a’ +b* —ab)
= (a®* +ab+b?*)(a’* —ab+b?)
. 3=3(a’ —ab+b*) [gb emiq]
el, a> —ab+b? =§=1
GLb, a® +ab+b*=3 Ges a’—ab+b* =1 thiM Kfi ciB, 2(a* +b*) =4
el, a2 +b? =22
2
al+b?=2
D wniY 8] cgW Ki th, (a+b)* —(a-b)* =8ab(a’ +b?)
mgiab : (a+b)* —(a-b)' ={(a+b)’¥ —{(a-b)*}y
={(a+b)* +(a-b)*H(a+b)* - (a-b)’}
= 2(a® +b?)x4ab [ (a+h)? + (a—b)? = 2(a% +b?) Ges (a+b)? —(a—b)? = 4ab]
= 8ab(a’ +b?)
- (a+b)" —(a—b)* =8ab(a? +b?)
DY niY 9] a+b+c=15 Ges a’ +b® +c* =83 nij, ab+bc+ac Gi gib KZ ?

mgvavb : GLith, 2(ab +bc + ac) 1eKT cxiZ :
=(a+b+c)*—(a?+b?+c?) | AgivRub,
= (15)? - 83 (a+b+c)®=(a®+b*+c?) +2(ab+bc+ac)
= 225-83 eV, (15)* =83+ 2(ab+bc +ac)
=142 e/, 225—-83 =2(ab+bc +ac)
. ab+bc+ac=g=71 eV, 2(ab+bc +ac) =142
2 " ab+bc+ac:&:71
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DYiniY 10] a+b+c=2 Ges ab+bc+ac=1 nij, (a+b)>+(b+c)*>+(c+a)® Gi gb KZ?

mgiab : (a+b)* +(b+c)*+(c+a)’

a’+2ab+b?+b?+2bc+c®+c®+2ca+a’

(a® +b” +c? + 2ab+ 2bc + 2ca) + (a* +b* + ¢?)
= (a+b+c)* +{(a+b+c)®>—2(ab+bc+ac)}
(2)? +(2)? —2x1

4+4-2=8-2=6

D wniY 11] (2x+3y)(4x-5y) tK "Bl etMi ietgMdjiftc cKik Ki|
mgvaib : aii, 2x+3y =a Ges 4x -5y =bh

2 2
. CEiuk = ab:[a+bj _(a—bj
2 2

_ (2x+3y+4x—5y)2_[2x+3y—4x+5y
2 2

_ (GX—ZyJ2 _(8y—2xj2
2 2

_ (2(3X_y)]2 _[2(4y—x>)2
2 2

= Bx-y)*—(4y-x)°
. (2x+3y)(4x-5y) = (Bx - y)* - (4y — x)*

j [a I b Gi gib eimiq]

KIR : 1] mij Ki : (4x+3y)* +2(4x + 3y)(4x — 3y) + (4x — 3y)?
2] x+y+2=12 Ges x* +y>+2* =50 nij, (x—-y)* +(y—-2)*+(z-x)* Gi gbibYq Ki|

Abkijbx 3-1
1] miTi mnth” eMibYq Ki :

(K) 2a+3b (L) 2ab+3bc (M) x2+% ) a+§ (0) 4y—5x (P) ab—c
Q) 5x*~y (R) x+2y+4z (S) 3p+4q-5r (T) 3b-5c-2a (U) ax—by-cz
(V) a—b+c—d (W) 2a+3x—2y—-5z (X) 101 (Y) 997 (Z) 1007
2] mijKi:
(K) (2a+7)* +2(2a+7)(2a—7)+(2a—7)*
(L) (3x+2y)*+2(3x+2Yy)(3x—2Yy) + (3x—2y)?
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(M) (7p+3r-5x)>—2(7p+3r—5x)(8p —4r —5x) +(8p — 4r —5x)*
(N) (2m+3n—p)> +(2m—-3n+ p)* —2(2m+3n— p)(2m —3n+ p)
(0) 6-35x6-35+ 2x6-35x3-65+3-65x 365
(P) 5874x5874+3774x3774—7548x5874

7529 x 7529 — 7519 x 7519

© 7529+ 7519
R 2345x2345—-759x 759
2345-759

3] a-b=4 Ges ab=60 nfj, a+b Gi gbKZ?
4] a+b=7 Ges ab=12 nij, a-b Gi gb KZ?
5] a+b=9m Ges ab=18m’ nij, a—b Gi gb KZ?
6] x-y=2Ges xy=63 nij, x*+y?> Gi gb KZ?

71 x-o =4 g Kith, X'+ =322,
2 - 2 1 -
8] 2x+;=3 ntj, x*+— Gi gib KZ?
X

o] a+=2nij, tLlth a4 = —ats .
a a a

10] a+b=+/7 Ges a—b=+/5 nij, cg¥ Ki th, 8ab(a? +b?) =24

11] a+b+c=9 Ges ab+bc+ca=31nij, a>+b*+c* Gi gibibYg Ki |

12] a’+b®+c®>=9 Ges ab+bc+ca=8 nij, (a+b+c)® Gi gib KZ?

13] a+b+c=6 Ges a’+b’+c® =14 nij, (a—b)* +(b—c)* +(c—a)® Gi gib ibYq Ki]
14] x+y+z=10 Ges xy+yz+zx=31nij, (x+y)* +(y+2)*+(z+x)* Gi gh KZ?
15] x=3,y=4 Ges z=5 nij, 9x* +16y* +4z°> — 24xy —16yz +12zx Gi g 1bYq Ki|

x+y ¥ (x=y¥] (+y2) (x-y?Y
16 cgiY Ki th, {( yj _[ yj} z(_y) _(_y]
2 2 2 2
17] (a+2b)(3a+2c) tK “BiU eiMi iefqMdj iffc cKik Ki|
18] (x+7)(x-9) tK "BiU eiMi ietqgMdjiffc cKik Ki|

19] x*+10x+24 K “BiU eiMi ieigMdj ific cKik Ki|
20] a*+a’p®+b*=8 Ges a’+ab+b*=4 nij, (i) a*+b? (ii) ab-Gi g ibYqgKi|
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3-3 Nb msetjZ mlvetj

ml 6] (a+b)® =a®+3a%h+3ab? +b°
= a®+b®+3ab(a+h)

cglY : (a+h)® = (a+b)(a+h)?

(a+b)(a® +2ab +b?)

a(a’® + 2ab +b?) + b(a® + 2ab + b?)

= a’+2a’b+ab’+a’b+2ab’+b?
= a® +3a’b +3ab? +b°
= a’+b®+3ab(a+b)

Abimxi§ 9] a®+b® =(a+b)®—3ab(a+b)

ml 7] (a-b)® =a®—3a’h+3ab>—b°
= a’-b®-3ab(a-b)
cgY : (a—b)*=(a-b)(a—b)?
(a—b)(a® —2ab+b?)
a(a®—2ab+b*)—b(a® —2ab+b?)

a®—2a’b+ab?—a’b+2ab®> -b°
a®—3a’b+3ab?-b?

a®—b*—3ab(a-b)

JTKIi:mT6GbGi 1j —b emtjml 7 cilgihg:

{a+(-b)}’ =a’® + (-b)® + 3a(-b){a+ (-b)}
A_Ir, (a—b)®=a®—b®—3ab(a—b)
Abimxy§ 10| a® -b® =(a—b)* +3ab(a—b)
ml 8] a°®+b® =(a+hb)(@®—ab+b?)
cgY : a®+b*®=(a+b)®—3ab(a+b)
= (a+b){(a+b)* —3ab}

= (a+b)(a®+2ab+b* —3ab)
= (a+b)(a®—ab+b?)

45
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ml 9] a®—b®=(a—b)(@’+ab+b?)

cgY : a®—b® =(a—b)®+3ab(a—h)
- (a—b){(a—b)? +3ab}
= (a—b)(a® —2ab + b* + 3ab)
= (a—b)(@® +ab+b?)

D iniY 12] 2x+3y Gi NbibYq Ki |

mgvab : (2x +3y)® = (2x)® +3(2x)? -3y + 3- 2x(3y)* + (3y)®
= 8x®+3-4x*-3y+3-2x-9y® + 27y°
= 8x° +36x%y + 54xy* + 27y°
D wniY 13| 2x—y Gi NbibYq Ki|
mgvaib : (2x-y)® =(2x)* —=3-(2x)*y +3-2x-y* - y?
= 8x®-3-4x°y +6xy*—y°
= 8x® —12x’y +6xy* —y°

KR : mtli minvth™ Nb ibYq Ki :
1] 3x+2y 2] 3x—4y 3| 397

D NiY 14] x=37 nij, 8x*+72x% +216x+ 216 Gi gib KZ ?
movarb : 8x® +72x* +216x + 216

= (2%)° +3-(2%)% -6 +3-2x.(6)2 + (6)°

= (2x+6)°

= (2x37+6)° [gvb eimiq]

= (74 +6)°

= (80)°
512000

D wniY 15] hi x—y =8 Ges xy =5 nq, Zie x* —y® +8(x+y)* Gi glb KZ ?
mgvaib @ x* —y* +8(x + y)*

= (x—y)* +3xy(x—y) +8{(x—y)* +4xy}

= (8)° +3x5x8+8(8° +4x5) [gvb emiq]

= 8% +15x8+8(64 + 20)

= 8°+15x8+8x84
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= 8(8% +15+84)
= 8(64 +15+84)
= 8x163

= 1304

DIniY 16] a? —3a+1=0 nij, &+~ Gi gih KZ ?
a
mgvab : T~ Iy AitQ, a®> —+/3a+1=0
) a’+1
e, a?+1=+/3a e, =43
a

e, a—+— V3 e, a+i=43
a a

L CEink=a +i3
a

= (a+§j3—3a%(a+§j
= (\/5)3—3Q§) [-.'a+§=\/§]

= 3J3-33
=0

D wniY 17] mij Ki : (a-b)(@®+ab+b*)+(b—c)(b® +bc+c?)+(c—a)(c’ +ca+a’)
mgiab : (a—-b)(@*+ab+b?)+(b—-c)(b®+bc+c?)+(c—a)(c* +ca+a?)

=a’-pb*+b®-c*+c*-al

D niY 18] hi™ a=+/3++/2 nq, Zte cgiY Ki th, a® +%:18\/§.

mguaib : 1™ gy AdQ, a=~/3++/2

= Q,Jr‘/ﬁj‘/é_\/_) [je I nitK (\/§—J§)®vivbY Kii]

V2 J_ J_

_éf) 2)
=342
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s arz= (a2 (3-42)

= V3+42+4/3-42=243

3
GLb, a3+i3:(a+£j —3‘a-£[a+lj
a a

a a

= @3)-3643) [ra+—-2V3]

= 2°.(3)-3x2\3
= 8-3./3-64/3

= 24.3-643

= 1843 (cguYZ)

KIR: 1] x=-2 nij, 27x>-54x* +36x-8 Gi gib KZ ?
2] a+b=5 Ges ab=6 nij, a’+b*+4(a—b)* Gi gib ibYq Ki]|

3] x=+5+3 nij, x3+% Gi gib 1bYq Kil|

1]

2]

Abkijbi 3-2

miTi minvth” Nb 1bYq Ki :

(K) 2x+5 (L) 2x*+3y* (M) 4a—5x> (N) 7m*-2n (0) 403
Q) 2a-b-3c (R) 2x+3y+z

mij Ki :

(K) (4a—3b)° —3(4a—3b)?(2a—3b) + 3(4a—3b)(2a—3b)? — (2a—3b)°
(L) 2x+Yy)®+3(2x+y)2(2x—y) +3(2x+ Y)(2x - y)* + (2x - y)®

(M) (7x+3b)® —(5x+3b)* —6x(7x +3b)(5x +3b)

(N) (x—15)° + (16— x)® +3(x —15)(16 — X)

(0) (a+b+c)’—(a—b—c)* —6(b+c){a’ — (b+c)?}

(P) (M+n)® —(m—-n)® —12mn(m* —n?)?

@ (x+Y)OE=xy+y?)+(y+2)(y* —yz+2°) + (2 +x)(2° - X+ X*)
(R) (2x+3y—42)° +(2x-3y+42)° +12x{4x* —(3y —42)*}

(®)

MYZ

998
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3] a-b=5 Ges ab=36 nij, a’-b*> Gi gb KZ ?

4] hrm a®-b*=513 Ges a—b =3 ng, Zte ab Gi glb KZ ?

5] x=19 Ges y=-12 nij, 8x®+36x°y +54xy’ + 27y> Gi g 1bYq Ki |

6] N a=15 nq, Zie 8a® +60a* +150a+130 Gi gib KZ ?

71 a=7 Ges b=-5 nij, (3a—5b)° + (4b—2a)° +3(a —b)(3a - 5b)(4b — 2a) Gi gib KZ
8] hIm a+b=m,a*+b”=n Ges a®+b®=p®nq, Zte "Ll th, m® +2p* =3mn.

9] M x+y=1nq, Zte, "LVl th, X* +y* —xy =(x—y)*

10] a+b=3 Ges ab=2 nij, (K) a®*—ab+b* Ges (L) a®+b* Gi gibibYqKi]|

11] a-b=5 Ges ab=36 nij, (K) a’ +ab+b” Ges (L) a®—b® Gi gib ibYq Ki|

12] m+E=anij, m+— GighibygKil
m m

13] x—%: p nij, Xg—%Gi gib 1bYq Ki|

14] W a—é:l ng, Zte L1 th, a3—%=4.

15] hi® a+b+c=0 ng, Zte t~Lvl th,

(b+c)2+(c+a)2+(a+b)2 _
3bc 3ca 3ab
16] p-q=r nij, t"Lil th, p®—q®—r®=3pqr

(K) a®+Db®+c® =3abc (L) 1

17] 2x—§:3 ntj, U th, 8(x3—i)=63

X3
_oat-1 .. .
18] a=+6++5 nij,TGlngWqu Ki|
19] x3+%=18\/§ ntj, cgiv Ki th, x=~3 +2

20| a‘-a?+1=0 ntj, cgi¥ Ki th, a3+%=0

3-4 Drey iK Reass
tKithy Twk "B ev ZiZwaK iwki ,Ydiji mgib nij, tkilv3 iuk ijvi ctZ’KUIK c_ig@ iuki
Drci"Kev ,YbxgK ejvng|

tKvtby exRMaYiZK iwki mave” Drev” K, tjv wbYq Kivi ci iwkiUiK ja Drev K fjvi Ydjific
cKik KiviK Drev iK iers1Y ejv ng|

dgi-7, MiYZ-9g-10g
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elRMYIZK iwk, 1jv GK ev GKwaK c ietkd niZ citi] tmRb™ D= iwki Drci K ijvl GK ev
GKwaK ¢ 1erkd niZ citi|
Drer K ibYigi Kizeq tKekj
(K) tKvibvedc™xi ctZ'K ¢t maniY Drer K _WKij Zv c_ig tei Kii 1biZ nq| thgb :
(i) 3a’b+6ab’+12a’h? =3ab(a+ 2b+ 4ab)
(i) 2ab(x—y)+ 2bc(x—y)+3ca(x—y) = (x—y)(2ab + 2bc + 3ca)

(L) GKU inkiK cY eM AiKiti cKik Kii :

DYiniY 1] 4x* +12x+9 tK Drev™iK ief= 1Y Ki|
movaib : 4x° +12x+9 = (2x)* +2x 2xx3+(3)°

= (2x+3)% = (2x+3)(2x+3)
D iniY 2] 9x* —30xy +25y? tK Drev” 1K ief=lY Ki|
mgiaib : 9x* —30xy + 25y°

= (3x)® —2x3x x5y + (5y)*

= (3x—=5Yy)* = (3x-5y)(3x-5Y)

(M) GKiU iwkiK “BiU etMi ASiiffc cKik Kii Ges a? —b? =(a+b)(a—b) mI cigM Kii :

DYniY 3] a® —1+2b—-b? tK Drei K ief=lY Ki|
mgvab : a® —1+2b-b*=a’*—(b*-2b+1)

=a’-(b-D*={a+(O-DHa-(b-1)}

= (a+b-1)(a-b+1)
DY wniY 4] a*+64b* 1K Drev™ iK ief=lY Ki|
mgiab : a* +64b* = (a®)? + (8b?)?

= (@%)? +2xa’ x8v% + (8b°)> —16a°h?

= (a+8b%)? - (4ab)?

= (a? +8b” + 4ab)(a’ + 8b% — 4ab)

= (a® +4ab+8b*)(a® —4ab+8b?)

KR : Drev 1K iefs 1Y Ki
1] abx®+acx® +adx’ 2| xa* -144xb? 3] x*—2xy -4y -4
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(N) X%+ (a+b)x+ab = (x+a)(x+b) mhU e"envi Kii :
D niY 5] x®+12x+35 K Drev K ief= 1Y Ki|

mgvab : x? +12x+35=x?+(5+7)x+5x7
= (X+5)(x+7)

51

G cXIZtZ x* + px+q AWKitii elcxi Drer™K ibYq Kivmae ng hi™ “BiU cYmsLv a 1 b 1bYq
Kiv hiq thh, a+b=p Ges ab=q ng|] GRb" q Gi "B 1Py Drcv"K 1biZ nq hi™i
elRMIYIZK mgid p nq] g>0 nij, a 1 b GKB iPyh3 nie Ges q<0 nij, a 1 b iecixZ

IPyh3 nie|
D niY 6] x*—5x+6 tK Drev K ief=1Y Ki|
mgvab : x? —5x +6 = X + (-2 = 3)x + (2)(-3)
= (x-2)(x-3)
D iniY 7] x*-2x-35 tK Drev iK ief=lY Ki|
mgiab : x* —2x-35
= X2+ (7 +5)x+ (-7)(+5)
= (x=7)(x+5)

D iY 8] x*+x—20 tK Drev K iersilY Ki|
mgvab : X+ x — 20

= x> +(5-4)x+(5)(-4)

= (x+5)(x-4)

(0) ax?+bx+c AKitii elc™ii ga'c” 1efiBKiY cxiZiZ :

ax® +bx+c¢ = (rx+ p)(sx+q) nie

hi™ ax® +bx + ¢ = rsx? + x(rq + sp)x + pq

A r, a=rs,b=rq+sp Ges c= pq nqj
mZivs, ac =rspq=(rq)(sp) Ges b=rq+sp

AZGe, ax?+bx+c AIKitii elic i Drev K ibYq KitZ ntj ac, A wr, x> Gi mnM Ges x eiRZ
ci™i ,YdjiK Ggb "BiU Drev iK cKik KifZ nte, hit™i elRMaYiZK mgio x Gi mnM b Gi mgib

nq|
D wniY 9] 12x* +35x +18 K Drev K ref=lY Ki |
mgvaib : 12x? +35x +18
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GLvth, 12x18=216=27x8 Ges 27+8=35
oo 12x% +35x+18 =12x% + 27x +8x +18
= 3X(4x+9) +2(4x+9)
= (Ax+9)(3Bx+2)
D iY 10] 3x* - x—14 tK Drev™ tK et 1Y Ki|
movab : 3x? —x—14 =3x* - 7x + 6x —14
= X@x=7)+2(3x-7)
= Bx-7(x+2)
KiR : Drev™ K ier 1Y Ki :
1] x> +x-56 2] 16x% - 46x? +15x 3] 123 +17x+6
(P) GKwU iwkiK cY Nb AvKwti cKik Kti :

D niY 11] 8x% +36x%y + 54xy? + 27y* 1K Drev K ief=1Y Ki |

mgvaib : 8x% + 36x%y + 54xy? + 27y°
= (2x)% + 3x (2x)? x 3y + 3x 2x x (3y)? + (3y)®
= (2x +3y)® = (2x + 3y)(2x + 3y)(2x + 3y)
Q a®+b® =(a+b)(@a® —ab +b*)Ges a®—b* = (a—b)(a? +ab-+b?)ml “BUeemi Kii:

D niY 12| Drev K ief=lY Ki : (i) 8a®+27b% (i) a®—64
mgvab : (i) 8a+27b° = (2a)* + (3b)*

= (2a+ 3b){(2a)? — 2ax 3 + (30)*}

= (2a+3b)(4a* — 6ab + 9b?)

(i) a®—64 = (a?)° - (4)° 1eK T 1bqg :
= (@ -4{@)*+a’x4+ (4} a®—64 = (a%)’ - (8)°
= @*-4)(a* + 4a® +16) - (a° +8)(a* —8)

IKS a’-4=a’-2°=(a+2)(a—-2)

Ges a* +4a? +16 = (a?)® + (4)? + 4a*
= (a*+4)° - 2(°)(4) + 4a°
= (@° + 4)° - 4a°
= (@°+4)° - (2a)°
= (@%+4+2a)(a*+4-2a)
= (@*+2a+4)@*-2a+4)

-a’-64

=(a+2)(a-2)(a*+2a+4)(a* —2a+4)

= (@*+2%)(a° - 2%
=(a+2) (a?—2a+4) x (a-2) (a®+ 2a + 4)
=(a+2)(a-2)(a’+2a+4)(a’-2a+4)
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KR : Drev iK iet=lY Ki :
1] 2x*+16x 2] 8-a*+3a’h—-3ab*+b® 3| (a+h)*+(a-b)®

(R) fMiskmnMh= tuki Drci K :
fMiskh=3 iwki Drev K, 1jviK rerfbfite cKik Kiv hig|

thgb, a3+2_17=a3+%=(a+%j@2_3+1j

] 1 1 1
Aenl, a®+—=—(27a°+1) = —{(3a)% + (1)°
T 27( ) 27{() @}

1 2
=—@Ba+1)(%a  -3a+1
27( )( )

GLvtb, 10Zxq mgvavib PjK-mserjZ Drei K, 1jv cYmsL'v mnMierkd] GB djiK c_g mgvavibi gizZy
cKik Kivhq :

1 2
—@Ba+D)(%a°-3a+1
- Ba+1) )

%(3a+1)><%(9a2—3a+1)

53]

D niY 13| x*+6x%y +11xy* +6y°® tK Drov K ief=Y Ki|

mgvab : X3 +6x%y +11xy? + 6y*
= {x*+3-x%-2y +3-x(2y)* + (2y)*} - xy* - 2y?
= (x+2y)° — y*(x +2y)
= (x+2y{(x+2y)’ - y’}
= (X+2y)(x+2y +y)(x+2y-y)
= (x+2y)(x+3y)(x+Y)

= (x+y)(x+2y)(x +3y)

KIR : Drev™ K ief=lY Ki :
1., 7, .1 3 1 2 2

1] =x°+—x+= 2] a®+= 3| 16x° —25y* —8xz +10yz
2 6 3 8
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Drev tK iefslY Ki (1 —43) :

1

3]

5]

71

9]

1]
13]
15]
17]
19]
21]
23]
25|
27|
28|
29]
31|
33)

35]
37]

39]

41]
43|

44|
45]

a?+ab+ac+hc

Abkijbx 3-3

2] ab+a-b-1

(X=Y)x+ )+ (X=y)y+2)+(x=y)(z+x) 4] ab(x—y)-bc(x-y)

9x? +24x +16

x* —6x2y% + y*

4a? —12ab + 9b® — 4c?
a’+6a+8-y’+2y

2b%c® +2c’a® +2a’h*-a‘ -b*
x* +x*-20

X6y6 _ X3y3 _6

a’b’® —8ab—105

4x* - 25x% + 36

9x?y? —5xy? —14y?

ax’+(@%+1)x+a

—-C

4

6] a'-27a’+1

8] (@ -b?)(x*-y?) +4abxy
10] 9x*-45a°x* +36a*

12] 16x*—25y?—8xz+10yz
14] x*+13x+36

16] a?-30a+216

18] a®-a*-2

20] x*-37x-650

22| 12x*-38x+20

24| 4x*-27x*-81

26| 3(a’+2a)? —22(a’ +2a) + 40

14(x + 2)* = 29(x + 2)(x +1) —15(x +1)?

(4a —3b)* — 2(4a — 3b)(a + 2b) — 35(a + 2b)*

(a-1)x*+a’xy + (@+1)y?
(a® +b%)?* +8a%p°
a®-6a’+12a-9

8x% +12x% + 6x — 63

-t

8
4a2+i2—2+4a—1
4a a

(x+5)(x—9)-15
(X=D(x—-3)(x-5)(x—7)—64

30] 24x*-3x

32] x*+3x%+3x+2
34| a®-9*+(@+b)
36| 8a°+—

38] —-b°

40] (3a+1)°-(2a-3)°
42] (x+2)(x+3)(x+4)(x+5)—-48

LD th, x3+9x% +26x+ 24 = (x+ 2)(x +3)(x +4)
L th, (x+2)(x+2)(3x —1)(3x —4) = 3X + 2x—1)(3X* + 2x —8)

MYZ
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3-5 fikl Dcev™” (Remainder Theorem)
AugivibiPi D wniYil 9T Kui :
6x2 —7x+5 tK x—1 Gviv fM Kitj fiMdj 1 Fimikl KZ ?
6x% —7x+5 tK x—1 Gviv maviYfite M Kitj ciB,
x—1) 6x*—7x+5 ( 6x—1
6x° —6X
Txas

-Xx+1
i

4
GLitb, x—1 FRK, 6x* —7x+5 fiR", 6x—1 fiMdj Ges 4 fiMtkl|

Augiv Rib, FIR” = iRK x fiidj + Filtkl

GLb hi™ Awgiv fIRIK f(x), fiMdjiK h(x), fiMikIiK r I AIRKIK (x-a) @viv mPZ Kii,
Zntj Detii mT t_1K ciB,
f(x)=(x—a)-h(x)+r, GBmhU a Gi mKj gitbi Rb" mZ"|
Dfgciql x=a eimiq CiB,
f(a)=(a—a)-h(a)+r=0-h(@)+r=r
mZius, r = f(a)
AZGe, f(x) tK (x—a) iv fM Kitj Mkl ng f(a). GB mI fMikl Dcer™” (Remainder
theorem) bitg CIIPZ| A_r, abizK gvlvi TKitby elic™r f(x) 1K (x —a) AKitii edc s Griv FiM
Kitj fiMikl KZ nte Zv fiM bv Kii tei Kivi mTB ntjv fiMikl Dcer™| fiRK elc™x (x—a) Gi
olv 1, fRK hi™ fitR'i Drei’K ng, Zntj fMikl nte kb'| Avi hi™ Drev’K bv ng, Znij
fiMikl _vKie Ges Zv nfe Akb™ tKviby msLv]
ciZAv - hi™ f(x) Gi gilv abiZK nq Ges a=0 nqg, Zte f(x) tK (ax+b) Qviv fM Kitj
fiMikl nq f (—E)

a

coY : FIRK ax+b, (a=0) Gi gilv 1,
mZivs Aigiv ijLiZ cwi,

f(x)=(ax+b)-h(x)+r=a(x+§}-h(x)+r

f(x):[x+9j-a-h(x)+r
a

PLEQ h, () 1K (x+gj it FiMl Kitj Filidlj ng, a-h(x) Ges Fillzkl ng r.
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GLitb, FiRK = x—(— gj

mZivs Mkl Dcer™ Abhigy, r = f(— g}

AZGe, f(x) tK (ax+b) fviv fiM Kitj FiMtkl ng f(—g).

AbimxiS : (x—a), f(x) Gi Drcv K nfe, hi” Ges tKej hi™ f(a)=0 nq]

co :ai, f(@=0

AZGe, fiikl Dccv™ Abhgr, f(x) tK (x—a) @viv fiM Kitj fiMikl kb™ nte] A_ur,
(x—a), f(x) Gi GKW Drci"K nie]

lecixZpuig, ani, (x—a), f(x) Gi GKiU Drcv K|

AZGe, f(x)=(x—a)-h(x), thLitb h(x) elc x|

Dfgci x=a eimiq CiB,
f(@=(@-a)-h(a=0

. f(a)=0.
mZivs, tKitby elc™r f(x), (x—a) Gviv 1ieFiR" nie hi® Ges tKej hi~ f(a)=0 nqg| GB ml
Drcv K Dccy™ (Factor theorem) bitg CiliPZ |

Abimxy§ : ax+b, a=0 nij, iwkiU tKitbv elc™x f(x) Gi Drcv'K nie, hiw Ges tKej hi”

f(—9j=0 nqg|
a
b

cg:a=0ax+b= a[x+gj, f(x) Gi Drcv"K nie, hi™ Ges tKej hi® (x+§j = x—(—g),

f(x) Gi GKIU Drcv"K ng| A_wr, hi™ Ges tKej hi f(—gjzo nq| fiMtkl Dcedt™ 1 minith
a
Drei” K ibYiqi GB cxiZiK kb'igb cxiZ1 (Vanishing method) eij |

D iy 1] x®—x—-6 tK Drer™tK iers 1Y Ki|

mgvab : GLitb, f(x)=x3-x—-6 GKIU elic™x| Gi aec™ -6 Gi Drcr K tjvnt'Q + 1, + 2,
+ 3 Ges + 6.

GLb, x=1,-1 eimiq t7iL, f(x) Gi g kb" nqg bv]

IKS x=2 emiq t7iL, f(x) Gi gb kb nq]

A, f(2)=2°-2-6=8-2-6=0.
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mZis, x—2, f(x) edc wUi GKiU Drcv K|
f(x) = x*-x-6
= x®—2x% +2x* —4x+3x-6
= X3(x = 2) + 2X(X — 2) + 3(x - 2)
= (x=2)(x* +2x+93)
D niY 2] x*—3xy? +2y* tK Drev K ief=Y Ki|
mgvab : GLith, x K PjK Ges y tK a‘eK intmie ietePhv Kii |
C E iukiK x-Gi elic 1 ietePhy Kti
ani, f(x)=x3-23xy?+2y?
Zintj, f(y)=y*-3y-y?+2y*=3y*-3y*=0
oo (x=vy), f(x) Gi GKiU Drci K]

GLb, x® —3xy® +2y° Avevi ai,
g(x)=x*+xy—2y?
Sog(y)=yi+y*-2y* =0
S (x=y), g(x) Gi GKW Drci'K

= 3 - X%y + X°y — xy? — 2xy? + 2y°

X (X = ¥)+xy(x— y) - 2y*(x - Y)
(X = V)X + xy - 2y?)

= (X= V)X +2xy — xy - 2y?)

= (X= yHX(x+2y) - y(x+ 2y)}

= (x=y)x+2y)(x-y)

= (x=y)*(x+2y)

X+ Xy —2y?

X% — Xy +2xy - 2y°
X(x=y)+2y(x-y)

(x=y)(x+2y)

X3 =3xy? 2y = (x—y) (X + 2y)
D niY 3| 54x* + 27x%a—16x —8a K Drcr™tK iet=1Y Ki |

mgvab : ani, f(x)=>54x"+27xa—16x-8a

4 3
Zinij, f(—laj=54(—£aj +27a(—£a) —16(—£aj—8a
2 2 2 2

=270 2T 4% 1 8a—8a =0
8 8

: x_(-%aj=x+%A_vr, 2x+a, f(x) Gi GKUDrerK|

GLb, 54x* +27x% —16x—8a = 27x*(2x +a) —8(2x + &) = (2x + a)(27x° - 8)
= (2x+a){(3x)° = (2)°} = (2x+a)(3x — 2)(9x* + 6X + 4)
dgi-8, MYZ-9g-10g
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KiR : Drev 1K ief 1Y Ki :
1] x*-21x-20 2] 2x*-3x%+3x-1 3] X¥*+6x°+11x+6

Abkigbx 3-4
Drev {K ey Ki :
1] 6x*-7x+1 2] 3a*+2a+5
3] C—Txy?—6y° 4] x*-5x—6
5] 2x*-x-3 6] 3x*-7x-6
7] x*+2x*-5x-6 8] xX*+4x*+x-6
9] a*+3a+36 10] a*-4a+3
11] a*-a*-10a-8 12] x*-3x*+4x-4
13] a’-7a’+7ab* b’ 14] x®-x-24
15] X3 +6x%y +11xy? + 6y° 16] 2x*-3x*-3x-2
17] 4x*+123 +7x% -=3x -2 18] xX*-x+x* =X +x2—x
19] 4x®-5x*+5x-1 20| 18x* +15x* —x -2

3-6 e/ e mgm’ mgiavtb elRMWYiZK mT Mvb 1 ciqM

““bin~b KviR erfb mgiq rerfbfiie Aigiver e mgmvi maflib nB] GB mgm'v, jv fvhMZfite elYZ
ng] G Abt'Qt™ Aigiv FulwZFite elYZ ei e ciitetki ierfb mgm’ mguabKiT eRMaYIZK mT MVb
Ges Zv ctqM Kivi cxiZ ibiq AvijwPhi Kie] GB AvjwPhvi dij wkqv_xiv GKi"iK thgb er e
ciitetk MiYZi cigM maGiK aniYv cite, Ab'i iK ibiR:™ i cwicnkK Ae vg MiYiZi mai32Zy eSiZ
tctt MiYZ wkg[vi ciZ Awink nte|

mgm'v mgvavibi cxiZ :

(K)

(L)

()
(N)
©)

c_1gB mZKzvi mi_ mgmwl chieqY Kti Ges gtothiM mnKiti cto tKib, 1jv AAZ Ges Ki
bYq KiiZ nie ZviPryZ KiiZ nie|

AAIZ ink_ tjvi GKIUtK thikitby PJK (ari x) @iv mPZ KitZ nte] AZtci mgmwl
fitjrfite Abaieb Kii Abib” AAIZ ik, 1jtK1 GKB PjK x Gi gia‘ig cKik KitZ nte]
mgmiK 9~ 91 Astk 1ef3 Kti exRMaYIZK iwk @viv cKik KitZ nie|

c E kZ e'envi Kti ™ ™ Ask_ 1jitK GKIT GKIU mgiKitY cKik KitZ nie|

mgrKiYiU mgvab Kti AAZ ik x Gi gib ibYq KifZ nte|

eV_e mgm"v mgvavtb verfo mT e’envi Kiv ng| mT_1jvibiP DijL Kivnijy:
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(1)

)

3)

(4)
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tgercicielgKk :
t"gevecic, A=gn UKy

thLitb, g =RbciZ t7q ev cic” WKii ciigiY
n = tJuKi msL

mgq I KiR ielgK :
K{gKRb 131K GKiU KiR madb Kiij,

KiiRi ciigy, W =qgnx
thLtb, q = ciZ'iK GKK mgiq KifRi th Ask madb Kii,
n = KR mady~bKvixi msL'y
x = KifRi g mgq
W =n Rib x mgiq KiRi th Ask madb Kii
mgg I "iZvelgK :
b6 mgiq "i1Z, d =vt.
thLitb, v = c1Z NEwg MiZteM
t = g mgq
bj 1 1Pler’PvielqK :
i~ 6 mgiq tPSev"Pvg cubi crigY, Q(t) =Q, +qt
thLitb, Q,= btji gL Lij 1t~ Iqvi mgq tPSe"Pig Rgv cubi crigY|
g = ciZ GKK mgiq bj 1"fq th cub ciek Kii A_ev fei nq|
t = AiZwsS mgq|
Q(t) =t mgiq tPSer’Pig cubi ciigiy (cub ctek nlaii kiZ i+ Py Ges cub fei

nlavi kiZ 00 1Py e’envi KitZ nie)|

51

6]

kZKiv Ask ielgK :
p=br.

thLtb, b = fgwW iuk
r = KZKiv fisk = —— = 5%
100

p =kZKivAsk = b Gi s%

JF-iZ velgK :
S=C(l%£r)
JuFi 15T, S=C(l +71)

MmzZi 1, S=C( —r)
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thLvtb, S (UKKi) = repqgj”
C (UKi) = pgj”
| = jvF evghbvdy
r = jvfF e IiZi nii
(7) veibigM-gbvdv ielgK :
mij govdvi t911T,
I = Pnr UKy

A=P+1=P+Pnr=P+nr) UKy,

Pleix ghvdvi t911T,

A=P(+r)"

thLtb, 1 = n mgq cti ghvdy
n =1bi"6 mgq
P =gjab

r = GKK mgiq GKK gjatbi gbvdy
A = n mgq cti ghidvmn gjab]

D wniY 1] ewlK pxov Abdib Kivi Rb™ tKithy GK migiZi m™m"iv 45,000 UiKvi efRU Kiijb Ges
imxyS 1bijb th, ciZ'’K m™mB mgwb Pvv i teb] 1KS 5 Rb m™m" Pv'v i iZ AmayiZ Ribvijb] Gi

dij ciZKm™imi gv_wcQ 15 UKy Py erx tcj | H mgiziZ KZRb m™m™ iQtjb 2
mgvavb : gtb Krii, migiZi m™m" msL'v x Ges RbciZ t7q Pvvi criglY q WKy| Zinij.

tgW Pv’y, A=gx UKy

cKZctf m™m" msLviQJ (x—5) Rb Ges Pvnijv (q+15) UKi|

Zntj, tgWl Pr v nijv (x —5)(q +15)

ckibomiti, gx = (x-5)(q+15).......... [

Ges gx = 45,000.......... (i)

mgKiY (i) T IK ciB,
gx=(x-5)(q+15)

el, gx=0gx—5gq+15x—-75

eV, 5q =15x — 75 =5(3x —15)

. q=3x-15........... (iii)

mgiKiY (ii) G q Gi gib eimiq ciB,

(3x —15) x x = 45000



el, 3x%>—15x = 45000

el, x?—5x=15000 [DFqcTiK 3 Gviv FiM Kti]

el, x*—5x—15000=0

el, x%—125x+120x-15000=0
e, X(x—125)+120(x —125) =0

el, (x—125)(x+120)=0

mZis, (x—125)=0 A _ev (x+120)=0
e, x=125 e, x=-120

thinZ m™m" msL'v FYvZiK niZ cifi by, 2B x Gi gib =120 MnYihw" b

. x=125

mZivs, migiZi m™m” msL'y 125]

61

D iY 2] iidK GKiU KiR 10 1" th KitZ citi| kidK H KIR 15 ™ th KitZ citi| Ziiv GKIT KZ

1"tb KiRWU Tkl KitZ cvite ?

mgvab : gib Kii, Zviv GKIT d v 1b KiRWU Tk KiiZ ciite]

big KiRmodb | 1vibcdi | d vribKii
Kivith KiRi Ask
ndK 10 1 d
| 10 10
kidK 15 1
15 15
ckibmeti, 3+ 9 _1
10 15

e, —=1
30
o, d=2 =g
S)

mZivs, Zviv GKIT 6 1" tb KiRW Tkl KiiZ ciite]
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D niY 3] GKRb guS tmitZi cizKij t, NEvg x 1K.ag. thiZ citi| tmitZi AbKij H c_ thiz
Zvi t, NEv juiM] tmitZi teM I thiKvi teM KZ ?

mgvaib : ari, TmitZi teM NEg v 1K.ig. Ges 1™ i cubtZ thSKvi teM NEwg u 1K.ig.|
Zintj, tmiZi AbKij thiKvi KihKix teM NEwq (u +v) 1K.ig. Ges tmiZi cizKij thivi KihKix
teM NEvg (u—v) 1K.g.|

AiZWsS iz

- X .
ckibmii, u+v=".....0) [thinZ, teM === ]

mgiKiY (i) I (i) thiM Kti ciB,

X X 1 1
2U=—+—=X|—+—
t1 t2 t1 t2

Xx(1 1
e, u==|—+—
2\t t,

mgrKiY (i) T_iK (ii) retqM Kti ciB,

2V =X 1.1
t2 tl
x(1 1

e, V=—| ———
2(t, t

mZivs, tmitZi teM NEig %(%—%} IK.Ig.

2 1

Ges thSKui teM NEq 5(£+1j iK.ig. |

2\t t,
D niY 4] GKiU bj 12 igibfU GKIU Lwj tPSe’Pv cY KifZ citi| Aci GKIU bj ciZ igibiU 14
jUri cnb tei Kii t7q] tPSevPul Lwj Kv Ae vq “BiU bj GKmi% Ltj 1~ Iqv ng Ges tPSev’PuU
96 1gibiU cY nq| tPSerPuliZ KZ vjUi cub ati ?
mgvaib : gib Kii, c_g bj Gviv ciZ igibiU x 1jUii cub ciek Kii Ges tPSer’PuliZ tgw y wjWii
cub ati|
ckibmiti, ¢_g bj @viv 12 igibtU Luj tPSev’Pul cY ng

Averi, “BiU bj @riv 96 igibtU Luj 1PSev’Pv cY ng
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. y=96x-96x14......... (i)

mgiKiY (i) T_tK ciB, x:%
x Gi gib mgiKiY (i) G eimiq ciB,
y=96x —96x14
12
e, y=8y—96x14 ei, 7y=96x14
~ 96x14

el y =192

mZivs, tPSeV’PuUiZ tow 192 vjUi cub afi|

KR :

1] ebifiRib hulqvi Rb™ GKiU eim 2400 WKyg Fiov Kiv nijv Ges imxv§ MniZ nijv th, ciZ'K
hilx mgib Fiov 1" te] 10 Rb hilx Abci” Z _wKig gv_wcQ Fiov 8 UKy eix tcj| edm KZRb hilx
IMiqIQJ Ges ctZtK KZ UKy Kti fvov " igiQj ?

2] K 1 L GKIT GKIU KIR p 1"th KifZ citi| K GKi KiRIU g 1™$b KitZ citi] L GKiKi KZ
I"th H KiRW KiiZ cite ?

3] GK €'1@ tmiZi ciZzKij “vo tetq NEq 2 iK.g. tefM thiZ citi]| tmiZi teM NEwg 3 1K.ig.
nij, tmiiZi AbKij 32 1Kuig. thiZ Zvi KZ mgq jwie ?

D wniY 5] GKiU eBiqi gj~ 24-00 UKv] GB gj" cKZ gij'i 80%]| eukK gj” miKvi fZIK 1" iq
_fKb| miKvi ciZ eBiq KZ UKy FZiK t7b ?

mgvawb : eRvi gj” = cKZ giJ’i 80%

Avgiv Rub, p=br

GLith, p=24 UKi Ges r =80% =22
100
24=b><ﬂ
100
6 5
e, b=%;;}e® =30
“

mZivs eBiqi cKZ gj” 30 UKKy|

- F2K g™ = (30—24) UKy
=6 UKy

mZivs F2IK gJ~ 6 UKy|
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D uiniY 6] UWKig n msL'K Kgjviepg Kivg r% iZ ng| s% JvF KifZ nij, UKvg Kqiu Kgjv
lepg KiiZ nie ?

mgvawb : |qgj” 100 UKy nij, r% iZiZ veprqgj” (100 —r) UiKv|

Zinty, hLbvepggj”™ (00 —r) UKy, ZLb ggj™ 100 UKy

100

. hLbiepggy™ 1 WKy, ZLb pqgy” 100t UIKv]
Avevi, g~ 100 WKy nij, s% jJuifiepqgj” (100+s) UKy|
) .. 100 < o .. (100+s 100
. Magj 100t UWKv nij, s% Juifiepqg) ( 100 XlOO—rJ UKy
_100+s UiKi|
100—-r
100

mZis, =0*S UiKvq 1lepug KitZ nie n msL'K Kgjv
100 —-r

. 1 UKug repg KitZ nte nx(lOO—rj msL'K Kgjv
100+s

n200-r)

mZivs, UKy
100+s

msL'K Kgjvriepq KitZ nie|

D wniY 7| kzKivewlK 7 WKv nii gbvdig 650 UKvi 6 eQfii gbvdv KZ ?
mgvavb : Avgiv Rub, I = Pnr.
GLvtb, P =650 WKy, n=6, s=7

s _ 1
100 100

| —650x 6% =273
100

mZivs, gbvdv 273 UKiy|

D uintY 8] ewlK KZKiv 6 UKy nii Ppieix gbvdvg 15000 WKvi 3 eQtii meixgj 1 Pperx gbvdy
IbYq Ki|

mgiaib : Aigiv Rub, C = P(L+r)" [thLitb C Ppeixi 11T meixgj]

1 AdQ, P =15000 UKy, r :6%:%, n = 3 eQi

6\’ 3\
. C=15000(1+— | =15000(1+—-
100 50
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3
= 15000 (5—3j
50
53 53 53

=15000x —x —x—
50 50 50
3

| 15x53x53x53 3x148877
125 25

25
- 446631 =17865-24

-.meixgj = 17865-24 UKy
.. Pperx ghvdv = (17865- 24 —15000) WKy
= 286524 UKi|

KR : 1] UKvg 10 W tje tiepq Kivg n% Z nq| z% JvF KiiZ nij, UKig Kail fje riepq
KiiZ nie ?

2| ewlK kZKiv 6% nii mij govdig 750 UKvi 4 eQtil meixgj KZ UKy nie ?

3| enlK 4 WKv nvi Ppeeix ghudvg 2000 UiKvi 3 eQfi 1 meixgj ibYq Ki |

Abkijbr 35

1]  x*-7x+6 Gi Drci™tK et Z ijc ibiPi tKibilU ?
(K) (x=2)(x-23) (L) (x=1)(x+8)
M) (x=1)(x—6) (N) (x+1)(x+6)

2]  f(x)=x*—4x+4ntj, f(2) Gi gibbiPi tKibiU ?

(K) 4 (L) 2
(M) 1 (N) 0
3] x+y=x-ynij, y Gi gbibiPi tKvoil ?
(K) -1 (L) o
(M) 1 (N) 2

dgi-9, MYZ-9g-10g
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2 3
4l XX Gi jiNg iic ibiPi tKibiU ?
X+ 3X
(K) x* (L) x
(M) 1 (N) 0
1-X% . - - ]
5] T x Gi JiNO ifc ibfPi tKvow ?
(K) 1 (L) x
M) @-x) (N) @+x)
6 %{(a +b)2— (a—b)2} Gi gib ibtPi 1KibIU ?
(K) 2(a%+b? (L) a?+b?
(M) 2ab (N) 4ab

71 x+2=3n, ¢ +> Gighkz?
X X

(K) 1 (L) 8
(M) 9 (N) 16
8] p*+ p?+1Gi DreviK ieflwgZ iic wiPi tKibil ?
(K) (p*—p+D(p*+p-1) (L) (p?—p-1(p*+p+1)
(M) (p?+ p+1(p*+p+1) (N) (p*+ p+D(p*-p+D)
9] x*-5x+4GiDrcirKKz?
(K) (x=2),(x-4) (L) (x+1),(x-4)
M) (x+2),(x-2) (N) (x-5)(x-9
10| (x-7)(x—5) Gi gib KZ ?
(K) x*+12x+35 (L) x*+12x-35
(M) x*-12x+35 (N) x*-12x-35
1] 2'9X22.'§_‘11.'11X1'1 Gi gib KZ 2
(K) 1-8 (L) 19
(M) 2 (N) 4
12] h x=2-+/3 ng, Zte x* Gi gib KZ ?
(K) 1 (L) 7-43

M) 243 ) ﬁ
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f(xX)=x*-5x+6 Ges f(x)=0 nij, x =KZ?

(K) 2,3 (L) -51
v -2,3 (N) -5
X +6
X | x2 +6X
-5 | =5x -30

Dctii iPiTi metgl tTdj ibiPi tKibiU ?

15

16]

17]

18]

19]

20|

(K) x*-5x+30 (L) x*+x-30

(M) x*+6x-30 (N) x* —x+30

K th KR x 1™ tb madb KiiZ cii, L tm KR 3x 1"th malb KiiZ cii| GKB mgiq K, L Gi
KZ .Y KIR Kti ?

(K)z,Y (uzéy
M 3.y (N)4.Y

a+b=—c nij, a®+2ab+b* Gi gib ¢ Gi gia'tg cKik Kitj wbiPi tKibiU nie ?

(K) -c? (L) ¢
(M) bc (N) ca
x+y=3,xy=2ntj, x> +y° Gi gb KZ ?
(K) 9 (L) 18
M 19 (N) 27

8x* +27y® Gi Drev K ief=nlZ ifc tKibil ?
(K) (2x—3y)(4x* +6xy+9y?) (L) (2x+3y)(4x> —6xy +9y?)

(M) (2x —3y)(4x* —9y?) (N) (2x +3y)(4x* +9y?)
9x? +16y? Gi mt_ KZ thiM Kitj thiMdj cYeM vk nie ?
(K) 6xy (L) 12xy

(M) 24xy (N) 144xy

X —y =4 nij, thiPi tKvb DiBiU mVK ?

(K) x*—y® —4xy =64 (L) x*—y®-12xy =12

(M) x® —y® —3xy =64 (N) x®—y®—12xy =64
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21|

22|

23]

24|

25|

26|

27|

28|

29

MYZ

hi~ x* —x*+1=0 ng, Zte

1) 2+ L =Kz?
X

(K) 4 (L) 2

M) 1 (N) o
@) (x+%}2 Gi gib KZ 2

(K) 4 (L) 3

(M) 2 (N) 1
(3) X+ 1 =KZ?

X
(K) 3 L) 2
(M) 1 (N) 0

K GKIU KiR p 1"tb Kti Ges L 2p 1 tb Kii| Zviv GKiU KiR Avia Kti Ges KigKi~b ci K
KiRIU Amgi tifL Pij tMj | ewK KIRUK L r 1™ tb tkI K| KiRiU KZ 1™ 1b tKI niqiQf ?
“1bK 8 NEv ciikg Kii 50 Rb tjiK GKIU KiR 12 1"tb KifZ cifi] ““ibK KZ NEv clikg
Kii 60 Rib 16 1"tb H KiRIU KiiZ cite ?
igZv GKIU KiR X v1b KifZ cuti] 1izv tm KR Y rtb KifZ cwti] Zviv GKIT KZ 1"tb
KiRU tk1 KiiZ cvite ?
ebifiRtb hvlqri Rb™ 57000 UiKig GKiU em Fiov Kiv ntjv Ges kZ nijv th, ctZ'K hily
mgib Fiov enb Kite] 5 Rb hillx bv hvlqug gv_wcQ Fiov 3 UKy erx fcj| evim KZRb hil
MiqiQj ?
GKRb guS tmitZi cizKtj p NEiq d iKig. thiZ citi| tmitZi AbKij H c_ thiZ Zii g
NEv JuiM] tmitZi teM 1 thKvi teM KZ ?
GKRb guSi o fetq 15 iKug. thiZ Ges tmLib t_iK idti AmiZ 4 NEv mgq JuiM| fm
fmiZi AbKij hZTtY 5 wKug. hig, TmiZi cizKij ZZqiY 3 Kag. hig] “voi feM I
tmiZi teMibYq Ki|
GKiU tPSev'Pvg “BiU bj msh=3 AQ| c_g bj Gviv tPSev'PuU t, igibtl cY ng Ges 102xq bj
Miv t, igibtU Lwj ng| bj “BIU GKIT Ltj v ij Lwj 1PSevPul KZ1Y cY nte ? (GLith
t>t,)

GKIU b @viv 12 igibfU GKiU tPSev"Pv cY nq| Aci GKiU bj @viv 1 igibtl Zv T 1K 15 1jUri

cib tei Kii t~q] tPSerPul Lwj vKv Ae g “BiU bj GKmi% Ltj > v ng Ges tPSer’Pul 48
igibtU cY nq| tPSev’PuliZ KZ vjUii cub ati ?
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30]
31|

32|

33]

34|

35
36|

37)
38|
39|
40|

41.

42,

69

GKIU Kjg 11 UKig tepag Kitj 10% jvF ng| Kjgli pggj” KZ ?
GKIU LvzZv 36 WKug repq Kivg hZ iZ nigv, 72 UKvg tepg Kity Zvi 3, Y jvf nizy,
Lizwli pagy” KZ ?
K, L I MGi gta’ 260 UWKv Giffc fiM Kti “vI thb K Gi Astki 2 .Y, L Gi Astki 3 .Y
Ges M Gi Astki 4 .Y ci (i mgwb nq|
GKWU “e" x% TNZiZ repuq Kity th gj” cvlgr hig, 3x% Juif riepq Kitj Zvi tPiq 18x
UKy teik cvlgr hug| “eWi pagj” KZ Qj ?
300 UiKvi 4 eQtii mij gbidv 1 400 UiKvi 5 eQtii mij govdv GKIT 148 UKy ntj, kZKiv
gbvdvi nvi KZ ?
4% nvii gbvdg TKvtbv WKvi 2 eQtii gbvdv I Perx ghbvdvi cv_K™ 1 UKy nij, gjab KZ ?
tKvtby Aimj 3 eQfi mij gbvdmn 460 UKy Ges 5 eQfi mij gbvdimn 600 UKy nij, KZKiv
gbvdvi nvi KZ ?
kZKiv ewlK 5 WKv nvi mij gbvdvg KZ WKy 13 eQfi meixgj 985 UKy nie ?
kZKiv ewlK 5 WKv nvi gbidvg KZ UWKv 12 eQti meixgj 1248 UKy nie ?
5% nii gbvdvg 8000 WKvi 3 eQf1i mij ghidv I Pperx gbvdvi cv_K" ibYq Ki|
Igioi Dci g~ msthiRb Ki (VAT) x% | GKRb etz Fwmn P UiKvi 1gio iepq Kitj
ZiK KZ FW1™iZ nfe ? x =15, P = 2300 nij, Fyili crigiy KZ ?

tKviby msL'v 1 H msL'vi , YWZKK 1ecixZ msL'vi mgio 3.

K. msLwUiK x PjiK cKik Kti Dctii Z 1K GKIU mgiKiiYi gia'tg cKik Ki|

L xt% Gi gb 1bYg Ki |

cg¥ Ki x° —%:123

tKvtby migiZi m™m™MY cZ'tKB m™m'msL'vi 100 _Y Pv’v ™ Iqui imxiS ibijb] 1KS 7 Rb
mm" Py by £ g ciZ'iKi Pvvi crigrY clei 1Pig 500 UKy feto tMj |

K. migiZi m™m'msL’y x Ges fgw Pv™vi crigi¥ A nij, Gt i gfa” madK ibYq Ki |

L. migiZi m™m" msL'v 1 tgwU Pv™vi crigyY wbYq Ki |

tgW Pvivi % Ask 5% nifi Ges Aelkd UKy 4% niti 2 eQiti Rb™ mij ghvdig
letbiqM Kiv nijv] tgw gbvdvibYq Ki|



PZ_Aaq
mPK 1 JMui g

(Exponents and Logarithms)

AfbK eo ev AfbK TQW msL'v ev iwkiK mPiKi minvth™ AiZ mniR ijiL cKvk Kiv hig] dij inmie
MYbr I MaYsZK mgm'v mgvasb mnRZi nq| mPiKi gia'tgB msLvi "eAubK ev Ark ifc cKik Kiv
nq| ZB ctZ'K ikYlv_xi mPiKi aviYv I Gi cigM matiK Aib 1Ky Aiek'K |

mPK f_fKB jMwiigi mo] Avi GB jMwi tgi minth™ msL'v ev iwki .Y, fiM I mPK me(iKZ
MYbii KyR mnR nigiQ] eZgvtb K'vjKtjUi I KiGDUi Gi e’envi cPjibi ce chs "eAubK intme
MYbig jMwitgi e‘envi 1Qj GKgil Dcig| Zte GLbI G, tjvi weKi inmie jMwiigi eenvi
. 1'ZcY| G Aavig mPK 1 jMwi~g madiK ve  wiZ At jPhy Kiv nigiQ]

Aa'vg Tkl wkqIv_xiv —

>

YV V V

YV V ¥V VYV V V

gj MPK €L’V KiiZ ciite]
abiZiK cY-misiL’K mPK, kb™ 1 FYviZK cY-misiL’K mPK e"L'v I ciqM KiiZ ciite]
mPiKi 1thqgverj eYov I Zv ctqM Kiti mgm'vi mgvaib KifZ ciite|

nZg gj 1 gj fMsk mPK eL'v KitZ crite Ges nZg gjikK mPK Al cKik KiiZ
ciite]

JMwi~g eV KiiZ ciite]

JMwitgi mTverj caiY | cigM KitZ ciite]

miaviY jMwi g I vfueK jMwi~g e KifZ crite]

msLvi "eAubK ijc €L’ KiiZ ciite|

miaviY jMui gl cYK 1 AskK e'WL'v KitZ ciite]

KyjKEjUtii mnich” miaviY I vfueK jMwi~g ibYq KiiZ ciite]

4-1 mPK (Exponents or Indices) :
Aigiv 16 tkiY1Z mPiKT aviYv fciqiQ Ges mBg tkiYiZ Y1 I futMi mPK wbgg madiK tRibiQ|
mPK 1 ik mseij Z iukiK mPKiq ik ejvnq|
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KR : Lwj N1 ciY Ki :

GKB msL'v ev twki pugK Y mPKiq 1wk ifiE NvZ e mPK
2x2x2 2° 2 3
3x3x3x3 3

axaxa as

bxbxbxbxb >

a thikitbv ev e msLv nij, nmsL'’K a Gi gk .Y, Ar, axaxa x..... < atkK a"
AIKiti TjLvng, thLitb n abiziK cYmsL'v|

axaxasx... <a (nmLKeli a)=a".
GLvib, n— mPKevNiZ
a — fiE

Aeit, lechxZpig a" =axaxax........ xa (nmsL'K et a)
mPK ka abiziK cYmsL'B bg, FYvZ(K cYmsL'v ev abiziK fMisk ev FYvZK fMiskl nizZ cifi
Ar, ffiE a = R (e e msLvi tmU) Ges mPK n < Q (gj" msLvi tmU) Gi Rb™ a”

msAnqZ| Zte wetkl 19T, n e N (rfueK msL'vi tmU) aiv nq| ZQiov Agj™ mPKI niZ
cii| Zte Zv giaigK  tii cWV'miP einfZ efj GLvtb tm maGikK Avt jwPhv Kiv ng b

4-2 mPiKi mlvelj

al, ae R;m,n e N.

mlhl] a"xa"=a"""
m |a" " hLbm>n

= a
M2l —5=1 1 hipnsm
an—m
1btPi QIKi Lwj Ni ciY Ki :
a™ a" m>n n>m
m=5 n=3 m=3, n=5
a=0
amx a" a5><a3:(axaxaxaxa)x(axaxa) a3xa5:
=axaxaxaxaxaxaxa
—a%—3g5+3
" a® a®  axaxa
a" a’ a® axaxaxaxa
1 1
a2 a5—3

,. amxanz am+n
Q" a™ " hLbm>n

Ges —==1 L hibn>m
an—m
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ml 3] (ab)" =a" xb"

JTKii, (5x2)°=(5x2)x(5x2)x(5x2) [a’=axaxa; a=5x2]
=5x2x5x2x5x%x2
=(Bx5x5)x(2x2x2)

=5%x2°
maviYfife, (ab)" =abxabxabx......xab [nmsL'K abGi pugK Y]

=(@xaxax.... xa)x(bxbxbx..... x b)
:anbn
nt 4] (g) ~2 (b=0)
3 3
s (3] 2.8,8. 58058
2 2 2 2 2x2x2 2
) a" a a a a vy @ A
maiYfiie, | = | ==x=x=x........ — [nmsL'K =G1 pugK .Y
1 (bj bxbxbx xb[n b gk Y]

_axaxax ...... xa a

" bxbxbx..... ><b=bn

ml 5] a° =1,(a#0)
an

AgivcB, —=a""=a
an

an

- axaxaxX.... X a
Aenr, — =

[je I ni DFGITLT nmsL'K a Gi Y]

a
a "xa"
AgivcB, a " = (Je I nitK a"@iv Y Kii]
1xa"
B a—n+n B a.0 B 1
o a" a"
Lan=t



MiYZ
A" 1 ao o—n n
gse ? = ? =a =a
ml 7| (am )” =a™
@" ) =a"xa"xa" x.....xa" [n mL'Ka"Gi pugK Y]

= @M MMM N7 msLK mPEK thiMd ]

(am)n g™

< _ 52 2\ (2)°
D uniY 1] gibibYq Ki : (K) = (L) [gj thj
1

?Z

5 -5 5-5 0
o (5)-3) -5 -5
3 3 3 3
5* x8x16 3.2" —4.2"?

DY 2] mij Ki : (K) ————— (L)
2% %125 2" _pn-t

2
mgvavb : (K) 2—3 =5>%=51=

gl

mguarb : (K) >

25 4125 25 52 53x25 5% 25

=5'%2°=5x4=20
3.2n _4_2n—2 _32n _22_2n72 _32[1 _22+n72

2n_2n—1 2n_2n‘2—1 2n_2n.;

_3.2"-2"  (3-1-2" 2.2"
(1_1).2“ 1.2” E.z“

(L)

2 2 2

D niY 3] Ll th, (@)% -(@%)P(@")" " =1
mgvab : (@P)¥"-(@%)"P-(a")P

— ap(q—l’) . aq(f—P) . ar(p—q)’ [ (am)n — amn]

— gPaPr, qar-pq g pr-ar

— g Pa-Prear-pa+pr-qr

=a’=1.
dgi-10, MYZ-9g-10g

1x8x16 _5'x2°x2"' _5'x2°"* 5' 27

54-3 4 975

=2.2=4

73
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KR : Lwy Ni ciY Ki : -
@) 3><3><3><3:3D ii)5 x5°=5 (i) azan=a-

3

(iv) %zl () (-5° =00

4.3 nZg gj

1
§ T K, 52><52 —( Zj
W1
2

1 1
Avevt, 52 ><52 =52 2

-. Lsijz 5

=5

1 1
52 Gi eM (02Zxq NiZ) = 5 Ges 5 Gi eMgj (19Z:q gj) = 52

1
52 K eMgtji Py [ Gi giatg /5 AKiti tjLvng]
111 1\3
Avevi, JTT Kii, 52 x5% x53 =(53J

1 1 1

111 11,1 o1
Alevi, 53x53x53 =5333_53_§5

[52]3 s

1 1
53 Gi Nb (ZZxq NiZ) =5 Ges 5Gi Nbgj (ZZxq gj) =5°

53 1K Nbgtji Py 3/ Gi giatg /5 AKiti tjLvng]
nZg giji tt,

11 1 1

1
atxa xah x....... wan [nmsL'K anGI pugK Y]

Alevi, a"xah xa" x....... xan

- +% MPtK n msL'K L Gi thiM]
=a n



1 1

a" Gi n ZgNiZ =a Ges a Gi nZggj =a"
1 1y 101
A wr, a" Gi nZg NiZ :[a“} =a Ges aGi nZggj (@"=a" =%¥a| a Gi nZg gjiK

Va AWKt tjLing|

3
3 1

D wniY 4] mij Ki : (K) 7472 (L) (16)% +(16)% (M) (102]4

3 1 3.1 5

mgiab : (K) 7472 = 74 2 =74

L a6 +@8)? = - a6y 7 = @) = (2)* = 2.

=

(16)2

e 28 1
(M) [msJ =103 ¢ =102 =+/10.

D iy 5| mij Ki: () (12) 254 (1) (_3)3x[_%]
1 !
mgiab : (K) (12) 2 x3/54 = 1 —x (54)®
(12)2

L 1 E!
x(3¥x2)=—F——x(3)3-2°

1
(2% x3)2 (2%)? -x32

1

= x3-23:—x—: =
2.32 32 93

L 3 x(— %j

- 9993 ]3]

= —27><1
4

1 Loy g g g @
2

L2
4

3 1

5 -5
KR : mij Ki: () 243'222 (ii) (%j x[éj (i) 8¢ - 82
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JIYq :
1. a>0,a=1kiZ a*=a’nij, x=y

2. a>0,b>0,x=20 kiZ a* =b*nij, a=b

D wniY 6] mgvab Ki 4** =32

mgvaib : 4t =32
- (22)X+1=32,ev 22x+2 _ 95
~2x+2=5 [a“=a’nij, x=y]
e 2x=5-2, e 2x=3

3
X ==
2
Abkxjbx 4-1
mij Ki (1 -10) :
3.3 5.8 <7 737
1 2| —— 3| ———— 4 5 271451
| =% | 2 1s | 53 | V7 I )
6] 2at+30 )" 7] (a bbj 8] \/x‘ly.\/y‘lz.\/z‘lx,(x>0,y>0,z>0)
2n+4 —4. 2n+1 3m+1 9m+1
I n+2 . 10' mym-1 - m-1ym+1
27 +2 (2%) 37)
cogY Ki (11-18):
4n 1 2D+1,32P*Q_5P+Q,6P 1
11 =2"+1 12 =—
15 ’ | 072 15 50
n 2 m
aé am a" g Pt gar  grep
13 a_m] (? (? =1 a?  af | gl =1

a i b \be c é a a+b b b+c c\c+a
X X X X
p+q-r q q+r-p X r+p—q
7] J [ j ; _pj )
X
a* bY

18] hi™ a* =h,

mgvavb Ki (19 — 22) :
19] #=8 20| =128 21| (/3)"=@&B)"" 22] 2 +2% =3

=c Ges ¢’ =ang, Zte "Lyl th, xyz=1
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4-4 §MWii~g (Logarithm)

mPKxq iwki gwb tei KitZ jMwi~g e'envi Kiv ng| jMwi~giK mstqfic jM (Log) fjLv ng] eo
eo msL'v ev iwki _Ydj, fiMdj BZw™ log Gi minth” mniR 1bYq Kiv hig|

Aigiv Rub, 2°=8; GB M#YiZK Di=iUtK jiMi giatg tjLv nq log,8=3. Aweii, lecixZpig,
log,8 =3 nij, mPiKi giatg tjLi hite 2°=8; A wr, 2°=8 nij log,8=3 Ges lecirZjig,

log,8=3 ntj 2°=8. GKBfite, 2 :%:% tK JiMi giatg fjLv hig, Iogzéz—&

a*=N,(a>0,a=#1) nij, x=log, N K

N Gi a fiEK jM ejvnq]

JTYig : x abvZK ev FYWZK hiB tnvK by tKb, a* me”vabviZK| ZiB Ta abiz/K msL'viB jiMi gib
AQ hver e] kb™ ev FYWZIK msLvi jiMi ev e gb thB|

KR 1: jiMi gia'tg cKik Ki : KR 2 : dvKv RigMv ciY Ki :
(i) 10° =100 mPiKi gia‘'ig JiMi gaig
0 —

(”) 3—2 :l 10" =1 Ioglol_o

I | e =... log.1=......

(i) 2= A e

(iv) 42 =4 10t =10 log;10=1
el N T = i
....... = log,a=1

JMwitgi mlerj
aim, a>0a#1lb>0b=%1Ges M >0,N >0.
ml 1] (K) log,1=0,(a>0,a 1)
(L) log,a=1(a>0,a=1)
cgwY (K) mPtKi mT niZ Rub, a° =1
- JiMi msAvniZ ciB, log,1=0 (cguyZ)
(L) mPtKi mT nfZ Rub, a* =a
. JiMi msAv niZ ciB, log, a=1 (cguYZ )|
mT 2] log,(MN) =log, M +log, N
cow :am, log,M =x,log, N =vy;

- M=a*N=a’
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GLb, MN =a*-a¥ =a*"’

s log,(MN)=x+y, el log,(MN)=1log, M +log, N[x,y Gi gib eimiq ]
. log,(MN) =log, M +log, N. (cgwYZ)

“0e™-1] log,(MNP.....)=log, M +log, N +log, P +.........

“0e’-2| log,(M +N) =log, M +log, N

mi 3] Ioga% =log,M —log, N

cow :ai, log,M =x,log, N =y;
- M=a*N=a’
X

GLb, M_a._ a*’
N a’

. lo (Mj—x—
- log, i y

Ioga(%j =log, M —log, N (cguYZ)|

ml 4] log,M" =rlog, M.
cog :ai, log,M =x; .M =a*
e (M) =(@")"; ee M"=a"
~ log,M"=rx; el log,M"=rlog, M
o (log,M" =rlog, M.cguYZ)
“0e": (log,M)" =rlog, M
ml 5] log, M =log, M xlog, b, (fFiE ciiezb)
cgy : ai, log,M =x, log,M =y
~a¥=M,b' =M

1 1
~a'=bY, e @) =0’
el b=a’

. log, b
y

el, x=ylog,b, ev log, M =log, M xlog, b (cgwYZ)



AbimxiS : log,b = L , A_eV log, a = L
log,a log, b

cgWy : Aigiv Rub, log, M =log, M xlog, b [T 5]
M =a eimiq ciB, log, a=log,axlog,b
1

1
ey, 1=log,axlog.b; ..log,a=——, A e log.b= caowYZ
gpaxlog, o8 l0g.b _el log, log, (cguYZ)|
e, 1=1log,axlog,b; .. log,a= ! A_evlog,b= ! (cgwyz)|
’ b AT og,b" T *" log, a
D wiY 7] g ibYg Ki : (K) log,,100 (L) Iogsgj (M) Iogﬁ81

mgvab :
(K) log,,100 = log,,10° = 2log,,10[".- log,, M " = rlog,, M]
=2x1[log,a=1]=2
(L) Iog{%} = Iogg(?’%] =log,37%=-2log,3 [ log,M" =rlog, M]
=-2x1[log,a=1]=-2
(M) log ;81=log ;3" =log -{(~/3)’} =log ;(+/3)"
=8log ;3 [-log,M" =rlog, M ]
=8x1,[. logga=1]
=8
D miY 8] (K) 5V5Gi 5 rfiEK jM KZ ?
(L) 400Gi jM 4; rfiE KZ ?
mgiab : (K) 55 Gi 5 rFiEK jM

3

1 3
= log, 5+/5 = log, (5x52) = log, 52

%Iog55,[-: log,M" =rlog, M]

=—x1[.logza=1]

N | W

N | W
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(L) aii, rAiE a
. ckgiZ, log, 400 =4

-~ a*=400

ol at = (20 = {(B)F = (2,5)°

e, at=@25)"

~a=25 [~-a* =b*nij, a=h]
o i =N

D wniY 9] xGi g ibYq Ki :
(K) logiox=—2 (L) log, 324 =4

mgvavb :
(K) log,ox =-2 (L) log, 324 =4
2x=107= = A X" =324=3x3x3x3x2x2
10 =3x22 =3 x(4/2)*
el x:i=0o01 4 4
100 e x'=(3/2)
. x=0-01 x=342.

D wniY 10] cgw Ki th, 3log,, 2+log,, 5= log,, 40

mgvab : eigcy = 3log,, 2+ log,, 5
=log,, 2° +log,, 5,[- log, M =rlog, M]
=log,,8+10g,,5
=1lo0g,,(8x5),[". log,(MN) =log, M +log, N]
=log,, 40
=log,, 2° +log,, 5[ log, M" =rlog, M]
=log,,8+10g,,5
=log,,(8x5),[" log,(MN) =log, M +log, N]
=log,, 40
= Wibcl

V21 + Ioglo8—loglom

log,,1-2

log,, +/27 +log,, 8 — log,, ~/1000
log,,1-2

DY 11] mij Ki : ‘%90

mgvaib :

MYZ
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1

2
3l

4

1 1
_ |0910(33)2 +log,, 2° - log,, (103)2

10g, 22
10 0

3 3
_log,, 3? +log,, 2° - log,,10?
log,,12 —log,,10

glog10 (3+3log,,2-10g,,10
log,, (3% 2°) —log,,10

‘Z(Iogm 3+2log,2-1)

(log,, 3+ 2log,, 2 1) [ 10g,,10=1]
-3
>
Abkxjbr 4.2

gib 1bYq Ki @ (K) log,81 (L) logs35 (M) log, 2

0) Iogs@g.\/g)

x Gi gbibYg Ki : (K) loggx =3 (L) log,25=2

=Ll th,
(K) 5log,, 5-log,, 25 = log,, 125

50
(L) log,, - log,, 2+ 2log,, 5-log,, 3—2log,, 7

(M) 3log,, 2+ 2log,, 3+ log,, 5 = log,, 360
mij Ki :
10 81

K) 7lo —2log—+3log—
(K) iy 9 + 920

(L) Iog7({"/7\/_}log3 3+log, 2

313 3.3 3 3
(M) Ioge a’b —+log, bd3 +log, ad —3log, bc

4.5 msL'vi eAvwa e Ak ijc

mPIKi minith™ Augiv AtbK eo ev AtbK tQWU msL'viK tQU I mnR AvKvii cKik KiiZ cwi| thgb,

AvfJvi MiZ = 300000 1K.ig./tm. = 300000000 igUvi/fm.

= 3x100000000 ig./fm. = 3x10° 1g./fm.

Averi, GKiU nBIWviRb cigYi e'vmia

= 0-0000000037 tm. ig.

dgi-11, MiYZ-9g-10g

(N) log, ;400

1
M) log, — = -2
(M) 09,1

81
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37

=~ fmig.= 37x107*° fm.ig.
10000000000

= 3.7x10x107% tm.ug.= 3-7x107° tm.g. |

mieavi Rb™ AtbK eo ev AtbK tQW msL'K ax10" AvKiti cKik Kiv ng, thLith, 1<a <10 Ges
neZ. tKitbymsLvi a x 10" ifctK ejv ng msL'wUi "eAwbK e Ak ifc|

KiR : 1biPi msLv_1jviK "eAnbK AvKiti cKik Ki :

(K) 15000 (L) 0-000512

4-6 gMwi~g cxiZ

JMwi~g cxiZ "B aitbi :

(K) vFueK jMwi~g (Natural logarithm) :

“Uj0i MYZie™ Rb thicoui (John Napier :1550 —1617) 1614 mij e 1K vfiE ati c_g jMui~g
maliKZ eB cKik Kiib] e GKIU Agj~ msLy, e=2-71828......... | Zvi GB jMwi~giK thiciigb
JMuigev e rfiIEK JMui~g ev vFieK JMwi~gl ejung] log, x tK Inx AKitil tjLvng]

(L) maviY jMui~g (Common Logarithm) :

BsjtUi MuYZie™ tnbii veMm (Henry Briggs:1561-1630) 1624 mij 101K rfiE ati
JMwitgi tuiej (M tUiej ev M mvinY) “Zii Ktib] Zvi GB jMwi~giK 1ieMm jMwi g ev 10 viEK
JMwi~g eve'enwiK jMwi“gl ejvng]

“6e" : jMwiigi rRET DEjL bv uKij iwki (@RMIYZ)q) t91ET e tK Ges msL'vi t91#T 10 tK vfiE
inimie aiv ng| jM miinYiZ vfiE 10 aitZ nq|

4.7 mvavtY gMwi“igi cYK 1 AskK

(K) cYK (Characteristics) :
ani, GKiU msL'y N K "eAubK AiKiti cKik Kti ciB,

N =ax10", thltb N >01<a<10 Ges ne Z|
Dfgctql 10 rfiEtZ jMibiq ciB,

log,, N = log,,(ax10"

.. log,,a+log,,10" = log,, a + nlog,,10

= log,, N =n+log,, a, [' 109,,10 =1]

rfE 10 Dn" tiiL ciB,

logN =n+loga

ntKejing logN Gi cYK]
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WYZ
JIKim: QK1
N N Gi ax10" mPK “kigiKi evtgi cYK
AKui Astki AYmsL'
6237 6.237x103 3 4 4-1=3
623-7 6-237 x102 2 3 3-1=2
62-37 6.237 x10* 1 2 2-1=1
6-237 6-237x10° 0 1 1-1=0
0-6237 6-237x10™ -1 0 0-1=-1
JI Kim: QK 2
N N Gi ax10" mPK “kigiKi eigi cYK
AiKi Astki AYimsL'y
0-6237 6.-237x107! -1 0 -0+ =-1
0-06237 6.237 x102 -2 1 -1+ =-2
0-006237 6.237x10° | ° 2 _(2+1)=-3
QK11 K JY Kui :
C E msL'vi cY Astk hZ_tjv AY: Kte, msL'wUi jMwi~tgi cYK nte tmB A¥imsLvi tPtq 1 Kg
Ges Z nte abiZK|
OK-2 1 K 11 Kii :
C E msLvi cY Ask bv Ktj “kigK 1e” I Gi ctii c_g m_K A%l gitS hZ_tjv 0 (kb")
_IKie, msL'wUT jMwi~tgi cYK nie kib'i msL'vi tPiq 1 feik Ges Zv nie FYWZK|

“0e" 1] cYK abvzZK e FhvziK niZ citi, 1IKS AskK me v abiziK |
~0e” 2| tKitby cYK FoiziK ntj, cYKUi evtg (-0 WPy bv i~ g cYKUi Dcti -0 (evi iPy) v iq tjLy
nq| thgb, cYK —3 tK tjLvnie 3 1™ 1q] Zv by nij AskKmn jiMi madY AskiU FYiZKK eSite|

D wniY 12| wbtP1 msL'v, fjvi jiMi cYKibYq Ki :

(i) 5570 (ii)

45.70

(iii) 0-4305

mgaib : (i) 5570 =5-570x1000 = 5-570x10°

. msLwUi jiMi cYK 3.

Ab*fite, 5570 msL'wUiZ At¥ai msL'v 4 W]
oo msL'wUi JiMi cYK=4-1=3
s msLwUi jiMi cYK 3.

(iv) 0-000435
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(i) 45-70=4-570x10"
- msLwUi cYK 1.
Ab fite, msLwUi ~kigiKi evtg, A_ir cY Astk 21U A% AiQ|
SomsLwUl giMi cYK =2-1=1
- 45-70 msL'wUi JiMi cYK 1

(iii) 0-4305=4-305x10""
- msLwUi cYK -1
Abfite, msLwUi “kigK ve>~ i AidM, A_ir cY Astk tKitby mi_K AY: thB, ev kbiU A% AiQ]
somsLwUi YK =0-1=-1=1
Abfite, 0-4305 msLvi “kigK 1> 1 Gi cieZx 1g mi_K A% 4 Gi gitS tKitbv 0 (kb") thB,
A _ir kbl 0 AQ}

somsLwli eYK = —(0+1) =-1=1
<. 0-4305 msL'wUi JiMi cYK 1
(iv) 0-000435=4-35x10""
- msL'wUi jiMi cYK —4 e 4
Abfite, msLwUi “kigK i~ 1 Gi cieZx 1g mi_K A% 4 Gi gitS 31U 0 ( kb™) AdQ]
somsLwUi JiMi cYK =—-B+1) =—-4=4
. 0-000435 Gi jiMi cYK 4
(L) AskK (Mantissa) :
Kty msL'vi mvaviY jiMi AskK 1 Atcqlv tQU GKIU AFYvZK msL'v] GIU gjZ: Agj~ msL'v| Zie
GKiU 1hi~6 “kigK b ch§ AskiKi gib tei Kivng]
tKutbv msL'vi JiMi AskK M ZwjKv T 1K fei Kiv hig] Avevi Zv K'vjKEjUtii mnh’l fei Kiy
hig| Avgivigzig cxiziz, A _w KvgKijutin minth” msLvi jiMi AskK feil Kitey]
KygKEjUtii mnih™ msL'vi maviY jMibYq :
D wniY 13| log2717 Gi cYK 1 AskK ibYq Ki :
mgvavb @ K'vjKEjUT e’enit Kii :
AC log 2717 = | 3-43408
. log2717 Gi cYK 3 Ges AskK - 43408
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DY wniY 14] log 43-517 Gi cYK I AskK fei Ki|
mgvavb : K'vjKijul e’envi Kii :
AC log 43.517 = | 1-63866
. log43-517 Gi cYK 1 Ges AskK - 63866

D wniY 15] 0-00836 Gi jiMi cYK I AskK KZ ?
mgvarb : K'vjKijui eenvi Kii :

AC log 0-00836 = | —3-92221=3-92221
. log0-00836 Gi CYK —3 er 3 Ges AskK -92221
D wniY 16] log, 10 1bYq Ki :
1
log,, e

mgvawb : log, 10 =

1
" log,, 2-71828  0.43429

=2.30259 (cig)|

[K'VKEjUT e'eni Kti]

IeKT : KvgKigUi e'envi Kil :
AC In 10 = 2.30259 (cig)

KIR : K'vjKijUi eenvi Kii ibgijiLZ msL'v, tjvi 10 vFIEK I e rREK jMibYq Ki :
(i) 2550 (i) 52-143  (iii) 0-4145  (iv) 0-0742

Abkxjbx 4-3
1] tKbkiz a’=17?
K.a=0 L.a=#0 M.a>0 N.a=l
2] 3/5-3/5 Gi gib ibiPi tKibiU ?

K. %5 L @5) M (/5) N. /25
3] mVKtKib kiZ fog, a=17?

K.a>0 L.a=1 Ma>0a=1 N azx0a>1
4] log, 4=2 nij, x Gi gb KZ?

K. 2 L.+£2 M. 4 N. 10

5] GKiUmsL'vK ax10" At tjLvi Rb" kZ tKibiU ?
K.l<a<10 L.1<a<10 M. 1<a<10 N.1<a<10
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6] P Z " iy JYKi:
i. log,(m)" = plog,m
ii. 2*=16 Ges log,16 =4 mgi_K
ii. log,(m+n)=log,m+log,n
Ictii tKib Z_", fjvmVK ?

Koi b L.ii 1 iii M0 1 N. i, i 1 i
7] 0-0035 Gi maviY jiMi cYK KZ ?
K. 3 L.1 M. 2 N. 3

8] 0-0225 msL'wU vetePbv Kti wbiPi ck_tjvi DEi “vI :
(1) msL'wUi @" AvKvi 1hiPi tKvoiU ?
K. (2-5) L. (-015) M. (1-5)° N. (-15)?
(2) msL'wUi "eAwbK AiKvi 1biPi TKibiU ?
K. 225x10™* L. 22-5x10°° M. 2-25x107° N. -225x10™"
(3) msL'wUi mvaviY jiMi cYK KZ ?
K. 2 L. 1 M. 0 N. 2
9] “eAubK iftc cKik Ki :

(K) 6530 (L) 60-831 (M) 0-000245 (N) 37500000 (0) 0-00000014
10] mvaviY “kigK iffc cKik Ki :

(K) 10° (L) 10° (M) 2-53x10* (N) 9-813x10° (0) 3-12x10°°
11] wbiPi msL'v fyvi miaviY JiMi cYK tei Ki (KvjKigUi e'envi by Kii) :

(K) 4820 (L) 72-245 (M) 1-734 (N) 0-045 (0) 0-000036
12] KygKijui e'envi Kt ibtP1 msL'v_ fjvi maviY JiMi cYK I AskK ibYq Ki :

(K) 27 (L) 63-147 (M) 1-405 (N) 0-0456 (0) 0-000673
13] .Ydiji/fmdiji maviY M (Amb cP “kigK b chS) ibYq Ki :

(K) 5-34x8-7 (L) 0-79x0-56 (M) 22-2642+3-42 (N) 0-19926+32-4
14] hr log2 =0-30103,log3 =0-47712 Ges log7 =0-84510 nq, Zte IbiPi ik 1jvi gib

IbYq Ki :

(K) log 9 (L) log 28 (M) log 42
15] 1" 1gr AQ, x =1000 Ges y =0-0625

K. x tK a"b" AKiti cKik Ki, thLitb a 1 b tgSijK msL'v|
L. x 1y Gi _YdjiK "eAubK AKiti cKik Ki|
M. xy Gi maviY jiMi cYK I AskK ibYq Ki|
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cAg Aa'ig
GK PjKieiko mgiKiY

(Equations in One Variable)

Awgiv ctei tkiYiZ PJK 1 mgiKiY Kr Zv tRtbiQ Ges Gi™1 e'envi 1kiLiQ] GK PjKierkd mij
moKitYi mgvab 1kiLiQ Ges e erfiIEK mgmvi mij mgrKiY Mvb Kii Zv mgiavb Kiv madiK mg'K
Aib Jvf KiiQ] G Aa'tq GK PjKierkd GKNiZ 1 W0NviZ mgiKiY Ges AtF™ magiK AvtjiPby Ki
ntqtQ Ges eV erfiIEK mgm™i mgvartb G1™i e"envi 1™ Lithy niqiQ]

Aavg Tk ik qTv_xiv —

PjIKi aiiYv eV KifZ crite]

mgKiY I AtFETi oK' el KiiZ ciite]

GKNiZ mgiKitYi mgvawb KifZ citel]

ei erfiEK mgmvi GKNviZ mgxKiY MVb Kti mgvaib KitZ ciite]
IPNiZ mgxKi1Yi mgvavb KifZ ciite I mgvaib tmU ibYq KifZ ciite]
> el erfiEK mgmvi wNiZ mgxKiY MVb Kti mgvab KitZ cite]

51 PjK

Agiv Rib, x+3=5 GKiU mgiKiY| GiU mgvaib KitZ ntj Awgiv AAiZ ik x Gi gib fei Kii|
GLitb AAIZ ik x GKIU PjK| Avevi, x+a=5 mgiKiYil mgiab KitZ ntj, Agiv x Gi gib
ibYq Kii, a Gi gib bg] GLitb x tK PJK I a tK a‘eK inimte aiv nq| Gifl{T x Gi gb a Gi
giatg clqi hife] Zte a Gi gib ibYq KitZ nij, Agiviglier a=5-x; A_ir a Gi gib x Gi
giatg cvlqr hife] GLitb a PJK 1 x a‘eK inimie ieteiPZ] Zte retkl tKitbv wbi kbv bv _iKij
cPiyZ inZ Abhigx x tK PJK intmie aiv nq] maviYZ BstilR eYgujvi tQW nitZi tkili v iKi
AT x,y,z TKPjKinimie Ges c_g 1" iKi Afli a,b,c tK a'eK inimie e'envi Kiv nqg|

th mgiKitY GKIU g/ AAIZ ink K, ZitK GK PjKierkd mgikiY ev mij mgikiY ejv ng| thgb,
x+3=5 mgiKitY x GKiU gvT PJK, ZvB GiU mi j mgiKiY ev GK PjKieikd mgiKiY|

Augiv TmU madtK Rub] him GKIU tmU S ={x:xeR,1<x<10} nq, Zte x-Gi gib 1 t 1K 10
chS thiKitbv er e msL'v niZ citi] GLitb x GKWU PjK]| KiRB Augiv ejiZ cui th, hLb tKthv
ATl c2ZiK tKithv tmiUT Deivtb tevSig ZLb ZiK PjK etj|

mgrKiY s NvZ: tKitby mgiKifY PyiKi mierP NiZtK mgiKiYili NiZ efj | x +1=5, 2x—1=x+5,
y+7=2y-3mgKiY_ijui ciZ’Kili NiZ 1; G_1jv GK PjKietkd GKNiZ mgiKiY|

YV V. V V VY
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Agii, x> +5x+6=0, y?—y=12, 4x*—2x=3-6x mgKiY_ ijii ciZ’KUi NiZ 2; G_tji GK
PjKietk6 INiZ mgrKiY| 2x° — x% —4x + 4 = 0 mgrKiYil GK PjKieikd iTNiZ mgiKi Y|

5.2 mgKiY 1 AL

mgxKiY : mgxKitY mgvb iPtyi “Bciql “BiU edc™x K, A _ev GKciql (cabZ Wibciq) kb™ 1KizZ
ciii| "B ciqi elc™xi PjiKi miev'P NiZ mgib bvl niZ citi| mgKiY mgvab Kii PjiKi mierP
NiiZi mgib msL'K gvb cvlqr hife] GB gib ev gvb, $jviK ejv ng mgiKiYiUi gj | GB gj ev gj . ijv
Giv mgKivil mx nte] GKwaK gtji 191{T G,ijyv mgib er Amgb niZ citi] thgb,
X2 —5x+6=0 mgKiViUi gj 23] Aweri, (x—3)?>=0 mgKitY x Gi gib 3 ntjl Gi gj
33|

AIf™ : mgib wPiyi “Bciq mgib NiZietkd “BiU elic™x K| PjiKi miev'P NiZi msLvi tPigl
AiaK msL'K gitbi Rb™ AfF U imx nte| mgvb wPiyi Dfq ciqi gia” tKvtby 1 tbB eijB Atf™|
thgh, (x+1)>—(x—1)%=4x GKIU Atf™; GIU x Gi mKj gtbi Rb™mmx nte] 28 GB mgiKiYil
GKIU AfF™| ctZ'K elRMiYZig mT GKiU AfF™| thgb, (a+b)?>= a®+2ab+b?, (a—b)’=
a’-2ab+b? a*-b’=(a+b)(a-b), (a+h)’=a’+3a’b+3ab*+b* BZw Aif|

mKj mgiKiY Aif™ bg| Afff™ mgb (=) IPiyi ciieiZ '=' WPy e'elZ nq| Zie mKj Aif'B
mgiKiY etj AT T TTET maiYZ mgvo 1Py e"envi Kiv ng|
moxKiY 1 AtfFi™i v K" ibiP 1~ Iqu nijv:
mgiKiY A

1] mgwb iPiyl "B ctl "BiU elic™x _KiZ citi (1] B ciY "BU elic x _viK]

A _eiGK ciq kb" WKiZ citi]
2| Dfq ciTi elc’ri gilv Amgib niZ citi|  [2] Dfq ciY e i gifimgib K|
3] PJiKi GK er GKwaK gitbi Rb™ mgzZwU |3] PjiKi gj tmiUi mKj gibi Rb” mariYZ

mZ" nq| R mgZwU mZ" nq|

4] PyiKi gvibi msL'v mewaK gvlvi mgib niZ (4] PjiKi AmsL” gvibi Rb™ mgZuU mZ'|
ci|

5] mKj mgiKiY mT bq| 5] mKj eRMYZiq mTB At |

KR : 1] wbiPi mgKiY, tjvi tKvoiUi NiZz KZ I gj KaiU ?
. .2y y-1 3y
3x+1=5 e R Al
(i) 3x+ (i) 5 3 5
2| vZbw AL tjL
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5-3 GKNiZ mgiKitYi mgvawb

morKiY movatbi t911T KigKiU ibqg ctgM KifZ ng| GB ibqg, fjv Rvov WKij mgiKitYi mgvaib
1IbYq mnRZi nq| tbqg, fjv nijv:

1] mgKitYi Dfqct] GKB msLv ev vk thiM Kitj c9dg mgib K]

2] mgKiiYi DFgcl t_fK GKB msL'v ev ik ietqM Kitj c10q mgib K|

3] mgKitYi DFqcTiK GKB msLv ev ivik @viv .Y Kitj c10q mgib K]

4]  mgiKitYi DFqcTiK Akb™ GKB msL'v ev iwk @viv fiM Kitj c9dg mgib _wiK]

Dctii ag, 1juK eXRMIYZxg ki gia'tg cKik Kiv hig :

hi~ x=a Ges c=0 nq Zinij,

(i) x+c=a+c (i) x—c=a—c (i) xc=ac (iv) %:%

GQov hi” a,b I ¢ wZbU iwk nq Zte, a=b+c nij, a—b=c nie Ges a+c=b nij,
a=b-c nie|

GB ibqgiU cIvSi tera inimfe ciilPZ Ges GB iera ctqiM Kti ierfb mgKiY mgvarb Kiv ng|

tKtby mgiKitYi ¢, gy sk AvKvii _Kij, Je, fjviZ PjiKi NiZ 1 Ges ni ijv a'eK nij,

tm_1jv GKNviZ mgiKi Y|
D iy 1| mgab Ki : X -4 _X_2
7 5 5 7
mgvaib x 4_x 2 el, Sx_x_ 4.2 [cTVSi Kti]
7 5 5 7 7 5 5 7
25x—7x 28-10 18x 18
eV, = ev’ - =
35 35 35 35
ey, 18x =18
el x=1
somgiab x =1.

GLb, Augiv Ggb mgKitYi mguatb Kiter hv i0NvZ mgiKitYi AKii K] G mKj mgKiY
mi JxKitYi ga'tg mgZj mgiKitY ifciSi Kilt ax=b AKiii GKNZ mgiKitY ciiYZ Kiv ng|
Avert, nf1 PJK vKEj 1 mixKiY Kii GKNvZ mgiKifY 1jcvSi Kivng|

D niY 2| mgiab Ki @ (y-D(y+2)=(y+4)(y-2)

mgvaib : (y —D(y +2) = (y +4)(y-2)

e, yYP—y+2y-2=y*+4y—2y-8

e, y-2=2y-38
el, y—2y=-8+2[cTSi Kii]
el, —y=-—6
el, y=6
s.mgab y=6

dgv-12, MiYZ-9g-10g
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D wniY 3] mgvawb Ki I mgvavb tmU fjL :

6x+1 2x-4 _ 2x-1

15
. bx+1 2x—-4 2x-1
mgvaib : - =
15 7x-1 5
6l 6x+1_2x—1=2x—4 CT&Si Kti]
15 5 7x-1
el 6Xx+1-6x+3 2x-4 vi_Zx—4
’ 15 7x-1 15 7x-1
el, 15(2x —4) = 4(7x-1) [Ai0,Yb Kii]

el, 30x—-60=28x-4

e/, 30x—28x=60-4 [cSi Kii]
ey, 2x=56, el, x=28
. mgiab x =28
Ges mgvawb tmU S ={28}
1 1

D wniY 4] mgvawb Ki :

7x-1 5

1

T 1 1 1
mgavb : + = +
X—-3 Xx-4 x-2 x-5

X—4+Xx-3 X-5+Xx-2

ev

2X—7

+ = +
X—3 x-4 x-2 x-5

2X—7

" (x=3)(x=4) (x—2)(x-5)

"W _7x+12 X2 —7x+10

“B ctvli fMisk “BiUi gib mgib| Averi, "B ciTli je mgib, IKS ni Amgib| Gif{T GKgil jiei

gb kb" nijB "B c mgib nie|

2X—=7=0 ey, 2x=7 ey, x:g

T X=—
2

D wniY 5] mgvawb tmU wbYq Ki @ v/2x—-3+5=2

mgvawb : 2x-3+5=2
el, v2x-3=2-5  [cTSi Kii]

o, (/2x—3) = (3F [DFGCTK el Kii]

ey, 2x—-3=9

el, 2x =12

el, Xx=6

C E mgiKitY eMgtji WPy WKii KiitY Tix
cixflv ctqiRb|

IleKT 1hqg :

\2x-3+5=2

el, y2x—3=2-5

el, V2x-3=-3

tKithv ev e ki eMgj FYvZKK niZ citi by
. mgKiYiUi tKviby mgvavb 1hB|
somgabtml: S={} e, o
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C E mgiKiYiUtZ x=6 eimiq ciB,
\/m+5=2 ey, \/§+5:2
ey, 3+5=2

ey, 8=2, hv Amae|

. mgiKiYiUT tKviby mgvavb 1hB|
somguabtmU: S={} e,

KIR:1] (/5+1) x+4=445 ntj, "Ll th, x=6-25
2| mgvab Ki I mgvawb tmU 1jL : +/4x-3+5=2

5-4 GKNvZ mgiKitYi e‘envi

e/ e Rieth verfb aitbi mgmvi mgiab KifZ ng| GB mgm’ mgiavtbi AiaKisk 19118 MaYiZK
Ab, “11Zv I hi@i ctqRb ng| e e 1T MaYizK Aib I ~91Zvi ctguiM GKiCiK thgb mgm'vi mo
mgvaib ng, Ab K tZgib cvZ'inK Rietb MiYIZ1 gia’tg mgmvi mgvavb cvlqv hig reavg, tkg[v_xiv
MiY:Zi ciZ AKO ng] GLvib ciZ'inK Rietbi verfb mgmiK mgKifYi gvatg cKik Kii Zvi
mgvavb Kiv nie|

eierfiIEK mgm'v mgvartb AAiZ msLv 1bYiqi Rb™ Gi ciietZ PJK ati ibtq mgm'iq ¢ E kzZibmiti
mgiKiY MVb Kiv ng| Zvici mgiKiYiU mgiavb KitjB PjKiUi gib, A_wr AAZ msL'wU cilqr hig|

D wniY 6] B Avaerké tKithy msLvi GKK ~voig A¥aU “KK voig A% Atcqlv 2 feik| Avgq b
ielbgq Kitj th msL'y cvlqr hvte Zv ¢ E msLvi w0, Y Atclv 6 Kg nte] msL'wlU 1bYq Ki |
mgvavb : gib Kuii, kK vbig A¥aU x; AZGe, GKK bxg A%iU nie x+2.

comsLwl 10x+(x+2) ey, 11x+2.

AYfiq Wb ieibgq Kitj crieiZZ msL'wU nte 10(x +2) + x €y, 11x+20

ckgizZ, 11x+20=2@11x+2)-6

el, 11x+20=22x+4-6

el, 22x-11x=20+6-4 [cTSi Kti]

ey, 11x =22

el, x=2

omsLwl 11x+2=11x2+2=24

s CTEmsL'wU 24.
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D niY 7| GKIU tkiYi ciZietA 4 Rb Kii Qi emitj 31U teA Luj K| Avevi, ciztetA 3 Rb
Kti QiT emitj 6 Rb QVIK “wotq KiZ nq| H tkiYi QT msL'vKZ ?
mgvaib : gtb Kui, tkaYili Qi msL'v x.

thinZ ciztetA 4 Rb Kii emitj 31U teA Luj K, tminZ H tkiYi tetAi msL' =§+3

Aveii, thinZ ciztetA 3 Rb Kifi emij 6 RbiK “woiq vKiZ ng, tminZ H tkiYi tetAi msLy

X—6
T3
thinZ tetAi msL'y GKB _Kte,
mZivs, X+3 = x-6 el, x+12 _x-6
4 3 4 3
el, 4x—24=3x+36, €V, 4x—-3x=36+24
el, x=60

- H tkiYi QT msL'v 60.

D wniY 8| Kiei mine Zvi 56000 UKvi 1KQ UKy ewlK 12% ghvdig I enK UKy ewlK 10%
ghvdvg vetbiqM Kitjb] GK eQi ci 1Zib tgW 6400 WKy gbvdv tctjb] 1Zib 12% gbidvgq KZ
UKy ierbiquiM KiiiQb 2

mgvawb : gtb Kui, Kiei mine 12% gbvdvg x UiKv ielbigiM KiifQb]
. 12ib 10% ghvdvg verbiqM KiiiQb (56000 x) UKi|

GLb, x WKt 1 eQfii ghvdv Xx£ UKy, ey, 12x UiKv]
100 100

Avevi, (56000-x) WKvi 1 eQfit ghvdy (56000—X)x% UKy, ey, % UKy

12x .\ 10(56000 — x)
100 100

el, 12x + 560000 —10x = 640000

el, 2x = 640000 — 560000

ey, 2x =80000

el, x =40000

.. Kiei mine 12% ghvdig 40000 UKy iertbiqiM KiiiQb]|
KiR : mgxKiY MVb Kti mgvaib Ki :

ckgiz, = 6400

1] g fMiskiUi je I niii mi_ tKvb GKB msL'v thiM Kiitj FMiskiU g nie ?



MiYZ 93

2| "BiU pugK vFweK msL'vi efMi AST 151 nij, msL'v "Bl 1bYq Ki |
3] 120 W GK WKvi g™v I "B WKvi g vg fgw 180 UKy nij, tKvb cKviti g vi msL'v KqU ?

Abkijbx 5-1
mgvab Ki (1-10) :
1] 3(5x—3)=2(x+2) 2|%—%y:a2—b2 3] (2+1)(z2-2) = (z-4)(2+2)
4IQ+§=3—E 5|4+9:2561+1:1+1
3 5 5 3 2x+1 3x+2 5x+4 X+1 x+4 Xx+2 Xx+3
7l a_ b _ a+b 8] x—a+x—b+x—3a—3b:0 9 >2<—a2: g—bz
Xx—a x-b x-a-Db b a a+b a“—-b® b°-a
10] (3++/3)2+2=5+33.
mgvavb tmU wbYq Ki (11-20) :
1] 2x(x+3)=2x* +12 12| 2x++2=3x-4-3J2 13| Xra_X+a
X-b X+¢c
14] z—2=2_ 1 15] l+ 1 _ 2 16] m N n __m+n
z-1 z-1 X x+1 x-1 m—-X N—-X m+n-Xx
17] 1 N 1 _ 1 N 1 18] 2t—6+15—2t=4t—15
X+2 X+5 x+4 x+3 9 12 -5t 18
2 2 2 2 2 2
19] X+2b°+c +x+20 +a +x+2a +b 0
a+b b+c c+a

mgxK1Y MVb Kii mgvab Ki (21-30) :
20| GKwU msL'v Aci GKiU msL™vi % UY] msLv "BiUT mgio 98 nij, msL'v BiU 1bYq Ki |
21] GKW cKZ fMistki je I niii ASi 1 ; jet 1K 2 wefgM I ntii mi_ 2 thM Kiij th

sk cvlqv hite Zv % Gi mgvb| FMiskiU 1bYq K1

22| "B AYierkd GKiU msL'vi AYi@iqi mgid 9 ; A% “BIU b 1elbgq Kitj th msL'v cvlqy hite Zy
c EmsLvntZ 45 Kg nie| msL'wl KZ ?

23] "B AVierkd GKiU msLvi “KK vbxg A% GKK vbig At%d w9, Y] tLvl th, msL'wU Avgiqi
mgioi miZ, Y|

24]  GKRDb " e’emiqr 5600 WK retbiqiM Kii GK eQi ci 1KQ UKvi Dci 5% Ges Aelko

UWKvi Dci 4% JvF Kitjb] 1zib KZ WKvi Dei 5% jvF Kitjb ?
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25| GKIU 1A hilx msL'v 47; gi_wcQ tKietbi Fov tWiKi Fvovi 1, Y] tWiKi fiov gi_ncQ 30
UiKv Ges tgw Fior cuB 1680 UKy nij, tKietbi hilx msL'v KZ 2

26] 120 W ciPk cqmii gv I cAk camii g vg fgl 35 UKy nij, tKib cKitii g vi msLv
Kaiu ?

27| GKiU Mo NEig 60 1K.ig. tetM 1KQ c_ Ges NEIg 40 1K.ig. fetM Aeikd ¢ AiZpg Kitji
Mol tgil 5 NEq 240 1Kig. ¢_ AiZpg Kitj, NEvg 60 1K.ig. TetM KZ™ i iMiqiQ ?

5-5 GK PjKieikd 1NvZ mgxKiY
ax’ +bx+c=0 [thLib, a,b,c a'eK Ges a=0] AKiii mgKiYiK GK PjKielkd igNiZ
morKiY ejvng| WNiZ mgiKitYi evge T GKiU gwTK edc x| mgiKitYi Wibcl kb™ aiv ng|

12 eM tmag. 191 1djreiké GKIU AgzKvitqiili "N x tmag. 1 ¢ (x-12) tm.g.|

- AgZKi (T 191Tdj = x(x—1) eM tm.ig.

ckgiZ, x(x-1)=12, el x> —x-12=0

mgiKiYiUiZ GKIU PJK x Ges x Gi mievP NvZ 2 |

Gifc mgiKiY nigvdNiZ mgrKiY|

th mgiKitY PJiKi mieP NiZ 2, ZiK i0NiZ mgiKiY etj |
Aigiv Adg tkiYiZ x* + px+q Ges ax*+bx+c AKiETi GK PjKielké @NiZ iuki Dreyv iK
ietklY KiilQ] GLib Avgiv x*+ px+q=0 Ges ax’+bx+c=0 AKdii WNiZ mgKiiYi
eigcTiK Drev 1K ietk Y Kii PjiKi gib ibYigi gia'tg Gijc mgiKiY mgvawb Kiter|

(x-1) tm.ig.

12 eM fm.g.

X m.ig.

Drev™ 1K ietklY cxiZiZ ev e msLvi GKWU | iZcY ag ciqM Kiv ng| agw ibgifc :
hi™ “BiU twki ,Ydj kb" ng, Zte twk@iqi thiKvtbwU A_ev Dfq iwk kb nte] A_ur, "BiU ivk a
I b Gi _ Ydj ab=0nij,a=0¢e, b=0,A era=0 Ges b=0 nie|

D niY 9] mgvawb Ki @ (x+2)(x-3)=0

mgvawb : (x+2)(x-3) =0

~ x+2=0,A el x-3=0

Xx+2=0nij, x=-2

Aweii, x-3=0 nij, x=3

-.mgiab x=-2 A el 3

D wniY 10] mgiab tmU ibYq Ki : y? =+/3y

mgiab : y2 =+/3y
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el, y>—+/3y =0 [cYSi Kti WibcT Kb Kiv nigiQ]
el, y(y-+3)=0

5 y=0,A el y—+/3=0

Aweli, y—+/3=0 nij, y=+/3

. mgyavb tmU {0,~/3}

D wniY 11] mgvavb Ki I mgvab fmU fjL : x—4:x—_4
X

mgvavb : x—4=x—;4
el, X(x—4)=x-4 [Avo, Yb Kti]
el, x(x—4)—-(x—4)=0 [cTS1 Kti]
e, (x—-4)(x-1)=0
~ x-4=0, A evx-1=0
Xx—4=0nij, x=4
Aleii, x—-1=0 nij, x=1
comgab x=1A el 4
Ges mgvaib tmU {1, 4}

2
D wniY 12] mgavb Ki : (x+a) —5(X+aj+6=0

X—a X—a
2
mmmb:(iii)—s(fiij+6=0 .......... @
X—a X—a
. X+a
a, =y
X—a

o () niZcB, y*-5y+6=0

el, y’—2y-3y+6=0

e, y(y-2)-3(y-2)=0

e, (y-2)(y-3)=0
y-2=0 nij, y=2

Aely-3=0nij, y=3

GLb, y =2 nij,

X+a 2

== [y Gi g emiq]
x—a 1

95
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, Xratx-a 2+1

, [fhiRb-1etqiRb Kii]
X+a—-xXx+a 2-1

2x 3

e, —=—

2a 1

e, x=3a
. . X+a 3
Awevi, y=3 nij, =—
x—a 1

x+a+x—a _ 3+1 [fhiRb-1etquRb K]
X+a—-x+a 3-1

2x 4
ey, —=—
2a 2
X 2
ey, —=—
a 1

ey, x=2a

€Y,

. mgialb x=2a A_ey, 3a

KR :

1] x* -1=0 mgKiYiUiK ax® +bx+c =0 mgKitYi mi_Zjbv Kii a,b,c Gi gib tjL]|
2] (x-1)%=0 mgKiYili NiZ KZ ? Gi gj KaiU 1 K Kx ?

56 1IONZ mgxKitYi e'envi

Aigit™i “bir”b Rietbi AtbK mgm'v mij mgxKiY I @NvZ mgiKitY ijciSi Kii mniR mgiab Kiv
hiq] GLitb, e erfiEK mgmq ¢ E KZ 1 1K 10NiZ mgrKiY MVvb Kii mgvarb Kivi tKSkj 17 Lvtby

nijv|

D wniY 13| GKiU cKZ fMstki ni, je Afctlv 4 teik] fiskiU eM Kitj th fisk cilqr hite

Zii ni, je Aicqlv 40 feik nie| fMiskiU ibYq Ki|

mgvaib : aii, skl X
X+4

2 2 2
vaskaieM:( Xj= X == X
X+4 (x+4)° x“+8x+16

GLuh, je = x* Gesni = x* +8x +16.
ckgiZ, x*+8x+16=x"+40
e, 8x+16 =40
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ey, 8x=40-16
ey, 8x =24
ey, x=3
. X+4=3+4=7
X 3 3

" x+4 314 7
- FMvskiU 3
=

D wniY 14] 50 1igWi ""N" Ges 40 igUii ¢ 1eilkd GKIU AigZiKvi ewtbi rFZtil Pvin™iK mgib
Plov GKiU i v AQ| iv v ent™ eitbi t91TdJ 1200 eMigWi nj, iv wU KZ wgUi Plov?
mgvavb : gib Kui, iv wl x igWi Plov]

IV vert” ewbili TN (50 — 2x) igUii Ges ¢ (40— 2x) igUri |
I ved eMbiVi t1Tdj = (50— 2x) x (40 —2x) eMigUii |
ckgiZ, (50-2x) (40 —2x) =1200

ey, 2000 —80x —100x + 4x% =1200

eV, 4x* —180x+800=0 501g.
e, x2—45x+200=0 [4 1"tq M Kii]

el, x> —5x—40x+200=0

, X(x=5)—40(x-5)=0

, (Xx=5)(x-40)=0

. x-5=0, A ev x-40=0

x-5=0 ntj, x=5

X—40=0 nij, x=40

IKS iv wUi Plov embiVi ¢ 40 wgWi T iK1 Kg nie|

~ x#40; .. x=5

401g.

x |ig.

e

—

e

—

. il 5 gl Ploy|
D wniY 15] kunK 240 UKug KZK_ 1jv Kjg iKbj| tm hi™ H UWKig GKiU Kjg feik fcizy Zie
ciZil Kjigi “vg Mio 1 WKy Kg coizZi| tm KZ_ {jvKjg iKbj ?

mgvavb : gib Kui, kunK 240 UKig tgwW xiU Kjg iKihiQj | GiZ cizil Kjigi “vg cto Zixo

UKv] tm i~ 240 UKig (x+1) U Kjg fcizy Zte izl Kjigi “vg cotzy % UiKy|
+

dgi-13, MiYZ-9g-10g
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ckgtZ, 240 :@_L o, 240 _ 240 - x
X+1 X X+1 X

, 240x = (x +1)(240-x)  [Avo, Yb Kii]
el, 240x = 240X + 240 —x* —x
el, x*+x-240=0 [cT'Si Kii]
el, x°+16x-15x-240=0
, X(x+16)-15(x+16) =0
, (x+16)(x—-15)=0
SoX+16=0, A ev x-15=0
Xx+16=0 nij, x=-16
x—-15=0 nij, x=15
IKS Kjigi msL'v x FYWZKK niZ citi bl
. X#-16; .. x=15
. kunK 15W Kjg 1KtbiQj |

€

—

e

—=

€

—=

KR : mgKiY MVb Kii mgvavb Ki :

1] GKW vFueK msLvi etMi mi_ H msL'wU thM Kitj thMdj WK ciezx vFueK msL'vi
bqg, 1Yi mgib nfe] msL'wU KZ ?

2] 10 tmig. emiatielkd GKIU etEi tKo™ ntZ GKiU R Gi Dci AWZ jioi “N eEli Aa-
RV Afcqlv 2 tm.g. Kg| AbgwbK 1PT A%b Kii RwUi “N"1bYq Ki |

D niY 16] GKiU re™"vjiqi beg tkiYi GKiU cixflig x Rb QiTi MiYiZ i tgw bri 1950; GKB
cixflig Ab” GKRb bzb QitTi MiYiZ iR bai 34 thiM Kivg ciR batii Mo 1 Kig tMj |

K. c_Kfite x Rb QiiTi Ges bZb Qimn mKiji ciR batii Mo x Gi giatg tjL]|

L. ¢ E kzZwbmiti mgrKiY Mvb Kii 1Lyl th, x* +35x-1950 =0

M. x Gi gib tei Kii “BiYI{T batii Mo KZ ZiibYq Ki

mgiab : K. x Rb QdTi ci batii Mo = @
bzb QiTi baimn (x+1) Rb QiTi o batii Mo 1950+34 1984
x+1 X+1
L. ckgiz, @=%+1
X X+1

o, 190 1984 1 cqusi kti)
X X+1
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1950x+1950-1984x _
X(x+1)
el, X*+x=1950x-1984x+1950 [Ao,Yb Kii]

e, x?+x=1950—34x
x* +35x-1950=0 [f Lvthi nijy]

1

M. x*+35x-1950=0
eV, x*+65x—30x—-1950=0
el, x(x+65)—30(x+65)=0
el, (x+65)(x—-30)=0
S X+65=0,A el x-30=0
X+65=0 ntj, x=—-65
Arevi, x-30=0nfj, x=30
thinZ QiTi msL'v x FYiZK niZ citi by,
MZIs , X = —65
. x=30

N 1950
Soc gfqil,Mo= =——=65
g 1914 20

Ges W02iq 91T, Mo = 12% =64.

Abkijhbr 5-2
1] x tKPjKati a’x+b=0 mgKiYiUi NiZ 1biPi tKibiU ?
K. 3 L. 2 M. 1 N. 0
2] biPi tKvoIU At ?
K. (x+1)? +(x-1)* = 4x L. (x+1)° +(x=1)% =2(x* +1)
M. (a+b)*—(a-b)*=2ab N. (a—b)* =a®+2ab+b?
3] (x-4)* =0 mgKiiYi gj KquU ?
K. 1w L. 2w M. 3w N. 41U

4] x*—x-12=0 mgKiiYi gjdq 1biPi tKibil ?
K. 3 4 L.3, -4 M. -3, 4 N. -3, -4
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5] 3x*-x+5=0 mgiKiY x Gi mnMKZ ?

K. 3 L. 2 M. 1 N. -1
6] biPi mgKiY v jIKi :

i, 2x+3=9 i, §—2=—1 iii. 2x+1=5
Dctii tKib mgiKiY, fjv ci ai mgZj ?

K. i B ® L i 0 i M1 B m N. i, ii 1 iii
7] x*—(a+b)x+ab=0 mgKiiYi mgvab tmU ibiPi tKibiU ?

K. {a, b} L. {a, —b} M. {-a, b}  N.{-a, —b}

8] "B AVuerkd GKiU msLvi kK vbig A¥% GKK vbxg At 18,Y] GB Zi_"i AijuK ibiPi
ck_ tjvi DEi vl ?
(1) GKK ~ibig A% x nij, msL'wU KZ 2

K. 2x L. 3x M. 12x N. 21x
(2) A¥@q b ielbgg Kitj msL'wl KZ nie ?

K. 3x L. 4x M. 12x N. 21x
(3) x=2 nij, gj msL'vi mi_ b wetbggKZ msL'vi cv_K" KZ ?

K. 18 L. 20 M. 34 N. 36

mgvavb Ki (9-18) :

9] (x+2)(x—+/3)=0 10] (vV2x+3)(\/3x-2)=0 11] y(y-5)=6
3 4

12] (y+5)(y-5)=24 13] 2(z*-9)+9z=0 14] + =2
2z+1 5z-1
4 X—-2 6(x-2) X a x b
15 ++/10x-4=5 16 + =1 17| —+—=—+—
I\/10x—4 Ix+2 X—6 Ia X b X
18' X;a+x;bzg+9
X-b x-a b a
mgvavb tmU wbYq Ki (19-25):
19] §+i=2 20] X+7+2X+6:5 21 1+£+1= 1
X x+1 x+1 2x+1 X a b x+a+b
gp| X+b_ox+d 23] x+1=2 24] 2x* —dax =0
X

a+bx c+dx

(x+1)°—(x-1)° _
(x+D)2—(x-1%

25]
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mgxKiY MVb Kii mgvab Ki (26-31) :

26] "B AYierko tKvthv msL'vi AY@tqi mgid 15 Ges G 1 ,Ydj 56 ; msL'wU ibYq Ki |

27| GKU AwgziKvi Ntii tgtSi t91Tdj 192 eMigWi| tgtSi ““N* 4 wgUii Kgitj 1 ¢ 4 igUi
eioitj tTdj AciieizZ K| tgtSi N 1 ¢ 1bYq Ki|

28| GKIU mgiKix iTFIRT AiZFIRi "N 15 tmag. 1 Aci edigfqi “IN'i ASi 3 tmig.| H
eldtqi "N 1bYq Ki |

29| GKWU WTFRi fig Zvi D'PZii .Y Atcfv 6 tmig. tek] vIFR tTWi 19Tdj 810 eM
tm.ag. nij, Gi D'PZy KZ ?

30| GKiU tkiviZ hZRb QiT-Qilx cto ctZ'tK Zvi mncivxi msL'vi mgvb UKy Pvv 1 1qig tow
420 UKy Py DV | H tkaYi QiT-Qilid msL'y KZ Ges ¢iZ'tK KZ UKy Kii Pyt 2

31] GKW tkiYiZ hZRb QiI-Qilx cto, ciZ'tK ZZ cqmii tPtq Avil 30 cqmi felk Kii Piy
1> 1qiZ tgl 70 UKy DV | H tkiYi QiT-Qilxi msL'v KZ 2

32| "B Aluerkd GKiU msL'vi AYi@iqi mgio 7; AY@q b ielbgg Kitj th msL'v cilqy hig Zv
c EmsLV1_iK 9 feik]
K. PJK x Gi gia'tg ¢ E msL'wU 1 Vb ieibggKZ msL'wU tjL]|
L. msL'wU wbYq Ki |
M. ¢ E msL'wUi AY@q hi™ tmeUigUiti tKutby AgZiq1iTi N 1 ¢ btk Kti Zte H
AgZiTUI KiYi N bYg Ki] KYWiK tKitbr efMi evd afi eMifITUi KiYi ““N"ibYq
Ki|

33| GKiU mgtKwi iTFtRi fig I D'PZy h_yutg (x—1) tmig. 1 x fm.ig. Ges GKiU etMi el
N ATFRIUE D'PZii mgvo| Avevi, GKIU AigZiTiiTi edi N (x+3) fmig. 1 ¢ x
tmaig. |
K. GKiUgvT 1PiTi giatg Z_" tjv 1Ll |
L. \IFRITWi t191TdJ 10 eM tm.g. nij, Gi D'PZy KZ ?

M. TFRIT, eMiIT 1 AigZiqiTi tTdtji aivennK AbciZ fei Ki|
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16 Aa'ig N
filv, TKY 1T vl fR

RWgIZ ev 'Geometry' MIYZ kvi i GKIU ciPib kiLv] 'Geometry' k&l MiK Geo - fig (earth) I
metrein - CligiC (measure) kidi mgstq “zii| ZB (RwgiZd kidi A_ 0fig crigicl] KilrfiEK
mFZvi hiM Fig ciigiici ciqiRibB RwgiZi mio niqiQj | Zte RwgiZz AIRKvj tKej fig crigiici
Rb'B e"eliZ nq by, eis e RiUj MaYiZK mgm'v mgvartb R'wgiZK Aib GLb Aciinih| ciPib mF Zui
b~ Kb, 1jvtZ RwgiZ PPvi cgY cvlgr hug] HiZnumKi™ 1 giZ ciPxb igkti AibgubK Pvi nvRvi eQi
AiMB fig Ruitci KR RwgizK a'vb-aviYv e'envi Kiv niZv| cwPib igki, ewejb, iz, Pib |
BbKv mfZvi werfb e’enwiK KR RwgiZi ciqdMi ib kb itgiQ] cK-fiiz Dcgnit ik imU
DcZ'Kii mFZiq RugiZi et eenvi Q§| niav 1 gintArvtivi Lbib meiKitZ bMixi A 1Zi
cgwY fgij | kntii iv v 1jviQg mgiSivy Ges fMF b®umb e'e viQj DbZ] ZiQiov Niewoi AvKii
t71L tevSy hig th, kniti Aaemiv fig ciigiicl “9 Qijb] “ei”K hiM fer™ "ZiiiZ b6
RwgizK Akvi 1| 191Tdj tgtb Pjv nizy] G, 1jv cabZ iTFR, PZFR 1 UnciRaig AiKitii mg3iq
MIVZ nizv]

Zte ciPxo MK mFZvi hiMB R'wgizK cYijxex ifcil m Gdfte J91 Kiv hg| MK MiYZie™ T ijmiK
c_g RuwgizK cgitYi Kizz tqu nq| 1Zib hi3gjK cgiy t°b th, em fviv eE mgWLiEZ nq]
foujimi kD vc_viMim R'wgiZK ZiEi 1eiZ NUib]  AvbgubK iLoce 300 AtA MK ciEZ BDIKW
RwgiZi BZ Z 1eiiR mT_1juK ielaexfite meb™ Kti Zvi 1eLvZ M3 0BijtgpUml iPbv Ktib]
tZtiv LIE madyY KitjiExY GB (BijigUm) MSIUB AvaibK RwgiZi vRiE™ ijc] GB Aa'viq BDIKiWi
AbmitY hiBgjK RwgiZ AvtjwPby Kiv nie|

Aa'vg Tkl ik _xiv N

> mgZjig RwgiZi tgdK ~xKih_ fjveYbr KiiZ ciite]
> ITFR mspud Deer™, tjv cgiY KitZ ciite]
> ITFR mspuS Deer™™ 1 Abimxis | jv ctgiM Kti mgm'y mgvaib KitZ ciite]

6-1 b, Zj, filv Lie i aiYy

Aigit™i Piicitk 16 Z RMZ (Space) miginib| Gi erfb Ask Rio ifqiQ tQU eo bibv iKg e |
QW eo e eJiZ eijKYy, Aijich, faiYj, KIMR, eB, tPai, tUiej, BU, ci_i, ewoNi, cinvo, ci_ex,
Mn-bgIT meB teiSib nq| rerfb e “vibi th Ask Rio _wK tm “ibUKi AiKvi, AIKiZ, Ae b,
“elko” cfiZz t_1KB RwgiZK avb-aviYvi D™e|

tKviby Nbe — (Solid) th ~vb AiaKvi Kii _uK, Zvizb 1" iKie Z| Gizb v iKive }iB e Wi
iZbiu giiv (N, € 1 D'PZy) 1b k Kti| tmRb™ ctZ'K Nbe B iTguTK (Three dimensional) |
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thgb, GKiU BU ev et - i vZbil gviv (N, ¢ I D'PZy) AQ| GKiU tMijtKi 1zbil gviv AdQ| Gi
iZb glvi vfbZy 6 tevS b tMEJ I GIK ““N'-c™-D"PZy 1eiké LiE 1eF= Kiv hig|

g

=

Nbe 1 DciifiM Zj (Surface) 1bi™k Kii A_ir, ciZ’K Nbe  GK ev GKwaK Zj viv migiex K]
thgb, GKU evf- i QqU c6 QqU mgZiji ciZiic| tMiiKi DeitfiMl GKU Zj | Zie evf- i cO6Z]
I tMjiKi cb Zj rfb cKitii] c_giu mgZj (Plane), WZxquU epiZj (Curved Surface) |

\ ) /

Zj WowTK (Two—dimensional) : Gi Ta " >N" I ¢ AwQ, tKvtby D'PZy biB| GKIU evt-i “BiU
g/Iv IVK tifL ZZxg gviv gk nim Kii kib” ciiYZ Kitj, ev-wWi coetkl gif Aeikd K| Gfite
Nbe 1 1K Ziji aviYig Ami higl

“BIU Z ci itK 1Q” Kitj GKU fiLv (line) Drcb nq| thgb, et-1 “BiU cOZj et - i GKadi
GKU tiLvg 1gijZ ng| GB tiLlv GKWU mijiiLv (straightline) | GKIU tjetK GKiU ciZjv Qui 1" iq
Kwig, Qiit mgZj thiLth fjei epZjiK 1Q™ Kii fmLvtb GKIU eputily (curved line) Drcb ng|
tiLy GKgwTK (one —dimensional : Gi Ta "N AiQ, ¢ I D’PZy thB| evt- i GKIU co-Ziji ¢
pgk nim fcig madY kb ntj, H Ztji GKWU tily gil Aekd K| Gfite Ztji aviYv T iK tiLi
aviYvg Avmv hvg |

“BiU tilv ci (i 1Q” Kitj 1e™i DrciE ng| A_wr, “BiU tilvi tQ™ Wb 1e™ (point) @vivibi~6 ng|
eif- 1 "BiU avi thgb, evt- i GK tKiYig GKIU 1e>"1Z igij Z nq|

i~ i N, ¢ 1 D'PZv biB, Ta Ae b AdQ| GKiU tiLvi N" gk nim fctj Aetkil GKiU 1e»™1Z
chemZ nq| 1> tK kb™ gilvi mEv (entity) efj MY Kiv ng]

6-2 BDIKiWi xKih

Dcti Zj, tilv 1 1™ medtk th aviYv 1~ 1gv nijy, Zv Zj, tilv 1 1ei msAv bg- eYby giT| GB
eYbig gifv ejiZ N°, ¢, D'PZy BZ'w™ aviYv eenvii Kiv niqiQ, th_1jv msAwgZ bg| BDIKW Zvi
0BijtgpUm) MiSi c_g LIET Ti'tZBwe>™, tilv 1 Ztji th ImsAi DijL KtifQb Z-1 AvaibK “i6Fits
Abmiti AmagY | BDIKW ¢ E KigKiU eYb ibgiic :
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(1) hvi tKvtbv Ask biB, Z\B 1e>” |

(2) tilvi cvS 1™ 1hB]

(3) hvi tKej "N AifQ, \IKS ¢ 1 D"PZy hiB, Z\B fiLy]

(4) th tilvi Doiiv Zve>™ _1jv GKB eivefi _vK, ZB mijtiLy]

(5) hvi tKej “N" 1 ¢ AiQ, ZB Zj|

(6) Ztji ¢S nijy tiLy]

(7) th Ztji migtilv, tjv Zvi Dci mgfite K, ZB mgZj |

J 9 Kitj t°Lv hig th, GB eYbig Ask, N', ¢c~, mgfite BZ'w™ kA, tjv AmsAugZfite MnY Kiv
ntqtQ] ati tbqy ntqiQ th, G, 1jv mattK Aigvt™i cv igK aviYv ifqtQ] Gme aviYvi Dci vFiE Kti
ie™, migfilv I mgZiji aiYv t~1qu nigiQ] ev 1eK civl, thikvtbv MaYiZK AvijPbig GK e
GKwaK cv_igK aviYv " xKvi Kii 1biZ ng| BDIKW G_ijiK ~Ztimx ( Axioms) efj AiL'wgZ
Ktib] BDIKW ¢ E KigKil ~Ztimx :

1] thmKj e GKB e 1 mgwb, tm_fjvci Gi mgb|

2| mgb mgib e i mi_mgwo e thiM Kiv nij thimdj mgib]

3] mgb mgb e 1 K mgwb e 1etgM Kiv nij rietqMdj mgib]

4 hvci atii md_gtj hg, Zv ci i mgib]

5] cY zZii Astki tPig eo]

AvaibK RwgiZiZ ve>™, mijtilv 1 mgZjiK cv igK aiYy inimie MnY Kii Zd™i wKQ "erkd K
Ky Kii tblgu ng] GB xKZ “eikd”, fjviK R'wgiZK xKih (postulate) ejv ng| ev e aviYvi
mi% myZ titLB GB ~xKihmgn baviY Kiv niqiQ] BDIKW ¢ E ciPiU ~xKih nijy :

1Kh 1] GK 1er™ 11K Ab" GKiU 1ex™ chS GKiU mi jtiLv AiKv hig|

TxKih 2] LiEZ tiLviK hi_"Qfvie evotbr hig|

TXKih 3] thiKtbr tKo™ 1 thiKtby eimia ibiq eE AKy hig|

“1Kvh 4] mKj mgiKyY i (i mgo|

iKvh 5] GKIU mijtily "BiU mijtilviK tQ Kitj Ges tQ tKi GKB citki ASt  tKvY@iqi mgid
"B moiKiYl tPfq Kg nij, tiLlv "BiUK hi_"Qfvie eiaZ Kity fthi"iK tKY1 mgio "B mgiKuviYi
tPig Kg, tm"tKigij Z nq|

BDIKW msAv, ~Ztmx 1 ik, tjvi mnith” hiSgjK bzb cizAv cgiy Ktib] izib msAy, ~Ztmx,
TxKih 1 cguYZ cizAvi mnith Avevi bZb GKiU ciZAvl cgiy Ktib] BDIKW Zvi 0Bij fgpUmi MiS
fgiU 4651U keLjvex cizAvi cgiY 1" 1giQb hv AvaibK hiSgjK RugiZi rfiE]

J 97 Kui th, BDIKiWi c_g xKvth 1IKQ AmeaYZy i1qiQ] "B rFbies™ 1" 1q th GKiU Abb" mijfiLy
AYib Kiv hiq Zv DiciN1Z niqiQ] cAg tKvh Ab” Pvitl ~xKvthi tPig RiIUj | AbiK, c_g T 1K
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PZ_ TiKih,tjv GiZy mnR th G,1jv 0 U6B mZ0 etj cZiqgib ng| 1KS G,1jv cgwY Kiv hig by
mZivs, D3, 1jv lcgiviend mZ'd ev “iKih etj tgth thay ng] cAg TiKiiU mgvSivg mijilvi mit_
RioZ eaiq cieZitZ AvtjPhy Kiv nie]

6-3 mgZj RwgiZ
cteB 1o, mijtilv 1 mgZj RwgiZi vZbil cv igK aviYv DijL Kiv nigiQ] Gt™i h_vh_ msAv
> 1o mee by ntjl GE i maGtK Aigit i e e ArFAZiemZ aniYv niqiQ] 1egZ RwgizK aviYy
intmie vbiK 1e> mgini tmU aiv nq Ges mijtilv 1 mgZjiK GB mweK tmiUi DcimU ietePby Kiv
ng| A ur,
“1Kvh 1] RMZ (Space) mKj ie>" i tmU Ges mgZj I mijtilv GB tmiUi DcimU|
GB 1Kvh t_1K Agiv jIT Kii th, ctZ’K mgZj I ciZ'K mijtilv GK GKwU tmU, hvi Dev™vb ni"Q
ie” ] RwgizK eYbig mianiYZ tmU czZéKi eenvi ciinvi Kiv ng| thgb, tKabv 1™ GKiU
mijtilvi (ev mgZiji) ASF3 nij v W H mijfilvg (ev mgZtj) Aer Z A_ev, mijfilwlU (ev
mgZjil) H e~ 1™ 1q hig| GKBFite, GKIU mi j1iLy GKIU mgZ1ji DeimU ntj mijtiluU H mgZij
Aei Z, A_ev, mgZjiU H mijtilvi™iq hig G iKg elK™ @viv Zv eYby Kiv ng|
mijtilv I mgZiji "eikd” inimte iKvi Kii thlqvng th,
Kh 2] TBiUrFb e i Rb” GKU I tKej GKIU mijtilv AiQ, hiZz Dfqie” Ael Z|
iKh 3] GKB mijtiLvg Aei Z bg Ggb iZbiU rfb 1e>"1 Rb™ GKiU 1 tKej GKiU mgZj AxQ,
hitZ 1ev™ vZbil Aei Z|
“1Kh 4] tKvtby mgzZiji "Bl vFb ier” v ig hvg Ggb mijiilv H mgZij Aei Z|
Kh 5] (K) RM{Z (Space) GKuiaK mgZj ve™"gwb|
(L) ctZ’K mgZtj GKwaK mijiilv Aei Z|
(M) ciZ'K mijiilvi 1e"mgn Ges ev e msLimgniK Ggbfite moiKZ Kiv hig thb,
tilwli ctZ'K 1e>™ i mi% GKiU Abb" ev e msL'v msik6 nq Ges ciZ'K eV e msL'vi mit
tiLwUi GKiU Abb™ ve>™ msikd nq|

gSe": 1K 11 1K xKwh 5 1K AicZb xKih ejvng|

RwgiZiZ ~iiZi aviYvl GKWU cv_igK aviYv] G Rb™ xKvi Kti thlqv ng th,
Kh 6] (K) P I Q ie"hMj GKIU Abb™ ev e msL'vibi~6 Kii _iK] msLwUiK P 1ex” T_1K Q
I 1 "1Z ejing Ges PQ @viv miPZ Kiv nq|
(L) P I Qufbie” nij PQ msL'wU abvZiK| Ab™ vg, PQ=0]
(M) Pt 1K Q Gi “iZGes Q t tK P Gi “iZ GKB| A_ir PQ=QP |

dgi-14, MiYZ-9g-10g
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PQ=0QP nlgiZ GB “i1ZtK mariYZ P 1~ | Q 1 1 ga'eZx ~iZ ejv ng| e'enniKfite, GB
“1Z ce ibaniZ GKIKi mnith™ crigic Kivng]

Tikih 5 (M) Abhvgr ciZ'K mijtilvg Aer Z i mgini tmU I ev e mgmVi tmiUi gfa” GK-GK igj

“veb Kivhig] G emi. iKvi Kii tblqvng th,

K 7] tKvtby mijtilvg Ael Z vies mgini tmU Ges er e msLvi tmiUi gia” Ggbfite GK-GK
i9j ~vch Kiv hig, thb ftiLwUi thiKitby 1> P,Q Gi Rb” PQ=|a—b| ng, thLib
IgJKitYi dij P I Q Gimi%ah_yuig a 1 b e/ e msL'v msikad nq|

GB iKuth elYZ wgjKiY Kivnij, tilwl GKIU msLviiLvgq ciiYZ nigiQ ejv ng| msLviiLyg Pie>” i

mi% a msL'wU msikgd nij P tK a Gi tjlie” Ges a tK P Gi W ejv nq| tKitby

mijtileK msL'vtilvg criYZ Kivi Rb™ c_fg filwli GKiU 1ie i bi%s 0 Ges Aci GKWU 1e>" i

“Vbd 1 ati thlgv ng] GiZ filwliZ GKU GKK ~“1Z Ges GKiU abvziK v"K 1bi"6 nq] G Rb”

~iKvi Kti thlging th,

TiKvh 8] thiKvtby mijtilv AB tK Ggbfite msL'iilig ciiYZ Kiv hig th, A Gi W O Ges
B Gi b abviziK nq|

gSe”: K 6 tK “iZ iKvh, xKvh 7 tK i{jvi - xKih Ges iKvh 8 tK i{jvi vcb xKvh ejvng|
RwgizK eYbiiK ~06 Kivi Rb" iPT e'envi Kiv nq| KMiRi Ici faiYj er Kjigi m2 tdlv " ig
ie” i ciZilc AKv ng| tmiRv ijvi eiveil "W tUth mijtilii oiZijc AiKi ng] mijtiLvi wPiT °B
11K ZxiwPy 1" 1q tevSithv ng th, fiLuU DFgriK mgnibfiie 1e Z|  xKih 2 Abhigx “BiU ifb 1e»”
A I B GKiU Abb™ mijfiLv w6 Kii hviZ veo™ “BiU Ael Z ng| GB tiLiK AB filv e BA
tiLvegvng] “xkih 5 (M) Abhigx Gifc ctZ'K migtilv AmsL™ 1e>™ aviY Kii|

“iKh (5) (K) Abhigx GKwakK mgZj e "gib] Giic ciZ'K mgZij AmsL"™ mijtiLv ifgiQ]
RwgiZi th kg GKB mgZij Aei Z e, tilv Ges Z™i mi¥%: moiiKZ verfb RwgiZK mEy
madiK APy Kiv  ng, ZWK mgZj RugiZ \f / b,
(Plane Geometry) ejinq|] G ¢ K mgZj RigiZB Aigit™ i

gj reteP" ielg] mzZiws, retkl tKbv DIjL bv WKij eSiZ
nie th, AjIP" mKj 1e>, tilv BZw GKB mgZtj Aei Z|
Giic GKIU 1br~6 mgZjB AvtjwPhvi mieK tmU] \\
MaYiZK DiSi cgY

thiKtbr MaYiZK Z1E KiZcq oy igK aviYy, msAv Ges —xKithi Dci rfiE Kii aitc atc H ZE
matiKZ verfb Di2 thiiBKfite cgiy Kivng| Gilc Di3tK mariYZ cizAv eji ng| cizAvi
th43KZy cgitYi Rb™ hi3ie™vi 1KQ tbag cigq Kiv ng| thgb,
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(K) Aitiin cxiZ (Mathematical Induction)

(L) Aetiin cxiZ (Mathematical Deduction)

(M) retiva cxiZz BZ'w" |

lefiva cxiZ (Proof by contradiction)

“vkibK Gli+Uj hiBgjK cgitYi G cxizili mPv Ktib] G cxiZi ifiE niju:

N GKB , YtK GKB mgq ~iKvi I A xKvi Kiv hig bi]

N GKB iRibtli “BiU ci” Glietivar Y WKiZ citi bi]

N hv ci~uiretivax Zv APS big |

N tKitov e~ GK mgiq th _1Yi AvaKuix ng, tmB e tmB GKB mgiq tmB ,1Yi Abiakvix niZ citi by

6-4 RwgiZK cgy
RWgiZiZ KZK _ tjv ciZAnK ietkl | i'Z 1™ 1q Dcer™ infmie MnY Kiv ng Ges Ab'b™ cizAv cgtY
Hg Abhigr GE™i e"envi Kiv ng| RwgizK cgvtY terfb Z_" wPETi mnith” eYbr Kiv ng| Zte cgiY
Aek'B hi@ibfi niZ nie]

RugiZK cizAvi eYbig miariY 1bePb (general enunciation) A_ev ietkl ibePb (particular
enunciation) e'envi Kiv ngq| maiY ibePb ni"Q PTibitcyl eYby Avi tetkl ibePb ni"Q PTibFi
eYbi| tKitbv cizAvi miaviY 1bePb ™ Iqv WKij ciZzAvi ielge retkl ibePtbi giatg "6 Kiv
nq| G Rb" cigRbig iPT A¥b KiiZ nq] RwgiZK Deeit™"i coitY miariYZ ibigi3 aic_1jv _viK :
(1) mvaviY 1bePb

(2) T 1 1etkl 1bePb
(3) ctqiRbiq Avitbi eYbr Ges
(4) cgitYi thiiEK aic_1jvi eYoi|

h™ tKitbr cizAr miimiifite GKIU Devert™"i imxi$ t 1K cgwYZ ng, Zie ZwK AtbK mgq H
Dceit™i AbmxiS (Corollary) inimfe DijL Kiv hig| rerfb cizAv cgiY Kiv Quovl RugiZiz
ierfb IPT AY%b Kivi ¢ vebv ietePby Kiv ng| G, 1K madi™ ejv ng| madv™ 1ielgK PT A¥b Ki
PTWitbi eYby I th§i®K2zy DijL KitZ ng]

Abkijbx 6-1
1] b, Zj, tilv Gesies™i aviYv vl |
2| BDIKiWT cPiU  xKvh eYby Ki |
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3] cPiU AicZb iKvh eYby Ki |

4] ~eZ KvhiU eYhi Ki |

5] i“jvi KvhiU eYbv Ki |

6] msL'tiLveYbv Ki|

7] 1"Jvi veb xKvhiU eYby Ki |

8| ci GifQ x migtilv I mgySivy mi tilvi msAv vl |

tiLy, ik, TiLwsk

mgZjiq RwgiZi Kvh Abhvgx mgZij mijtilvie™"gb hvi cizil e~ mgZij Aer Z| gib Kii,
mgZij ABGKiU mijtilv Ges fiLwUi Dci Aei ZGKiU 1™ c| c 1@ itK A 1 B 1e" i ASeZr
ejyngh™ A, ¢ 1 B GKB mijtiLvi rfb ifbie” nq Ges ac+cs = AB nq| A, c | B e

1IZbiUtK mgfilve" 1 ejvng] A 1 B Ges Gi 1 ASeZxmKj 1e> 1 tmUIK A 1 B e 1 msthiRK
tiLisk ev mstqiic AB fiLsk ejung] A 1 B 1”1 ASeZx ciZ'K 1o iK tiListki ASt e~

ejvng|

TKvY

mgZij “BIU ikl ciSier” GKB nij tKw hzZii nq|

k! TBIUIK tKuYi el Ges ZviT1 mianiY e iK P

kiie™ etj] WP, oP 1 0Q ikigg Zvt™i miaviY
ciSie” 0tZ «P0OQ Drcb KtifQ] o 1e™ W ~PoQ
Gi kilie™| op Gi th citk o A®Q tmB citk Ges
0Q Gi th citk P AiQ tmB citk Aei Z mKj 1e>" i
tmUIK ~poq Gi AF'Si ejv ng| tKWYili AF'Sti
A_ev tKitbv ev(itZ Aei Z bg Ggb mKj e i tmUiK
Gi einfiM ejv nq|

C
IQGD

mij tKvY
“BiU ci Ui recixZ k! ZviT 1 miaviY ciSier 1Z th tKvY Dreb
Kii, ZdK mij tKWY etj| ciki PiT, AB iikii ciie™ A

t 1K AB Gi tlecixZ 1"1K ac 1k AKv nfgiQ] Ac 1 AB
kg Z2vt™ 1 martY ciSier” A tZ ~Bac Drcb KiiiQ] «BAc
tK mij tKiY etj | mij tKitYi crigic “B mgikiY ev 180°]

Qe
e
>
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mibinZ tKvY

hi™ mgZij “BU tKitYi GKB kxliex™ ng I Zvi™ 1 GKiU mvaviY
ikt K Ges tKiY@g maviY iikii recixZ cik Ae Wb Kii,
Zie H tKiY@gik mibinZ tKvY eij |

citki IPIT, A e il zBAC I ZCAD Gi kilies™|

A 1e~ #BAC | ~CAD DrcbKvix k! _fjvi gfa” ac miaviY
ikt | tKw TBIU maniY itk AC Gi leciiZ citk Aei Z|
/BACGes ZCAD ci (i mbinZ tKiY|

Je, mgiky

GKIU mijiKutYi mgWLEKIK ju Ges msikd mibinZ tKutYi
CIZ'KIUIK mgiKiY etj] cuki WP, ZBAD mijiKy A
lev 1Z ac bkt @viv dtj «BAC | ~«CAD mibinZ tKWY ~BiUi
ciZ'tK mgiKyy Ges BD | AC elidq ci Ui Dci ja

m2iKiyY 1 Ky

GK mgiKi 1 1K tQU TKiYIK m=2iKWY Ges GK mgiKiyY 1 1K
eo 1IKS "B mgtkiy 1 1K tQU tKWYiK ~JtKiY ejv ng| wPET
<«A0C M2IKWY Ges saop  jiKY| GLib ~A0OB GK
mgikiY|

cex tKiY

"B mgiKW t 1K eo 1KS Pvi mgiKiy f K fQU tKwYiK
cextKiY ejvng| PET iPyZ ~A0C cexiKiY|

ciK Ky

“BIU TKdYT crigidci thiMdj 1 mgiKyw nij tKw “Bi
GKiU Acili ciK tKY|

citki IPIT, ~A0B GKiU mgtKiY| oc ikt TKwili endgtqi
Af'Sti Aer Z| Gi dij ~AoC Ges ~coB GB "Bl tKiY
Drcb nfjv] tKvY “BiUi ciigitci thMdj zaoB Gi ciigici
mgb, A wr 1 mgiKWY] zAoc Ges ,coB ci Ui ciK
TKY

e
=
e
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madiK tKyY
“BIU tKwYi crigici thiMdj 2 mgiKiY nij tKW “BU ci ci
magiK tKiY|
AB GKWU mijtilvi O ASt GKU i~ OC GKU ikt hy

MmYZ

OA ik I OB kit K rfb] Gi dij ZAOC Ges ~COB
GB "BiU tKiY Drcb ntjv] tKw "B crigici thiMdj £ZAOB
tKiYi crigici mgb, A wr 2 mgikwy, tKbbv Z<AOB GKIU
mi JIKWY] ZAOC Ges ZCOB ci (i maGiK tKiY|

leczZxc tKiY

tKvthv TKitYi evd@iqi recixZ ilkigq th tKyY “Zii Kii ZvH
tKEYi recZic tKiY|

PfT OA 1 OB ci 0i tecixZz k] Aieri OC1 OD
ci UiecixZ ilk!] £BOD 1 ZAOC ci Ui ieczZic tKY|
Aeii «£BOC 1 «DOA GKiU Aciwi teczic tKw| “BiU
mijtilv tKby 1©71Z ci 01K 1Q° Kifj, 1Q” e {Z "B
tRvov 1reczxc tKiY Drcb nq|

Dcci 1

GKiU mijfiLvi GKW 1e»"1Z Aci GKIU ikt 1gij Z nij, th “BiU
mibinZ tKvY Drcb ng 2™ i mgié "B mgikiY|

gib Kii, AB mijtiLwli o 1©71Z oc iikli ciSie” o IgijZ
ntqiQ] dij ~<AoC 1 «coB “BiU mbinZ tKiY Drcb nj| AB
tilvi Dci DO jo AuK]

mibinZ tKw@iqi mgié = ~A0OC + ~COB = ZAOD+ /DOC
+ /COB

= /AOD + /DOB = 2 mgiKiY |

Dccv™" 2

“BIU mijtilv ci Gi 1Q” Kitj, Drch ieczZic tKWY, ijv ci Ui
mgb |

gib Kii, AB 1 cD tilwg ci Ui O e 1Z 1Q™ KiiiQ] dij
O Ie"{Z ~«AOC, ~COB, #BOD, «AOD fKW Drcb nigiQ]
/AOC=lecZic ~BOD Ges ~COB = lecZxc ~A0D |
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6-4 mouSivj mijtily
GKiSi tKvY, Abiic tKiY, 1Q7iKi GKB cik  ASt  tKiY
A {’/ZF B
3/4
C 5% D
7/80Q
i
Dctii wil, AB 1 cp “BIU mijiilv Ges EF mijiilv G itK p 1 Q 71Z 1Q° KiiiQ]
EF mijfilv AB I CD mijfiLwiqi 1Q°K] fQ KU AB I cD mijtiLv "BUT mi_ 1,22,
£3,/4,/5,/6,/7,/8 tg AU tKWY “Zii KiiQ] G 1KY, ijvi gia”
(K) £1Ges #5,22 Ges«6, £3Ges /7,4 Ges 8 ci Ui Abi‘c tKY|
(L) £3Ges «6,24 Ges5 nijvci (i GKiSi tKyY

(M) z4, 26 Wbcitki ASt  tKY|
(N) £3, 25 eigetki ASt TKiY|

mgZij “BiU mijiilv ci” GitK 1Q° KiiZ citi A _ev ZvivmgiSivy | mijtilwg ci GifQ x ng, hi™
Dfgtilyg Ael Z GKU mvaviY 1e>™ K| Ab"_vg mijtilv “BiU mgvSivj| JIYxq th, “BiU rfb
mi Jiilvi mewaK GKiU maviY 1ev™ WKIZ citi]

GKB mgZtj Aer Z “Bil mijtilvi mgvSivyZv ibigeiYZ vZbfite msAugZ Kiv hig:

(K) mijtilv "BiU KLbI ci GifK 1Q™ Kii bv ("B 171K Amig chS eiaZ Kiv nij )|

(L) GKUmijtilvi cizilve™ Aciwl 1_tK mgib 9" Zg ~11Z Ae b Kii|

(M) migtilv "BiUtK Aci GKIU mijiLv tQ Kitj hiw GKiSi TKiY ev Abic tKvY, fjv mgib nq|

msAv (K) Abmdi GKB mgZij Aer Z “BiU mijiilv GIK AcitK 1Q™ bv Kitj tm, tjv mgiSivj |
“BiU mgvSivy mijtilyt 1K thikviby “BiU tiLwsk ibij, filwsk “BiUI ci Ui mgiSivy nq|

msAv (L) Abmiti “BiU mgvSivy mijtilvi GKwi thiKvtbv ie™ t K Acii jo-"iZ me™v mgib|
Jo-TiZ ejiZ Zzi™i GKWi thiKabv ie™ niZ Aciwi Dci AZ jimi “"N'iKB teiSiq| Avevi
tlecixZfite, “BiU mijfilvi GKi thiKitbv “BiU 1e>™ t_ 1K Acili je-"1Z ci Ui mgib nijl
tilvdg mgvSivy | GB jo-"1ZiK “BiU mgSivy fiLwtqi “iZ ejvng|

msAv (M) BDIKiWi cAg “iKuthi mgZj’| RwgiZK cgiy 1 A%tbi Rb™ G msAuU AiaKZi Dcthidi
J I Kii, tKvtbvibi™6 mijtilvi Dci Aer Z bg Gic e i ga’ v iq H mijtilvi mgiSivy Kii
GKiU gvl migiLv AvKv hig|
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Dceci™” 3

“BiU mguSivj mijiilvi GKU tQ™K @viv Drch

(K) ctZ'K GKiSi tKiY tRiov mgib nie|

(L) tQ"tKi GKB citki ASt tKWY "BiU ci U1 maliK]

IPIT, ABIICD Ges pg 1Q°K Zit i hyuig EN F ie°1Z P
0" KtitQ] A L
mZiw, (K) ~PEB = Abic ~EFD [msAibmiti] c r

(L) zAEF = GKiSI EFD 0

(M) ~BEF + #EFD= "B mgiKiY|

KR :
1] mgSivj mijtilvi ieKT msAvi minth™ mgiSivj mi jtily mspud Deer™, tjv cgiy Ki|

Dceci™™ 4
“BiU mijtilv Aci GKU mijtilvK tQ™ Kitj hr
(K) Abic tKY_1jvci Gi mgib ng, A_ev
(L) GKiS1 tKvY v ci i mgib ng, A_ev
(M) 1Q"tKi GKB citki ASt tKiY@tqi thmdj "B mgiKitYi mgib nq,
Zte Hmijfily "Bl ci 01 mgvSivj |

IPET, AB 1 cotilwgiK po filih ypig EI1 F 1e7$Z 1Q° P
K1iiQ Ges A L

(K) ~PEB = Abic /EFD c L
A e, (L) ZAEF =GKiSi ZEFD 0

A_ev, (M) ZBEF +«EFD= "B mgiKiY|
mZivs, AB 1 cD tiLv "BiU ci Gi mgiSiv|

Abimxy§ 1| thme mijtilv GKB mijtilvi mgvSivj tm_ fjv ci 01 mgiSivj|

Abkxjbr 6-2
1] tKYi AFSi 1 einfiiMi msAv vl |
2] h™ GKB mi jtiLv 1Zbw vfb ie>> ng, Zte 1PiTi Dreb tKWY _1jvi bigKiY Ki|
3| mibinZ tKitYi msAv vl Ges Gi el 1jviPyZ Ki|
4] PTmn msAv “vl: leczic TKWY, ciK tKiY, madiK tKiY, mgikiY, m2KiY Ges ~ JiKiY|
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iR

iZbiU tiLwsk @viv Arex PT GKiU iTFR| tiLwsk 1K iTFiRi A

el efj| thikvtbv “BIU evlii maviY 1 K kilie™ ejv nq|

TFRI thiKitr “BiU evdl kil 1Z tKWY Drcb Kii| iTFiRi

iZbil el 1 4Zbil tKY ifqiQ] evatft™ iTFR 1Zb ckii : B C
mged, mgiderd I velgevd] Avevi tKiYHFE 1 TFR 1Zb cKui :

m21KiYx,  JiKwx 1 mgiKiYi]

TFRI ev0iZbUi N mgiotK crimigy etj | TFERE evd v Bviv mgiextTTIK iITFRIT etj |
TFRI thiKtby kilie™ niZ lecixZ eilii ga'ie” chd AW.Z tiLiskiK ga'gy etj | Avevi, thiKvtby
kilie>™ niZ iecixZ el Gi jo ~iZB iTFiRi D'PZi|

citki PiT ABC GKIU ITFR| A,B,C Gi 1ZbilU kilie:~| AB,BC,CA Gi 1Zbil eili Ges Gi

iZbil TKWY ~BAC , ZABC, /BCA AB, BC, CA eilii ciigitci thimdj iTFRiUI crimig|
mgevd \TFR A

th T FRi 1Zbil evd mgib Zv mgevd 1TFR| cutki PiT ABC

iTFRi AB=BC=CA| A ir e 1ZbiVi &*N" mgb] ABC

ITFRIV GKIU mgevd ITFR

B C
mgidevd 11 FR
th TR ~BiU ev mgvb Zv mgidevd \TFR| A
citki PfT ABC ITFtRi AB = AC = BC| A_wr "B el
WN" mgib, ™ i tKitwUB ZZiq evdii mgib bg] ABC WTFRIU
mgidevd| B c
ielgeid iTFR
th iTFRi 1Zow eiliB ci Ui Amgib Zvielgend iTFR| ciiki A
PT ABC TFRiI AB, BC, CA el tjii ~N' ci (i
Amgib] ABC iTFRIU ielgevd]
B c
m21KiYy iTFR A
th /MTFRI ciZ'KiU 1KY m2tKiY, Zv m2{Kix iTFR| ABC
ITFiR ZBAC, ZABC, ZBCA 1KY 1ZbiUi ciZ'tK m2iKiY|
A ciZ’KiU tKitYi crigy 90° Atctlv Kg| AABC GKil B c

m2tKYx ITFR|

dgi-15, MYZ-9g-10g
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mgtKiYs iTFR

th 1TFRi GKIU 1KY mgtkyY, Zv mgtkwyx TFR| DEF D
iTfR «DFE mgiKiY, Aci tKiY “BiU «DEF 1 ZEDF

CiZ'tK m2{KiY| ADEF GKiU mgtKiYi iTFR]

Ttk iTFR G
th \TFRI GKIU tKWY “[jiKwY, Zv ~jiKwx iTFR] GHK j
IMFR  ZGKH GKIU ~JiKwY, Aci tKiY “BU ZGHKI1 g %

ZHGK ciZ'tK m2tKiY| AGHK GKiU ~ jiKivy iTFR]

9-3 yIftRi ent” 1 ASt™ KW
tKtby /TFIRI GKIU el elaZ Kitj th tKiY Drcb ng Zv iTFRIUT GKIU eint™ tKiY| GB tKitYi
mibinZ tKwiU Qiov iITFERi Aci “Bil TKiYIK GB eint™ tKitYi lecixZ ASt™ 1KY etj |
ciki IPIT, AABC Gi BC etk D chs eiaZ Kiv nigiQ] A

ZACD iTfRUi GKIU ent  1KiY] ZABD, ZBAC /\O
ZACB TFRWI 1ZbiU ASt™ tKiY| ZACB tK ZACD Gi . .,
tci1iZ mbinz ASt tKW ejv nq] £ZABC I ZBACGi
CiZ'KiK ZACD Gi reciiZ ASt 1KY ejvng]

Dccv 5
TFERI 1Zb TKiYi mgio ~B mgiKitYi mgib|
A A
1 ; E
B ’ 3 C B 2 u -

C D
gtb Kii, ABC GKU iTfR| iTfRiUi ~ZBAC + ZABC + ZACB = "B mgtKiY|

Abmxi8 1] 1TFRi GKWU etk elaZ Kitj th eint™ tKi Drch ng, Zv Gi leciiz ASt™
tKWY@tqi mgidi mgib]
AbmxiS 2] ITFiRi GKIU enitK eiaZ Kitj th ent™ tKiY Drcb ng, Zv Gi A3t~ tecixZ tKiY
“Bili ciZ'KiU Atcqlv enki|
Abimxi$ 3] mgiKiYi TR m2iKiYgq ci Ui ciK|

KR :
1] cgiY Ki th, iTFRi GKIU eiitK eiaZ Kitj th eint™ tKiY Drcb ng, Zv Gi ASt™ tecixZ tKiY “Bili ciZ'KiU
AtcTlvenEi|
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e 1 tKfYT memg2y :

“BIU fiListki “"NT mgvo nfj tilwsk “BiU memg| Avevi Ae—58
leciiZfite, “BiU tiLisk memg nij Zvi™i "N mgib|

“BIU 1KY ciigic mgib nij tKiY “BiU memg| Averi

lecixZfite, “BiU tKWY memg nij 2™ i ciigicl mgb| /

(n)
TFIRi memgZy
GKIU iTFRIK Aci GKIU yTF{Ri Dci “veb Kitj he™ iTFR “BiU metzvfite wgij hig, Zte iTFR
“BiU memg ng| memg iTFRT Abic eill 1 Abic tKiY_1jv mgib]
ciki IPfT AABC I ADEF memg] AABC I ADEF
memg ntj Ges A B,C kil hyuig D,E,F kidli Dci

A
ciZZ ntj AB=DE,AC=DF, BC=EF Ges ZA= 2D, B/\C
D

/B=/E, «ZC=/F nie|] AABC I ADEF memg
teiSitZ AABC = ADEF fjLvnq]

Dcei™ 6 (evl-tKiy-eil Deor™)

h™ “BiU iTFIRi GKiUi ~B el h_yutg Aciili B evlii mgvb ng Ges el “Bili ASF3 tKiY “Bil
ci” Ui mgib ng, Zte \TFR “BiU memg|

gtb Kii, AABC | ADEF G AB=DE, AC = DF Ges AS

£3 /BAC=-ASF> /EDF . Zintj, AABC = ADEF . //\
B . c

/\
Dccv™ " 7

A
h™ Kby iTFERI “BIU el ci” Gi mgib ng, Zte G i teciiz 1Ky Bl
ci Ui mgib nie| A
gtb Kii, ABC iTftR AB = AC| Znij, ZABC = ZACB| . .

D
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Dcci™” 8
hi™ tKutb iTFERE BIU tKY ci™ i mgib ng, Zte GE i iecixZ eid “BiUI ci™ (i mgb nte|
ietkl ibePb: gib Kii, ABC iIiR ZABC = ZACB A
| co¥ KifZnteth, AB = AC | D
cgy: v
B C
aic h v Zy

() v AB = AC Ges Gt"i tKbB AB Gi
mgb bv ng, Zte () AB>AC Ae (i)
AB < AC nie|

gtb Kii, i) AB> AC. AB t {K AC Gi mgb
AD 1KiU1bB| GLb, ADC iTfRU mgded| mZiws
ZADC = ZACD ADBCGi ent 1KY
ZADC >/ABC

. ZACD >/ZABC mZis, ZACB >ZABC
IKS Zi c"E kZietiva|

(2) Abiicfite, (i) AB < ACntj 1"Ldbr hig th
Z/ABC > ZACB.IKS Zil ¢'E kZetivai|

(3) mzis, AB> AC A &r AB < ACniZ cii
bl .. AB = AC (cgiY2)

Dccv™™ 9 (evi-evd-el Dcci™)

[mgided iTFIRi Fig msjM tKiYdg mgub]

[ent  tKWY ASt eciiZ tKWY "B ciZ'Kil
Atcqlv enEi]

hi™ GKiU iTFtRi 1Zb et Aci GKiU iTFtRi 1Zb evdii mgwb ng, Zte iTFR “BiU memg nie|

gtb Kii, AABC Ges ADEF G AB=DE,
AC = DF Ges BC = EF. Zintj,
AABC = ADEF .

Dcci™ 10 ( tKiY-eui-tKiY Deei™™)

A D

hi™ GKIU TR “BIU tKWY 1 Zit™ i msjM end h_vpig Aci GKIU iTFRT “BIU tKiY 1 Zi™ i

msjM evii mgib ng, Zte iTFR “BiU memg nie|
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gib Kii, AABC I ADEF -G /ZB=ZE, A
ZC = £F Ges tKiYgtqi msjM BC el = Abic
EFel] ZzZte dfR "BU memg, Aw BZ —YN\Cc E& —YF
AABC = ADEF .
Dcev ™ 11 (AiZfR-evl Dear™)
“BiU mgtKiYs iTFRi AiZFROg mgib ntj Ges GKiUi GK el Aciwli Aci GK ewi mgib nij,
TFRIq memg|

B C G E F
ABCI DEF  mgiKiyr iTfRolq AiZFR  AC =AiZfR  DF Ges AB = DE .Zinij,
AABC = ADEF .
iR el 1 tKitYi gta’ madK itgiQ] G madK wbiPi Dcei™ 11 1 Deer™™ 12 Gi cizer™ " ielq|
Dcci 12
tKutbv iTFIRT GKiU ed Aci GKIU el Atcqlv enEi nij, enEi eii iecixZ tKiY °Zi edi

lecixZ tKiY Atcqlv enEi|

gtb Kii, AABC -G AC > AB. mZivs
ZABC > /ACB. k
B C
Dccv" 13 |
tKutby \TFERT GKIU tKWY Aci GKIU tKWY Atcqlv enEi ntj, enEi tKitYi lecixZ evd °Zi tKitYi
lecixZ evd Atclv enEi|
ikl bePb: gtb Kii, AABC Gj
ZABC > ZACB

cglY KitZ nte th, AC> AB
cgvy:

alc h v 2y

() ™ AC e AB e AtcTl mgidevd vIFERT mgib eliftqi 1leciiZ tKYdq
enti bvng, mgib]
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Zte (i) AC = AB A ei(ii) AC < AB nte|
() h AC = AB nq ZABC = ZACB
IKS kzibhigr £ZABC > ZACB

Zi c"E KZietivax]

(i) Awei, hw AC<AB pq Zie
ZABC < ZACB pe]

IKS Zil ¢ E kZietivar]

2) mzis, AC et AB Gi mgib ev AB
1K 1°Zi ntZ cti b . AC>AB
(cgnYZ)|

[ 11" Zi ewii vecixZ tKWY " Zi ]

ITFIRI thiKvtor “B evi “iN'T mgioi ev AStii mi_ Zzig evdi NI madK itgiQ]
Dccv™ 14
MFERI thiKitor “B evlii “INT mgio Gi ZZxq evdii “N* Atcqlv enEi |
gtb Kii, ABC GKWU iTfR| aii, BC iTFRi b
enkg eili] Zintj, AB+ AC > BC |

B C
Abimxid 1] iTFRi thiKitby B evdi “IN'i ASi Gi Z2ig endi N Atctl 1°Zi|
gth Kii, ABC GKIUITFR] AABC Gi thiKitbi “B eilii “iN'i ASi Gi ZZiq evdi N’
Atctlv 1°Zi| thgb, AB—AC <BC |

Dccv " 15
TR thiKvtby "B evii ga'ie>™ i msthvRK tiLisk ZZiq evlii mouivj Ges “IN" Zvi AtaK||
gtb Kii, ABC GKIUITFR| D 1 Eh_ipig 4
IMFRIVI AB | AC eilii ga'le™ | Zintj, cgiY /\

_ 1 D E F
KisZ nfe fh DE|| BC Ges DE =~ BC. /
Avb: D1 E thMKii elaZ Kii thb EF = DE nq| B C
cgy:

aic h v Zy

(1) AADE I ACEF Gi gfa” AE = EC, [t 1qr AiQ ]

DE = EF [AYibibmiti]

ZAED = ZCEF [lecZic tKiY]
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AADE = ACEF [ev(-1KvY-evdi Deey™]
.. ZADE = ZEFC Ges £ZDAE = ZECF . [GKISi tKiY]

. DF || BC e/ DE || BC .
(2) Awevi, DF =BC ev DE+EF =BC

1
el DE+DE=BC el 2DE=BC & DE=§BC

Dccy" 16 (ic_viMivimi Decv™)

mgtKix (TFRi AIZFIRi Ici AWZ eMtfiTi t91Tdj Aci B elii Ici AZ eMiTtT0tqi
tTdtji mgi6i mgwb]

gt Kii, ABC mgiKiYiiTFtRi ~ABC mgtKiY Ges 4

AC AIZfR| Zintj, AC? = AB? + BCZ.

Abkijbx 6-3
1] wotP 1ZbiU evdi "N 1> Hqy nijv] tKib T91ET iTFR A¥b moe?

K. 51m.ig., 6 tm.ug. I 7 tm. ig. L. 31m.g., 4 tm.ug. 1 7 tm.g.

M. 51tm.ig., 7 tm.ug. 1 14 tm.ig. N. 2fm.ig., 4fm.ig. 18tmig.
2| wtPi Z_ v JTKi

i thiTFRI 1Zbil TKiY mgtkiY ZutK mgtKiYiiTFR et

i th iTFRI 1ZbIU TKiY m2iKY ZeK m2tKivx il R etj |

iii th iTFRi 1ZbiU et mgib ZvtK mgel iTFR etj

IbtPT tKvbiU mivK ?

K.oi L L. ilii

M. i i N. i, ii Liii
3] ¢ EPT Abhigx 3 1 4 bs ciki DET “vi|

D /C

A o B

GKmgiKvtYi mgwb tKvY tKiYiU?

K. ZBOC L. £BOD

M. ZCOD N. ZAOD
4] £BOC Gi ciK tKib tKiYiU?

K. ZAOC L. £BOD

M. ZCOD N. ZAOD
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]
6]
7|
8]
9
10]
11]

12]

13]

14]

15]

16]
17]

18]

19]

MYZ

cglY Ki th, mged iTFRi el 1jvi gaie mgn thi Kitj thiTFR Dreb ng, Zv mgeid nie|

cgwY Ki th, mgevi iTFRi ga’'gviZol ci™ Gi mgib|

cgWY Ki th, iTFtRi thiKitby “BiU emt™ tKitYi mgio ~B mgtkiY Atcqv enEi

AABC Gi AF&ti D GKU i | cgY Ki th, AB+ AC > BD + DC.

AABC Gi BC eilii gale”™ D nij, cgi¥ Ki th, AB+AC > 2AD.

cgW¥ Ki th, iTFiRi ga'giltqi mgi6 Zvi crimigy Atctlv °Zi|

ABC mgierd iTFiR, BA etk D ch3 Gilcfite elaZ Kiv nj, tho BA= AD ng| cgi
Ki th, ZBCD GKiU mgiKiY|

AABC Gi «B | «C Gi mgifLEK@q O e 1Z igij Z nq

cgY Ki th, ZBOC =90° +%4A

AABC Gi AB 1 AC elliiK eiaZ Kitj B | C 1ev"$Z th enttkKyY “BiU Drcb ng, 2™ i
mgWLEK “BIU O 1 1Z igij Z nij,

cgY Ki th, ZBOC =90° —%AA. !

PET, T 0y AQ, £C = GK mgtKiY
Ges /B =2/A

cgwY Ki th, AB=2BC.

cgW Ki th, iTFtRi GKiU eidl eraZ Kitj th ent™ tKiY Drcb ng, Zvieciiz ASt™ tKiYgtqi
mgioi mgib|

cglY Ki th, iTFiRi thiKitb “B endi ASi Zvi ZZiq el Atctlv 1°Zi|
PiT, ABC iTFiRI «B = GK mgtKiY

Ges D, AiZFR AC Gi ga'ier” |

1 B c

cgY Ki th, BD = AC.

C B

AABC G AB > AC Ges ZA Gi mgilLEK AD, BC eilitK D 1e°1Z 1Q” Kti|

cg/Y Ki th, ZADB " jiKiY|

cgWY Ki th, tKitbv tilwstki jogLEfKi Deriv Z thikitby ie™ D3 tilwstki oS 1 0q niZ
mg 1eZx|

20. ABC GKil mgtKiYx iTFR hvi ZA= GK mgiKiY| BC eilii ga'ie>” D.

K. ¢ E Z_" Abhigx ABC iTFRIU A%b Ki |
L. "Ll th, AB+AC> 2AD
M. cgi¥ Ki th, AD:%BC



mi3g Aa'vq

e'eniliK RwgiZ

ctei tkiYiZ RwgiZi verfb Dcer™ cgitY | AbkijbrZ wPT AY%tbi ciqiRb 1Qj| tm me wT
m2fite AYibi ctoyRb 1Q§ bv] 1KS KLibv KLibv RwgizK T m2fite A¥itbi ciqiRb ng| thgb,
GKRb ~ciZ hLb tKitbr enoi bKmv Ktib 1Kser cikSkjr hLb hiSi werfb Astki IPT AiKb| G
aithi RwgizK A¥itb va t I faiYj Kadimi mnih”™ thlqu ng| BfZicte tj I faiYj Kadvimi
minith™ iTFR 1 PZFR AKIZ 1kiLiQ] G Aa'itq ietkl aithi iTFR 1 PZFR AYtbi ArtjiPby Kiv
nie|

Aavg Tkl ik qTv_xiv
> PHTi mnith™ iTFR 1 PZFR e'WL KiiZ ciite|
> ¢ E DciE e'envi Kii TR Alb KiiZ ciite]
> C EDciE e'enii Kt migiSiiK Avb KitZ ciite|

7-1iTFR Avb

CIZ'K \TFRi 1Zbil ed 1 1Zbi 1KY itqiQ] Zie tKutbv iTFRT AKvi 1 AKIZ bt 6 Kivi Rb’
me_ijv e | tKutYi ciqRb ng by] thgb, iTFR 1Zb tKitYi mgid “B mgiKiY efj Gi thiKtby
B TKEYi gib T lgr KE] Zzig tKvii gib tei Kiv hig] Avevi, iTFIRi memgZy mspud
Deer™ 1jv t 1K 7Ly hwg th, tKitby iTFERT 1ZbiU e 1 vZbiU tKiY A wr QUi gta™ tKejgil
ibgijiLZ 1ZbiU Aci GK iTFiRi Abifc 1Zbili Astki mgib nijB vTFR “BiU memg ngq| A wr, G

iZbiU Astki @vivibi 6 AKitii Abb™ iITFR AWKy hig| mRg tkiYiZ AigivibgelYZ DeiE T K iTFR
AIKIZ 1kiLiQ]
(1) 1ZbwJ evii

(2) "BV e I Zit™ i ASTS3 tKIY

dgi-16, MiYZ-9g-10g
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(3) "BV TKWY 1 Zvt™ i msjM el

(4) "B tKWY 1 GKiUi 1ecixZ
el

; .
(5) "BiU el 1 Z#i GKi ) E
lecixZ tKiy /%<

B C C'"D
(6) mgiKiY iTFIRT AIZFR 1 )
Aci GKIU el f—————————— A4

JYig th, Detii ciZ'K 1T iTFRi 1ZbiU Ask ibi™6 Kiv nigiQ] 1KS thiKvtby 1Zbiv Ask i~ 6
KitjB vTFRIU ™6 ng bv] thgb, MTFRi 1ZowU tKyY 1 0gr wKij verfb AKitii AmsL™ iTFR
AKy hig (wt™ i m K iTFR ejv i) |

A

A1

AfbK mgq 1TFR AKvi Rb™ Ggb 1ZbiU DeiE 1~ gy _viK, hd™ i minith” verfb Avitbi gia'tg iTFRIU
bartY Kivhig| Gijc KigKiU madi™" wbiP eYby Kiv nijy]
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magy~" 1
iTFIRi Fig, fig msjM GKIU tKwY 1 Aci B elii mgio 1~ gy AQ| 1TFRIU AKIZ nte]
gtb Kii, tKitbv \TFIRI Fig a, fig msjM GKiU tKyY B
Zx Ges Aci "B ei mgi6 s > lqr AiQ| 1TFRIU 4‘
AKKSZ nte] ‘
AYb :
(1) thiKvtbv GKU ilk! BE 1_IK fig a Gi mgib Kii BC fiLwisk tKiU 1bB] BC tiListki B
ley 1Z #x Gi mgib ZCBF AuK]
(2) BF kit _tK s Gi mgib BD Ask KuU|
(3) C,D thiM Kii] C we"1Z DC ftiLwstki th citk B 1e” AQ tmB citk «BDC Gi mgib
/DCG AiK|
(4) CG k! BD tK A 1e°1Z 10~ Kii|
Zntj, AABC B Dil6 iTR]
cgV : AACD G ZADC = ZACD [AY%b Abmiti |
AC = AD.
GLb, AABC G ZABC = /x, BC =a, [AYib Abmiii |
Ges BA+ AC =BA+ AD=BD =s| AZGe, AABC B ibiYq WTfR|
IeKT cxiZ
gtb Kii, tKibv iTFRi fig a, fig msjM GKIU tKiY
/x Ges Aci "B eiii mgio s thqv AdQ] TFRU
AIKiZ nte|
AYb :
(1) thiKtbv GKiU ikt BE 1_iK fig a Gi mgib Kti
BC tiLisk fK{UwbB| BC tiListki B 1&°iZ £x Gi
mgib ZCBF AuK]
(2) BF kit _tK s Gi mgb BD Ask KuU|
(3) C,D thM Kii] CD Gi jowWLEK PQ AuK|
(4) PQ ikl BD kK A 1 iZ t1Q” Kii] A,C

thi K |
Zintj, AABC B DilT6 /TR
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CgV : AACR Ges AADR G CR=DR AR=AR Ges AST3 ZARC = ZARD [mgiKi ]
AACR = AADR. .. AC=AD

GLb, AABC G ZABC = £x, BC =a, [A¥%b Abmiii ]

Ges BA+ AC =BA+ AD =BD =s. AZGe, AABC B ibtYq iTfR]

magy™" 2
iTFRi fig, fig msjM GKiU m2tKyY | Aci "B edi ASi 1~ gy AdQ] iTFRIU AKIZ nie|
gtb Kii, tKitbv iTFRi fig a fig msjM m21KyY ~x. ‘
Ges Aci B elii ASi d 1 1qr AnQ| TFRIU AKK{Z
nie|

Alib :
(1) thikvthv GKU itk BF t_iK fig a Gi mgwb Kii BC fiLwk tKiU 1bB] BC tiLwstki B
Iley"1Z «x Gimgib ZCBE AuK]|
(2) BE kit _tK d Gimgib BD Ask tKiU 1bB|
(3) C,D thM Kii] DC tiLwstki th citk E 1~ AdQ fmB citk C 1e°iZ ZEDC Gi mgb
ZDCA AiK| CA itk BE iIki#K A 1e°1Z 1Q° Kti| Zintj, AABC B Dil6 ITfR]
cgVY : A¥b Abmitl, AACD G ~ADC = ZACD
AC = AD.
mZivs "B evdi ASi, AB-AC =AB-AD=BD =d.
GLb, AABC G BC =a,AB—AC =d Ges ZABC = /x. mZiis, AABC B ibtYq iTfR]|
letkl ~oe" :
KR :
1] ¢ E 1KY m21KyY b ntj, Detii cxiZiZ Avb Kivmee bg| tKb ? G 11T iTFRIU AiKvi tKitby Deig
tel Ki|
2| \TFRi fig, fig msjM GKIU m2tKiY I Aci B eli ASi ™ 1qv AQ| 1eKT cxiZiZ fTFRIU AYb
Ki|
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ma(y™" 3
FERi Fig msjM “BiU tKiY 1 crimigy 1> gy AQ| vTFRIU AKK{Z nie|
gtb Kii, GKU iTFiRi ciimgy p Ges Fig msjM ~BiU p
IKY 2x 1 2y 1 1gr AQ| iTFRIU AKIZ nie] X / y/<
AYib :
(1) thiKitbr GKIU itk DF f_iK ciimgv p Gi mgib Lo 4 GM
Kii DE Ask tKiUwbB] D 1 E e i{Z DE fiLustki
GKB citk ~x Gi mgib ZEDL Ges ~y Gi mgib D E
/DEM AiK]| A LH s GM
(2) tKiY “BUi WLEK DG 1 EH AuK|
D B C E

(3) gtb Kii, DG I EH i1kidg ci UK A e 1Z1Q" Kii| A e iZ ZADE Gi mgib
/DAB Ges ZAED Gi mgib ZEAC AuK]

(4) AB Ges AC 1ikioq DE fiLwskiK h vuig B 1 C e 1Z 1Q” Kii|

Zintj, AABC B DiT6 ITFR|

cglY : AADB G ZADB = ~DAB [AVb Abmii], .. AB = DB.

Averl, AACE G ZAEC = ZEAC; .. CA=CE.

mZiis AABC G AB+BC+CA=DB+BC+CE=DE=p.

ZABC = ZADB + ZDAB :%4x+%zx = /X

Ges ZACB = ZAEC + ZEAC = %4 + %4 = /y. MZivs AABC B ibtYq iTFR]|

KR : iTFiRi Fig msjM “BiU m21KiY I crimigy ™ By AQ| 1eKT cxiZtZ iTFRIU Avib Ki |

DniY 1]GKU IMfR ABC AK, hii /B =60°/C =45°Ges ciimgv AB + BC + CA=11
tm.ig. |
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AYib :1biPi aicmgn AbmiY Kii:

(1) tibsk PQ =11 tm.g. AuK]

(2) PQ fiLwstki GKB citk P Ges Q ie"1Z h_yutg ZQPL=60° I ZPQM = 45° tKyY
ANK|

(3) TKiY “BUi WLEK PG I QH AuK| gib Kii, PG 1 GH kg ci GitK A 1©°1Z 1Q° Ki|
(4) PA, QA tilwstki jo mgilLEK AuK hi PQ tiLiskiK h yuig B I C e 1Z 1Q° Kii|
(5) A,B Ges A,C thiM Kii|

Zntj, AABC B Dil6 iTfR]

| KR : mgiKYx iTFERi mgtKyY msjM GKiU evti Ges AiZFR I Aci evdi ASi t~ 1y AifQ| 1TFRIU AK| |

Abkijghr 7-1
1] btg ¢ E Do ibtq iTFR A¥b Ki :
K. 1ZbW evai "N h_yptg 3 tm.g., 3-5 fm.ig., 2-8 tm.g.|
. "BiU el "N 4 tm.ig., 3 tm.ig. Ges AST3 tKiY 60°]
. BiU tK¥Y 60° I 45°Ges G~ 1 msgM evlii “"N" 5 fm.ig. |
. BiU tKvY 60° I 45° Ges 45° tKitYT ilecinZ evdi "N 5 fm.g. |
. "BiU el "N h_vuig 4.5 tmag. 1 3.5 tm.ig. Ges @Zxq evdi recixZ tKY 30°]
. mgiKWYx ITFRi AiZFR 1 GKiU exii ““N" h_ypitg 6 tmag. 1 4 tmag.|
2| btg ¢ E DciE ibtq iTFR A¥ib Ki :
K. fig 3-5 tm.ig., Fig msjM GKU tKY 60° I Aci "B evdii mgio 8 tm.ig |
L. fig 4 tm.g., fig msjM GKiU tKvY 50° I Aci "B evlii mgio 7.5 tm.ig |
M. fig 4 tm.ig., Fig msjM GKWU tKY 50° I Aci "B evlii ASi 1.5 tm.g |
N. fig 5 tm.ig., Fig msjM GKiU tKWY 45° I Aci "B eidii ASi 1 tm.ig |
0. fig msjM tKWY “BiU h_vptg 60° I 45° 1 crimxgv 12 tm.ig. |

O O = = —

0. fig msgM tKW “BiU h_vpetg 30° 1 45° 1 crimigy 10 tm.ig. |

3] GKU WTFRi fig msjM “BiU tKwY Ges kil t 1K Figi Dci AWZ jiai N 1 1gv AiQ|
TRV AK |

4]  mgtkKii TR AIZFR I Aci "B exdi mgi6 1~ Igv AdQ| vTFRIU AKK|

5] iTFRi fig msjM GKU tKiY, D’PZy I Aci B evlii mgid 1~ Iqv AQ| iTFRIU AiK|

6] mgend vTFIRI crimigy ™ 1qy AnQ| 1TFRIU AKK|

7] TFRi fig, Fig msjM GKiU jKiY 1 Aci "B exdi ASi > Iy AsQ] ITFRIU AK|
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7-2 PZTR AYib

Aigiv 1 1LiQ th, iTFIRi 1ZbiU DeiE 1> Iqy _iKij AtbK t91£TB iTFRWU 1bi” ofvte Ay moe] 1K
PZFIRi Pvinl evd 1~ v _vKijB GKiU 1bi"6 PZFR AiKv hig bv] 1bi"6 PZFR AWKvi Rb™ ciPlU~ Z
DciE ctquRb ng| big elYZ ciPiU DciE Ribv K], 1bi™6 PZFR AKy hig|

(1) Pvinl evl I GKiU tKvY

(2) Pril evi 1 GKU KY

(3) 1Zbwl e 1 "BIU KY

(4)1Zbl evd 1 Zit™ i ASF3 “BiU tKiY

(5) "BiU evd 1 1Zbil tKiY |
A6g tkiYiZ DiILZ DeiE v iq PZFR AYb ieliq AvtjiPby Kiv niqiQ] Av%tbi tKSkj 97 Kii 1oLy
hig 1KQ t9TET mivmii PZFR AWKy ng| Avevi 1IKQ 11T iTFR AY%tbi gia'tg PZFR AKing| thinZ
KY PZFRIK “BiU ITFIR 1eFf3 Kti, tminZ DoE mite GKiU ev “BiU KY ¢ E nij iTFR A¥dbi
ga‘'tg PZFR AiKi mae nq|

ne Ux

(1) Pvitl el 1 GKiU tKuy y

(2) Pl evdi 1 GKiU KY /,\

ISR RSB

a
d
¢ C
(3) 1Zbw evd 1 "BiU KY
a
‘ B nH E
d
C
(4) vzbll e I 2™ i1 AST3 "B FG

104

(5) “BiU vl I 1ZbiU tKvY|




128 MIYZ

ietkl aithi PZFR AY%thi Rb AtbK mgq Ggb Dcik ™ 1y _viK hv t 1K 1bimé PZFR AKii Rb
ctqRbig cPiU ~Z8 Dok cilgy hig] Zintj H DedEi minvth™ I PZFRIU Ay hig| thgb, migi&
EKE CBIU msjM et 1 27§ ASFS3 TKiiU 1 By _vKEJ migvdiiiu AiKv hig] GLvtb iz gt
DciE 1™ gy AQ| Averi efMi gvT GKiU evdi 1~ Igv KEjB eMiU AiKv hig| KviY, Zi4Z ciPiU DciE,
h_veiMi Pvi mgib evd I GK fKvY (mgiKyY) woi™6 nq|

ma(v™" 4
migvSiiiKi "BIU KY 1 Zvt™ 1 AST= GKiU tKvY 17 av AQ] migvSiiKiu AKKIZ nie|
gtb Kii, migiSiitKi KY "BiU a 1 b Ges KY@tgi AST3 P

GKIU tKvY 2x 1~ 1qv AQ] migvSitKiu AiKiZ nie| m
a— 0
b

A <’
AYb : thiKtb ki AM 1 1K a Gi mgib AC fiLwsk ibB| x D
AC Gi gale” O ibYg Kii] O e iZ «x Gi mgb

o
ZAOP AWK| OP Gi lecixZ ik OQ AY%b Kii] OP 1

0Q kg K %b Gi mgb hyuig OB 1 OD

tilisk@q 1ibB] A, B; A D; C,B I C,D thM Kii|

Zintj, ABCD B DilT6 migiSiiK|

cgY : AAOB | ACOD G OA:OC:%a, os:oo:%b [AYdovbmiti]
Ges AST3 ~AOB =AST3 ZCOD [iecZic tKwY]|

AZGe, AAOB = ACOD

mZis, AB=CD

Ges ZABO = ZCDO ; IKS tKiY “BiU GKiSi tKiY|

. AB | CD mgb I mgiSivj|

Abiicfite, AD 1 BC mgib I mgiSivj |

mZivs, ABCD GKiU migvSiiK hii KY@lg AC = AO+0C =%a+%a= a

| BD = BO+OD:%b+%b:b Ges KY “BiUi ASF2 LAOB = /x

AZGe, ABCD B ibtYq migiSiiK]
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ma(y™" 5
migvSiiiKi “BiU KY 1 GKiU evdi 1~ Iqv AviQ| migvSiiKiU AiK{Z nie]
gtb Kii migvSiitKi "BIUKY a 1 b Ges GKIU evi ¢ 1~ Iqu b
AQ| migiSiiKiU AiKiZ nie| ¢
F™p C 7y

AYb : a 1 b KYfgiK mgib “BfviM 1ef3 Kii| thiKvtby k!
AX 11K c Gi mgb AB B A I B 1K 1K Kii M
h_vuig % | g Gi mgb e'mia 1biq AB Gi GKB citk 4 BoX

“BiU eEPic AWK| gib Kii, eEPic “BIU ci (itK O 1e°1Z
tQ” Kii] AO I O,B thM Kii] AO tK AE eivei Ges

BO 1K BF eilei eiaZ Kii| OE 1 1K %:oc Ges OF

T_iKg:oo bB| AD: D.C I B,C il Kii
Zintj, ABCDB DilT6 migiSiiK|
cgiY : AAOB | ACOD G OA:OC:%;OB:OD:%, [AVioibmizi]

Ges AST3 ~AOB = AST3 ZCOD [ieczic tKiY]
. AAOB = ACOD.
. AB=CD Ges ZABO = Z0DC ; IKS tKY “BiU GKiSi TKiY|

~ AB1CD mghb I mgiSivj |

Abiicfite, AD 1 BC mgw I mgiSivj| AZGe, ABCD B ibtYq mgvSiiK]

D wiY 1] UnciRqdgi ~BiU mgiSivg el Ges Gii gta” enki el msjM “BiU tKY ™ Iqv AuQ|
UnciRgugil AK|

z VDY
o N

A E
gtb Kii, UnciRqitgi mgiSivj evidg a Ges b, thLitb a>b Ges enEi el a msjM tKWY@q ~x
I 2y | UiciRgigil AKiZ niel

AYb : thiKitby ikt AX t_1K AB=a IbB| B fiListki A 1e"iZ 2x Gi mglb ZBAY Ges B
Ie"1Z 2y Gimgb ZABZ AuK]|

dgi-17, MiYZ-9g-10g
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Geri AB tiLwsk t 1K AE =btKiUbB| E 17iZ BC||AY AuK hv BZ 11k4Z C e 1Z 1Q°
Kti| Geli CD||BA AuK| CD fiLisk AY iik4K D e 1Z 1Q” Kti| Zintj, ABCD B DiT6
UnciRaug| |

cgW : AVbiomti, AB||CD Ges AD||EC mZis ABCD GKiU mgiSiK Ges CD = AE =b. GLb,
PZFfR ABCD | AB=a, CD=h, AB||CD Ges ZBAD = /x, ZABC = £y (AYb Abmii)
AZGe, ABCD B ibtYq UnciRqig |

KIR : Tatmi ciimgv 1 GKIU tKWY 17 gy AdQ| iemiU AK |

Abkxjbx 7-2

1] motkwiiTFiRI Aci “BiU tKitYi crigiy 1~ Igv _Kij ibigi tKib 11T iTFR A%b Kiv moe|

K. 63°1 36° L. 30°1 70°

M. 40°1 50° N. 80°1 20°
2] i AgZ GKiU migiSiK

i eM GKiU AigZ

i 1am GKiU eM

Ictit Zi_"i AjutK ibigi tKvbiU mivK ?

K.i Lii L. i biii

M. i 1 i N. i, ii Diii

¢ E WPiTi Aijutk 3 1 4 bs ctki DEi vl

D C
Lo
o

A B
3] AAOB Gi tTdj KZ?

K. 6 eM GKK L. 7 eMGKK

M. 12 eM GKK N. 14 eM GKK
4| PZFRIUT crimigy

K. 12 GKK L. 14 GKK

M. 20 GKK N. 28 GKK

5| wbtg ¢ E Doik ibtg PZFR AYb Ki :
K. PrwU ev0ii ““N" 3 fmaig., 3-5 tmuig., 2.5 tmig. 1 3 tm,ig. Ges GKiU tKY 45°|
L. Pvitl evdi ""N" 3.5 tm.ig, 4 tm.ig., 2-5 tmag. 1 3.5 tm.ig. Ges GKU KY 5 tm.ig. |
M. vZbiU ev0i ““N" 3-2 tm.ig., 3 tm.g., 3-5 tm.ig. Ges “BiU KY 2-8 tm.ag. 1 4.5 tm.ig. |
N. 1ZbwU ev(ii “>N" 3 tmug., 3-5 tm.ig., 4 Tm.ig. Ges ~BiU TKIY 60° 1 45°]
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6] ibtg c E Deik ibtq migiSIiK A¥b Ki :
K. "BiU KiYi ""N" 4 tm.ig., 6:5 tm.ig. Ges G~ 1 AST= tKiY 45°|
L. "B KiYi "N 5 tm.ig., 6-5 tm.ig. Ges G~ 1 ASF3 tKIY 30°]
M. GKIU evlii “N" 4 tm.ig. Ges “BiU KiYi “N' 5 tm.ig., 6-5 tm.ig. |
N. GKiU evii “"N" 5 fm.ig. Ges “BiU KiY1 ""N" 4.5 tm.ig., 6 tm.ig.|
7] ABCD PZfiRi AB | BC eili Ges #B,2C | «D tKiY 1™ 1qv AiQ] PZFRIU AKK|
8| PZFIRi KY "Bl 1Q 1™ Gviv KY “BiUi Pvitl LIEZ Ask Ges Zt™ i ASF3 GKiU tKY h g
OA = 41m.ig.,OB = 5 fm.g., OC =3.5 fm.g., OD = 4.5 tm.g. | LAOB = 80°.
PZFRIU AK |
9] 1atmi GKWU evii ""N" 3.5 fm.ig. I GKIU tKvY 45°; 1amiU AiK]|
10] i=imi GKiU evdl Ges GKIU KiYT “"N™ 1~ lqv AdQ] 1emiU AK]
11] "BV KiYi N1 gy AdQ| TemiU AK]|
12] eMtqIETi crimigy T gy AdQ] eMiTTIU AK |
13] RKx I Ridij mifntei emZ ewo GKB migitilvi gta” Aei” Z Ges ewoi t[Tdj mgb| Zte
RKxi midniei ewoi AKIZ AgZiKvi Ges Rudvij miintei ewo migiSiK AiKiZi|
K. figi ""N" 10 GKK Ges D'PZv 8 GKK afi Zvt™1 ewoi migviiLv A%b Ki|
L. 1Lyl th, RKx miiniei ewoi migvtily Rvdvi j miiniei ewoi migviily Afcqlv QW]
M. RKx mintei ewoi "N I cf i AbciZ 4:3 Ges t91Tdj 300 eM GKK ntj, Zit™i ewoi
1 Tdjotgi AbciZ ibYq Ki |
14] GKiU mgtKivx iTFtRi AiZFR 7 tmig I GK evii "N 4 tmiyg, <A =85° B =80° Ges
/C =95
Ictii Zt i AdjuiKibiPi ck tjvi DEi vl :
K. iTFRUI Aci eiii N ibYq Ki |
L. /TR A¥b Ki|
M. \TFRIVT crimigvi mgib crimigy ielkd GKiU eM AYb Ki |
15] ABCD PZf{Ri AB =4 tm.ig. BC = 5 tm.ig
Ictii Zt i AdjutK ibiPi ck tjvi DEi “vl
K. GKiU iam A¥b Kti Dnvi bvg vl |
L. ¢ E Z_" Abhigx ABCD PZFRIU A¥%b Ki
M. c E PZFiRi crimigyi mgib crimigy ielk<+ GKiU mgevd iTFR A¥ib Ki |



Adg Aa'iq

ek

Agiv tRIbIQ th, eE GKIU mgZjrq RwgizK T hi 1™ 1jv tKutbv ™6 ve™ 1 1K mg iiZ
Aei”Z| eE moliKZ ierfb aviYv thgh 1K™, eim, e vmia, Rt BZ'w™ 1eliq AtjwPby Kiv nigiQ] G
Aa'viq mgZtj tKitbv etEi Pic | ~UKK ma(iKZ cizAvi AvtjwPbr Kiv nie|

Aa'vq Tkil wkqIv_xiv

> eEPic, 1K™ KW, eE™ KW, etk ASIJILZ PZFR eiL'v KiiZ ciite|

> eE mspus Deer™” cgiY KitZ ciite]

> eE ma(iKZ molv™ eYby KitZ ciite]
81 ek
eE GKIU mgZjig RwgizK wPT hii ve>™  tjv tKutby bt 6 1™ 1 1K mg ™ i1Z Aer Z| it 6 1e™ U
etEi TKT] ™6 1™ t_tK mg~iZ eRig titL tKitbi ies™ th Aiex c_ IPITZ Kti ZiB eE] 1K
ntZ eE~ tKuthv e~ i ~1ZiK e'mia etj|
gtb Kii, O mgziji tKvtbvibi™ o ie>™ Ges ribi~ 6 ciigic|
mgZj thmKjie™ O t K r “iiZ Aei Z, Zit™ 1 tmU
eE, hii 1K™ O I evmia r. iPiT O etEi 1K™, ABIC !
eE 1ie~| OA,OB 1 0C Gi ctZ'KiU eEii emia

o

o)

mgZj~ KiZcq e tK mgeE 1e™ ejvng hi™ 1o~ _1jv i tq GKiU eE hig A ir, Ggh GKiU eE 1K
hitZ 1™, tju Aei” Z nq| Dctii iPHT A, B 1 C mgeE 1|

eiEi AFSi I einfill

hi~ tKithy etEi 1K™ O Ges e'mia r nq Zte O t K mgZtji th

mKj 1™ 1 TiZ r t 1K Kg 2¢7i tmUtK eEVi AF'Si Ges O t 1K

mgZiji thmKjie™i ~iZ r t_iK telk 2™ tmUtK eEli enfim R
ejvnh| efEi AFSi~ “BiU e i msthiRK tiLisk matYfite efEi

AF&HB K|

tKitbr etEi AF'Si~ GKIU 1™ 1 eint” GKiU 1e” 1 msthiRK tiLisk eEiUtK GKiU I tKej GKiU
i 1Z 1Q° Kii| wPiT, P efEi AFSi™ GKIU 1o~ Ges Q efEi eint” GKiU ie~| PQ tilLisk
ebIUtK tKej R 1 1Z 1Q Kti
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etti Rv 1 e'm

etki “BiU ifb 1e>” i msthiRK fiLwsk eEi GKiU R'v| etki
tKithy RV hi™ Ko™ 1™ {1 hig Zte RWUiK eiEi eim ejv ng|
A_wr efEi 1K Migr thiKitbr R ntjv e'm| WPT, AB I AC
eEili “BIU R Ges eEWi 1K™ O GfTi gfa” AC Rl
em; KiiY Rl eEi tK>"Migi] OA 1 OC efEi "B
emia] mZivs, etk 1K™ ciZ'K evimi ga'ler™ | AZGe
ctZ'K evimi "N 2r, thLitb r eEWi eimial

B
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Dcov™™ 1] ekl 1K™ I em rfb tKitby R Gi ga'ie™ i msthiRK tiLwsk H R Gi Ici

9

gtb Kii, O K 1etkd ABC etk eim bg Ggb GKiU
RY AB Ges GB RV Gi ga' 1~ M| O,M thM

Kii |

cg'Y KifZ nte th, OM fiLsk AB R Gi Dci jo|
AVb: O,A Ges O,B thM Kii|

cgwy :

AB

aicmgn

hv Zy

(1) AOAM Ges AOBM G

Ges
mZi\s,

(2) thinZ tKw@q “TiLK hMj tKiY Ges Zit™ i crigic mgib,
mZis, ZOMA=~Z0MB =1 mgiKiY|
AZGe, OM L AB. (cgwYZ)

AbimxiS 1] etEi thiKitr R Gi ja-igLEK tK>>Mig]

AM =BM
OA=08B

OM =OM
AOAM = AOBM
Z0OMA = ZOMB

[M,AB Gi ga'ie>’]

[ DFtq GKB etEi e'mia)
[ martY evl |

[ evd-evi-evd Dcev™ ]

AbimxyS 2| thiKiby mi il GKiU eEtK ~Biqi AiaK 1e"1Z 1~ KitZ citi by

KR :

1] Dcer™ 1 Gi teciiZ Deov™ iU ibgifc: etEi 1K™ T 1K e vfb Ab™ tKvtby R'v Gi Ici A%Z jo H
RK mg@LIEZ Kti N cgiY Ki|
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Dcer 2] efEi mKj mgib Ry 1K™ 1K mg~ieZx|

gtb Kii, O efEi tKy™ Ges AB 1CD etEi “BiU mgib R| c
cglY KifZ ne th, O t_iK AB Ges CD R'Wfiq mg™ieZx| ‘
ANE B
AYb: O 1_iK AB Ges CD R Gi Dci h_ipig
OE Ges OF jo AwK] O, A Ges O,C thM Kii|
cgwy :
aic hv Zy
(1) OE L AB [ 1K™ 1K eym vFb thiKitby R Gi
I OF LCD. Dci AZ jo R'itK mgidLIEZ Kti |
mZivs, AE =BE Ges CF = DF.
.. AE =%AB Ges CF =%CD.
(2)IKS AB=CD [KTbv]
AE =CF.
(3) GLb AOAE Ges AOCF mgiKiYx
ITFROtgi gfa” AiZFR OA= AIZFR OC Ges [ DFiq GKB etEi e'imia |
AE =CF. [aic 2]
AOAE = AOCF [ mgiKix TFIRi AZFR-ei mgmgZy
OE =OF. Deei™]

(4) 1KS§ OE Ges OF K™ O f {Kh yuig AB

R Ges CD RV Gi "iZ]

mZivs, AB Ges CD RWq etEi tKo™ 1 1K

mg 1eZx|
Dcei™ 3| etki 1K™ 1 1K mg~ieZimKj R'v ci (i mgib|

gtb Kii, O etEi K~ Ges ABICD “BiU Rv|] O 1t iK D
AB | CD Gi Dci hupig OE | OF ju| Zinij 4’
OE I10F 1K™ 1 iK hyuig ABICD Rgi “iZ ibt'k A

Kii] OE =OF nij cgV KiiZ nfe th, AB=CD.
AYb: O,AGes O,C thM Kii|
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cgwy :
aic h v Zu
(1) thinZ OE L AB Ges OF L CD. [ MKV |
mZivs, ZOEA = ZOFC = GK mgiKiY|
(2) GLb, AOAE Ges AOCF mgtKivx iTFROtqi
gfa" AIZFR  OA=AIZFR OC Ges [DFtq GKB etEi eimia
OE = OF [Kiby] _
AOAE = AOCE [ mgiKwYx i1 FiRi AiZfR-evd memgZy Dccy™”

©)

@) mzis 1 AB=1cp
2P 75
A_wr., AB=CD

AE =CF.

AE :%AB Ges CF :%CD [ 1K™ t 1K em rfb thiKvbv Rv Gi Dci

AW.Z ju REK mgiLiEZ Kii |

AbimxiS 1] etEi e'imB enEg RV

1]
2

3l

4l

5]

6

7
8]
9|
10]
1]

Abkijhbr 8-1

cigY Ki th, tKitbv efEi “BiU R'v ci” GitK mgiWLIEZ Kitj 2 i 1Q71e" eEi 1K™ nie|
cg Ki th, "BiU mgiSivj RV Gi ga'ier” i msthiRK mijtily tKo"Migx Ges Ritqi Ici
39l

tKvibv efEl AB 1 AC RV "BiU A we>"Migx e'vmital mii_ mgib tKvY Drecb Kii] cgy Ki
th, AB=AC.

IPIT O etEi 1K™ Ges R AB = RV AC.

cg'Y Ki th, ZBAO = ZCAO.

tKitbr eE GKIU mgtKiYx iTFRI kilies™ tjv i™tq hig] 1Ll th, eBli 1K AiZFRi
ga'le |

“BIU mgtKn K etEi GKUi AB RVAci eEiK C I D 1 1Z 10" Kii

cg'Y Ki th, AC =BD.

etEi “BUmgib R'v ci GitK 1Q™ Kiitj ™Lvl th, 2™ 1 GKWi Ask@g Acili Askgiqgi mgib|
cgiY Ki th, etki mgib Rv Gi ga'ier™, 1jv mgek|

1Ll th, evimi "B c§ t_1K Zvi iecixZ v 1K “BiU mgib R'v A¥b Kitj ZvivmgiSivj nq|
=Lyl th, evimi "B ¢S T_{K Zii vlectiZ 1" 1K “BiU mgvSivj R'v AIKEj Zviv mgib nq|
t~Lvl th, etEi “BIU RV Gi gta” enEi R-IU " Zi R'v AfcTlv tKb™ i 1bKUZi |




136

8-2 eEPic
etEi thikitby “BiU ve i gta'i ciivai AskiK Pic efj| wiT
A1B “BU 1 i giS efEi Ask_tjv JT Kii] t~Lv hig,
“BIU Astki GKIU Ask tQU, AbW ZjhigjKfiie eo] QW
AskiUtK DcPic 1 eoiUtK AiaPic ejv nq]l Al B GB Pici
ciSie” Ges Pici Ab" mKj 1™ Zii ASt 1ev” | Pici ASt
Iey WU GKiU 1e>™ C 1hi~6 Kii PiciUtK ACB Pic etj ArfinZ
Kiv ng Ges ACB czZiK Gviv cKik Kiv ng| Avevi KLiby
DcPiciU AB ¢ZiK @viv cKik Kiv ng| etEi “BiU e~ A1 B
eBIUtK "Bl Pitc 1ef3 Kti| Dfq Pitci cidie™ A1 B Ges
ciSie>” Qiov Pic “BIUT Ab” TKithy miaviY 1e>™ thB|

tKiY KZK LIEZ Pic
GKIU 1KY tKtbr etE GKiU Pvic LIEZ eviQb Kii ejvng hi®
(1) Preili ctZ'K ciSier”™ tKiYUT eldiiZ Aei Z nq,
(2) tKwili ctZ'K eidiZ PiciUi ASZ GKIU ciSier™, Ael Z nq
Ges
(3) PiciUi ASt™ ciZ'Kil 1™ tKiii AFSti K| wPiT
¢ IKZ tKWil O tKn K efE APB Pic LIEZ Kti|

ek KW

GKIU tKitYi kilie™ tKitby efEi GKIU 1~ ntj Ges tKwili
CiZ'K eliZ ki~ Quovl efEi GKIU 1~ WKij tKiviutK
GKIU eE™ tKiY ev efE ASIjILZ tKiY ejv ng| wPiT TKWY, 1jv
eE™ tKIY| ctZ'K eE™ tKiY etE GKIU Pic LIEZ Kti| GB Pic
DcPic, AaeE A_ev AiaPic niZ citi|

GKIU eE™ tKY etE th Pic LIEZ Kti, TKiU tmB Pci Ici “Eiqgib
Ges LIEZ Pici AbeUr Pic ASIjILZ ejv ng| crki PIT eE
tKiYiU APB Pdci Ici “Eiqgib Ges ACB Pic ASIjiLZ|

JjTYig th, APB 1 ACB GiK Actii AbeUr Pic|

TABI™

C

A B
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g3e” : etEi tKitby Pric ASIJILZ GKIU tKiY nt’Q tmB tKyY hvi
kilve>™ H Pitci GKIU ASt 1e»™ Ges hvi GK GKIU evll H Pitci
GK GKiU cidie™ ™ 1q hig| etEi tKvtbv Priic ~Eigqgib GKIU eE™
tKiY nt"Q H Prtci AbeUr Piic ASIJILZ GKiU tKiY|

@
T

K™ tKyY

GKIU tKitYi kilie™ tKitby etEi tKb™ Aei” Z ntj, TKiiUtK
H efEi GKiU 1K™~ tKiY ejv ng Ges tKiYiU efE th Pic LIEZ
Kii tmB Pici Ici Zv “Eiqgib ejv ng| ciki PiTi ~ZAOB
TKIYIU GKIU 1K™ tKiY Ges Zv APB Pitci Ici “Eiggib|

CiZ'K tK ™ 1KY etE GKiU DcPic LIEZ Kii| wiT APB
GKiU DcPic| etEi tKitbv DePrici Ici ~Eiggib 1K™ tKiY
ejiZ Gic tKWiKB terSig hii kilie™ etEi tKb™ Aei Z
Ges hvi evdigg H Pitci ciSier™ “BiU 1 g hig]

A

AaetEi Ici “Eiggib TK>™™ TKWY ietePbri Rb™ Icti DiiLZ
eYbr A_en bg| AaetEi TIT tK:™™ tKIY £BOC mijiKiY
Ges eE™ tKiY ZBAC mgiKiY|

Dccv " 4
etEi GKB Pitci Ici “Eiggib 1K™~ tKiY eE™ tKutYi 1, Y|

gtb Kii, O tK 1etkd ABC GKiU eE Ges Zii GKB DcPic
BC Gi lIci “Eiggb eE~ ZBAC Ges 1K™~ £BOC |
cgY KitZ nte th, /BOC =2/BAC

AYib: gtb Kii, AC tiLisk tK"Migi bg| G T A 1e>”
I"iq tKo“Migr fiLisk AD AuK|

&
! :>
a

dgi-18, MYZ-9g-10g
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cgvy

aic h v Zy

(1) 4AOBGi eint tKiY #BOD = ZBAO + ZABO [eint tKWY ASt  1ecixZ

(2) 4AOBG OA=0B tKvY@tqi mgioi mgib]

AZGe, /BAO = ZABO [ GKB efEi e'imia)

(3)aic (1) 1 (2) t_tK ZBOD =2,BAO. [ mgrevd WTFERi Fig msjM TKiY
(4) GKBfite 4AOCt 1K ~COD =2./CAO “BiU mgib |

() ac(3) 1 (4) 1 1K

/BOD + ZCOD =2/BA0O + 2/CAO

A_ir #BOC =2/BAC. [cguYZ] [thiM Kii]

Abfite ejv hig, efEi GKB Pitci Ici “Biggwb eE™ tKiY 1K™ tKitYi AfaK|

KR : O tK:™ 1etkd ABC etEi AC tKy“Migi ntj Dcei™ 8 cgiY Ki|

Dcev” 5

etEi GKB Pitci Dci “Eiggib eE™ tKiY_1jv ci Ui mgib]
gtb Kii, O efEi 1K)~ Ges etEi BCD Pitci Ici “Eiggib
/BAD | Z/BED "Bl eE™ K|

cgY KiiZ nte th, ZBAD = ZBED

AYb : O, BGes O, D thiM Kii|

cgwy :

aic h v Zy

(1) GLtb BCD Pvci Ici “Eiggib 1K™ tKWY £BOD |

mZivs, ~BOD =2./BAD Ges ~BOD =2 /BED [GKB Pitci Ici “Eggb 1K~

2/BAD =2/BED FKWY eE ™ tKutYi 18, Y |
el Z/BAD =/BED

Dcer™" 6

AaeE™ tKIY GK mgtKy

gtb Kii, O 1K lelkd etE AB GKiU e'ilm Ges ~ACB C
GKiU AaeE ™ tKiY|

cgY KitZ nte th, ZACB = GK mgiKiY|
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AYb : AB Gi thcitk C 1~ Ael Z, Zii lecixZ citk
etki Dci GKiU1e™ D 1bB]
cgwy :

aic h v Zy

(1) ADB Pitci Ici “Eiggib ek
[GKB Pitci Ici “Eqgib eE

/ACB =1 (1K™ mij tKY £AOB) -
2 TKIY 1K™ tKitYi AfaK |

(2) IKS mi jiKyY ~#AOB ~B mgiKiY|

. /ACB =% ("B mgtkiY) = GK mgtkiY|

AbimxyS 1] mgiKiYi TR AIZFRIK e'm ati eE Avb Kitj Zv mgiKSYK kilies™ 1" 1q hite|
AbimxiS 2| tKvtbr etET AiaPitc ASIJILZ tKiY m21KiY |

KR :
1] cgiY Ki th, tKitbv etEl DcPiic ASIJILZ tKiY ~ JiKiY|

Abkxjbr 8-2
1] 0O tK ieiko tKithy eE ABCD GKiIU ASIjiLZ PZfR| AB, CD KY@q .. 1" 1Z 1Q” Kitj
cgY Ki th, ZAOB + ~COD =2 ZAEB.

2] ABCD etE ABICD RV B ci (i E 1&°1Z 1Q™ KtitQ] t~Lvl th, AAED | ABED
m™ KKiYx|

3] O 1K ielkd etE ZADB + «BDC = GK mgtkiY| cgY Ki th, A1 B GesC GK
mijiiLvg Ael Z|

4] ABICD BURYVetki AFSti E 1 1Z Q™ KtitQ] cgY Ki th, AB 1 CD Picdq tKh™
th “BiU tKiY Drcb Kti, Zit™i mgi6 Z£AEC Gi g, Y|

5] t Ll th, eE™ UnciRqitgi 1ZhK eidq ci™ Ui mgib]

6] AB 1 CD tKitbv etki “BiU RV Ges P 1 Q h vutg Zvt™i @viviQb DcPic “Bili ga'ie>” |

PQ RYABICD RWKh yuig DI E 17 1Z 1Q” Kti] t°Lvl th, AD = AE.

83 ek PZfR

eExq PZTR ev etE ASijiLZ PZTR ntjv Ggb PZFR hii Pt kxlies™ etEi Dci Aei Z| G mKj
PZFiRi GKiU ietkl ag iqiQ] velqiU Abaveibi Rb™ ibiPi KiRiU Kii |
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KR :

ierfo AKitii KigKiU eExq PZFR ABCD AK| KigKiU ierfb emitai ek Avb Kti cizi Dci Pl Kti 1ey
Ibiq PZFR_ 1jv mniRB AWKy hig| PZFiR1 tKWY, 1jv fgic wbiPi mivil ciY Ki|

JugK bs /A /B /C /D ZA+2C | ZB+4D

mvilY 11K Kx fevSv hig ?

eE mspud Deer™

Dcev™" 7
etk ASIjILZ PZFiRi thiKitby “Bil lecixZ tKitYi mgio ~B mgtKiY|
gtb Kii, O 1K 1eikd GKiU eE ABCD PZTRIU ASIjiLZ niqiQ]

cgwY KifZ nie th, ZABC + ZADC = "B mgiKY| B
Ges ZBAD + #BCD = "B mgiKiY|

AYb: O, A Ges O, C thM Kii

cgwy :

aic h v Zy

(1) GKB Pic ADC Gi Dci “Eiqgib 1K™ GKB Pvici Dci “Eiggib 1K™
ZAOC =2 (eE~ ZABC) tKiY eE™ tKitYi 13, Y]

A ir, ZAOC =2/ABC GKB Pitci Dei “Eiggib 1K™~
(2) Avevi, GKB Pic ABC Gi Dci ~Eiggib tK>™™ tKiY eE™ tKitYi 13, Y]

cex tKY ZAOC =2 (eE~ £ADC)
A_r cex tKiY ZAOC =2 ~ADC

.. ZAOC + cex tKY ZAOC = 2(£ABC + ZADC)
IK§ ZAOC + cex tKiY ZAOC = Pii mgiKiy
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. 2(£ABC + ZADC = Pii mgiKiY

Z/ABC + ZADC = "B mgiKY|
GKBfite, cgwY Kiv hig th, ZBAD + ZBCD = "B mgiKiY|

AbimxiS 1] etk ASIJILZ PZFRi GKIU el eiaZ Kitj th emt™ KW Drcb ng ZvieciiZz ASt™
tKEYi mgib|
Abmxi3 2| etE ASIJILZ migiSiiK GKiU AigZi 1]

Dcci™” 8
tKitby PZFERT “BiU veciiZ tKWY madiK nij Zvi kiies™ Pviil mgek nq|
gtb Kii, ABCD PZf{R ZABC + ZADC = B mgiKiY|

cglY KitZ nte th, A, B,C, D 1" Pyl mgek]| , D
AYb : thinZ A B,C e 1ZbiU mgil bg, mZivs 1e>™ 1ZbiU A A\ c
I"tq hig Gilc GKiU 1 tKej GKIU eE AiQ| gtb Kui, eEl \/

AD tiLiskiK E 1e°1Z 1Q Kti| A, E thiM Kii| B

cgw :

aic h v Zy

AYb Abmiti ABCE et~ PZTR| etk ASIjiLZ PZFiRi “BiU leciiZ
mZits ZABC + ZAEC = "B mgiKiY TK#Y1 mgio "B mgiKiY|

IKS ZABC + ZADC = "B mgiKwY [t” 1qv ArfQ] eint  tKiY lecinZ ASt  thikutby
- JAEC = ADC tKitY1 tPiq eo|
IKS Zv Amoe| KviY ACED Gi eint  ZAEC >

lecixZ ASt «ADC
mZivs E Ges D 1ev"0q rfb niZ citi bl

E ie” Aek'B D e i mid_igtj hie|
AZGe, A, B,C,D e PiilU mgekE|
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Abkxjhbr 8-3
1] AABC G B | £C Gi mgidLUK@q P e 1Z Ges emgLEKSq Q e 1Z igij Z ntj,
cg Ki th, B,P,C,Q e~ Piiil mgekE]|
2] cgW Ki th, eE~ PZFiRi thiKitby tKitYi mg@LEK 1 Zvi vecixZ tKitYi emgLEK eiEi
Icti 1Q° Kii|
3] ABCD GKiU eE] ZCAB I ~CBA Gi mgiLEK “BiU P 1e"1Z Ges ~DBA | /DAB
tKiY@tqi mgiLEK “BIU Q e 1Z igijZ ntj, cgwY Ki th, A,Q,P,B 1" Priil mgek|
4] O K ielké etEi AB I CD R’ “BiU etEi AF'Sti Aei™ Z tKuthi 1" tZ mgtkutY igijZ
nigiQ] cgw Ki th, ZAOD + #BOC = "B mgiKiY|
5] mgb mgib figi Ici Aei Z th tKdbv “BU iTFRI IKitiKigg mediK ntj, cgi¥ Ki th, 2
clieEdq mgib nie]
6] ABCD PZfiRi tleciiZ tKiYdq ci Ui matiK| AC filv i ~BAD Gi mgiLEK ng,
Zte cgiY Ki th, BC=CD |
84 etki tQ°K I “UkK
mgZij GKiU eE 1 GKiU mi jtilvi cvi” tiK Ae b ietePhby Kii | GIYI{T biPi PiTi ¢ E 1Zbw
maveby 11qiQ:
(K) eE I mijtilvi tKutby maviY ie»™ thB,
(L) mijtilaU eEtK “BiU 1> 1Z 1Q° KtitQ,
(M) mijtilul eEtK GKIU 1" $Z ~Uk KtifQ]

OOD
(K) (L)

mgZtj GKiU eE I GKiU mijtiLvi mevwaK BWU tQ i~ WKiZ citi]| mgZj~ GKIU eE 1 GKWU
mijtilvi i "B 1Q71ie” K Zte tiLuUtK eEwi GKU tQ K ejv ng Ges hi™ GKiU 1 tKej
GKIU mianiY 1e™ _viK Zte tiluUiK eEwi GKiU ~GkK ejv ng| tkilv3 191{T, maviY ver WK H
TOkiKi “Ukie> ejvng| Dctii T GKIU eE 1 GKiU mijtilvi cvi” ik Ae b £~ Litbv nigiQ]
PT-K G eE I PQ mijtilvi tKvtby maviY 1e>> thB, WPT-L G PQ mijtiLuU eEtK A I B BWU
I 1Z 1Q° KfifQ Ges PT-M G PQ mijtiluU eEtK A e 1Z ~Uk KiitQ] PQ eEWi ~UkK 1
A GB TUkiKi “tkie|

gSe : efEi ciZ'K 1Q71Ki 1Q 1 " ftqi ASeZimKj 1o~ eEli ATt K|
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maviY kK
GKiU mi jtilv hi™ “BiU etEi ~ KK ng, Zte 2K eE “BiUi
GKIU maviY "UKK ejv ng|citki iPT, tjtZ AB Dfq etEi Q
miaiiY ~UKK] PT-K 1 1PT-L G ~Ukies™ GKB| 1PT-M 1 PT-N G
“Ukie>™ 1fb 1fb|

“BIU etEi Kty miaiY TukiKi “lkie” TBIU i1fb ntj
~ UKKIUIK

(K) mij maviY “UKK ejv ng hi™ eE “BUi tK0q ~UkiKi
GKB citk K Ges

(L) ZhK miaviY ~0kK ejv ng hi~ ek “Bili tK g ~OkiKi

leciiZ citk _viK]

PT-M G ~UKKiU mij miaviY ~UkK Ges iPT-N G ~UkKiU 1ZhK

maviY kK] r
“BIU etEi miaviY TUKK hit eE TBIUtK GKB i 1Z Tk Kti

A B
)
A
B
(=)
Zte H 1@ 1Z eE “BWU ci GitK ~0k Kii ejv ng| Gilc 19T, @
_1tKGes eint” (k nigiQ ejv ng i~ tK"@g ~ UkiKi weciiZ citk
K] PT-K G ef “BiUi ASt Gk Ges IPT-L G ent ik nigiQ] . @
Dccr™™ 9
etEi thiKitby ie™1Z AZ ~UkK ~OKKie~Migr e'mitai Ici jo| o
o)
P Q0 !

eE “BUT ASt Uk nigiQ ejv ng hi~ tK»"0g ~UkiKi GKB citk
gtb Kii, O K> 1eikd GKU efEi Ici™ P 1©°1Z PT GKW

“UKK Ges OP (K 1e>~Migr evmia] cgvy KiiZ nie th,

PT L OP. A@
AYb : PT 0kiKi Ici thiKitby GKiU 1™ Q 1hB Ges O, Q

thiM Kui |

cglY : thinZ etEi P 1 1Z PT GKIU KK, mZis H P
i €ZiZ PT Gi Ici~ Ab mKj 1e" etEi ewBfi Kie|
mZivs Q e IU etk eBti Aei Z|

. 0Q etEi e'mia OP Gi Piqeo, A ir, 0Q > OP GesZv~ Uk
e P €22 PT Gi Ici” Q i mKj Ae thi Rb mZ|

. 1K™ 0 11K PT “UkiKi Ici OP nj 1°Zg iZ|
mZis PT L OP.
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Abimxi& 1] etEi tKitbv ie 1Z GKiUgiT ~GKK AYb Kiv hig]

AbmxiS 2] Uk 1e»"1Z OkiKi et AZ jo 1Ko~ Migx|

AbimxiS 3| efEi tKithvies™ 1™ 1 H i Migr e'vmitai Ici AWZ jo D3 1e 1Z eEli ~ (kK ng|
Dccy " 10

etbi et tKuthiie™ t 1K etk “BiU “UKK Ubtj, Hie™ t K “Uk iey 0tqi ~1Z mgib|
gib Kii, O tK 1etkd ABC etEi P GKIU ein:” e~ Ges B

PA1PB ikidgetti Al B 1e°1Z “BiU “GUkK] cgW P A
KiiZ nte th, PA=PB ~\/

AVb: O, A; O,B GesO, P thil Kii A c

cgwy :

aic h vz

(1) thinZ PA (KK Ges OA ~ (kie»~Migr €"vmia, tminZ [ UKK ~ UkKie>™Migx e imvtai

PALOA. .. ZPAO = GK mgtKiY| Ici jo

Abiffc ZPBO = GK mgiKiY|

. APAO Ges APBO DfgB mgiKiYi iTFR]

(2) GLb, APAO I APBO mgtKiYi iTFREiq

AIZfR PO = AiZFR PO )

Ges OA=OB [GKB eiEi evmia]

- APAO = APEO. [mgiKwYx i1 FiRi AIZFR- eidl
PA — PB memgZy]

gse”:
1. "B ek ci GitK ent Uk Kitj, Ukie™ Qov ciZ'K etti Ab" mKj 1™ Aci efEi eBii _Kie]
2. "BWU ek ci GitK ASt Uk Kitj, ke~ Qiov QU etEi Ab™mKj 1o~ eo eBili AFSti Kie|
Dcci ™ 11
“BiU eE ci” GitK et Ok Kitj, 271 1K 0g 1 ~Uk 1ie™ mgtil|

gib Kii, AGes B tK> 1etkd “BiU eE ci Ui O 1 1Z ent™ Uk

Kii] cgY KifZ nie th, A, O Ges B 1ev™ 1ZbiU mgtil|

AYib : thinZ eEfig ci i O 1 1Z ~Uk KtifQ, mZiws O 1 {Z

271 GKWU miaviY ~UkK _Kie] GLb O e {Z maviY kK

POQ AYb Kii Ges O, A10,B thM Kii|
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cgry
A tK> 1eikd efE OA ~UK i~ Migr eimia Ges POQ ~ UkK | .
mZivs #POA = GK mgiKY| Z"c ZPOB = GK mgiKiY|
Z/POA + ZPOB = GK mgitKiY + GK mgiKyY = "B mgiKiY|
0

el, ZAOB = "B mgiKvY
A_wr, ZAOB GKIU mi jtKiY| . A, OGes B e TqmgtiL|

Abmxi$ 1] "Bl ek ci” GitK eint Uk Kitj, 1K 0iqi ~iZ eEfiqi e'mitai mgidi mgib]
AbimxiS 2] "BiU ek ci” UitK ASt Uk Kitj, K Btqi ~iZ ekftqi emitai AStii mgib|

KR : 1] cg¥ Ki th, “BiU eE ci” (i ASt Uk Kitj, Zit™i tK:"0q 1 ~lkie™ mgtil nie|

Abkijbx 8-4

1] O K ielké GKiU efEi eint™ tKitbvie™ P 1 1K etk “BiU ~UkK Ubv nj| cgY Ki th,
OP mijtili Uk-RV Gi jogLEK]|

2] 1T lquAMQ, O etEi tK™ Ges PA 1 PB ~(kKfq eEfK h yutg A1 Bie™tZ ~uk KtitQ]
cgY Ki th, PO, ZAPB 1K mgidLiEZ Kii|

3] cow Ki th, “BiU eE GKiKin K ntj Ges enEi eEi tKvthy R'v 1~ Zi eBEUiK UK Kitj
D3 Ry ~(kie»"1Z mgidLIEZ nq|

4]  AB fKithv etEi e'im Ges BC eimitai mgib GKIU RY| hi™ A1 C e 1Z AWZ ~UkKdq
ci Ui D e ZigijZ ng, Zte cgY Ki th, ACD GKiU mgevd iTfR|

5] cgW Ki th, tKitbv etEi ciivjiLZ PZFiRi thiKitby “BiU tecixZ el tKb™ th “BiU tKwY
anY Kti, Zvivci 01 megiK]|

8-5 ek maliKg mady™"

magv™" 1

GKiU ek ev eEPic ™ Iq AitQ, tK>™ 1bYq KitZ nte|

GKiU eE 1PT-1 ev eEPic 1PT-2 > v AtQ, eEWi el

eEPiciUl tK>™ 1bYq KitZ nte| C
AYib : c"E etk ev eEPic 1Zbil 1&~ A, B 1 C 1bB| G OFK .’
A, BGesB,C thM Kii] ABIBC RV “Bui | T /
JomgiLEK h vutg EF I GH tiLisk “BiU Unb| gib f

Kii, Zviv ci Ui O 1e71Z 1Q” Kii| mZiws, O e B
etki el eEPiici 1K |
dgi-19, MYZ-9g-10g
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cgY : EF tilsk AB R Gi Ges GH tfiLisk BC RV Gi jamgi@LEK] IKS EF I GH Dfiq
HKO™Migr Ges O Zuvt™ i miariY 1Q™ 1e™ | mZivs O e~ B etEd ev eEPvici tKo™ |

efEi ~UKkK Avb

Agiv 1RibiIQ th, efEi rFZii Aei” Z tKitbv i 1 1K efEi ~0kK AKv hig br] v iU ™ etEi
Ici K Zintj D3 e 1Z etfi GKiUgiT ~UkK AYb Kiv hig] ~UkKIU elYZ e 1Z AiZ
e'imitai Dci o ng| mZivs, eEi” Z tKitby iy 1Z etEi ~UKK AYb KitZ nij elYZ 1o 1Z e'imia
AVib Kti e'mitai Dci jo AKiZ nfe] Averi 1o WU etEi eBti Aei” Z nij vt 1K etE "B
~UkK AiKv hite|

magy™" 2

etEi tKitby 1e™1Z GKIU ~UKK AIK{Z nte]

gib Kii, O 1K 1eilkd etE A GKil i~ | A 1e1Z

eEliZ GKIU ~ kK AKiZ nie] 0
AYb :

(1) O,A thMKii] A e iZ OA Gi Dci AP jn
AuK| Zintj AP 1bYq UKK]

cgvY : OA tiLisk A 1e>"Migr e ymia Ges AP Zii
Ici jo| mZiws, AP fiLBibiYq UKK]

S
~

tetkl ~6e" : et tKithy 1o 1Z GKiUgiT ~ukK AiKv nq|

mal~" 3
etEi et tKitbiie™ t K eEUi ~ KK AKIZ nie|
gtb Kii, O tK ieikd efti P GKIU emt™ 19~ P e

t 1K H efE ~UkK AK{Z nie|

AYb :

(1) P,O thMKii] PO fibLwstki gale™ M ibYq Kii|
(2) GLb M 1K tK™ Kii MO Gi mgib evmia ibig GKiU
eE AuK] gtb Kii, bZb A%Z eEl c’E eEiK AIB 3
e 1Z 10 Kii|

(3)A, P Ges B,P thiM Kii]

Zintj, AP, BP DfigB ibtYq (kK]
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cglY : A, OGes B,O thiM Kii| APB etE PO eim|

. ZPAO = GK mgtKy [ AaeE™ tKiY mgiKiy ]

mZiws, OA tiLisk AP filwstki Ici jo|] AZGe, O tKn K etEi A 1© 1Z AP tilLisk GKiU
~UKK] Abifcfite, BP fiLiskl GKiU ~UkK]

letkl ~0e” : etEil ent™ tKithvie™ t K H etk “BiU I tKej ~BiU ~UkK AWKy hig|

ma(y™" 4
tKvtbv b~ 6 ITFRI crieE AKIZ nie]

gib Kii, ABC GKWU iTFR| Gi ciieE AKIZ nie] A w, Ggb GKiU
eE AK{Z nte, hiiTFiRi 1ZbiU ki~ A, B 1C 1o 1"iq hig|
AYb :

(1) AB I AC fiLwstki jo mgidLEK h vutg EM 1 FN tilisk
AuK| gtb Kii, Zvivci (11K O 1e71Z 1Q” Kii|

(2) A,0 thiMKii] O tK 1K™ Kii OA Gi mgib e'vmia ibiq GKiU
ek AuK|

Zintj, eElV A, B I C 1 Migi nte Ges GB eEiUB AABC Gil ibtYq
ciiekE|

cgY : B,OGesC,0 thiM Kii] O e W AB Gi jomgWLEK
EM Gi Ici Ael Z|

. OA=0B, GKBfite, OA=0C

. OA=0B=0C

mZiws O tK tK:™ Kti OA Gi mgib e'vmva ibiq Ai.Z eEw

A,B I C e 1ZbiU 1" 1q hite] mZivs GB eEiUB AABC Gi ciiek|

KR : Ictii P GKIU m2tKiYx iTFiRi ciieE AKv nigiQ] ~jiKwx Ges mgtKiYi iTFiRi
ciieE AYb Ki |

JVig th, m2iKyYOTFRi T otk iTFRE AFSEH, ~ jIKWYOTFRE T ciifko™ iTFiRi
einfitM Ges mgtKi iTFERi T ciitko™ AiIZFiRi Ici Aer Z|
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ma(y™" 5
tKutby 1o 6 WTFERi ASeE AKIZ nte|

gib Kii, AABC GKU iTFR| Gi ASeE AKIZ nie] A_wr, A

AABC Gi 1fzZti Ggb GKiU eE AKIZ nfe, hy F E
BC,CA 1 AB el Zbli ciZKIUiK Tk Kiil }@4\
AYb: ZABC I ZACB Gi mgidLEK h_yuig BL 1 CM B D c

AIK] gtb Kii, Zviv O 17 1Z 1Q” Kfi] O t K BC Gi
Ici OD jo AuK Ges gtb Kii, Zv BC 1K D e 1Z 1Q°
Kti] O tK 1K~ Kti OD Gi mgib e'mia ibtq GKIU eE
AIK| Zntj, GB eEiUB 1biYq ASeE|

cgY: O T {K AC 1 AB Gi Ici h_yuig OE 1 OF ja Unb] gib Kii, jofq evidqiK h_vuig
EIF e 1Z1Q Kitil
O 1»~ ZABC Gi WLEIKi Ici Aer Z|

. OF=0D
Abiicfite, O 1©~ ZABC Gi WLEIKi Ici Aei Z etj OF =0D
. OD=0OE =0F
mZivs O 1K tKy~ Kti OD Gi mgib e'imia ibtq eE AKKtj Zv D,E Ges F 1e>™ 1 1q hite|
Aieri, OD,OE I OF Gi ciSiex"1Z h yutg BC,AC | AB jo
mZivs eEl AABC Gi 1fZti t 1K Gi evi 1ZbiUtK h_yutg D,E | F 1 1Z ~ 0K Kti |
AZGe, DEF eEIUB AABC Gi ASeE nie|
mal™" 6
tKuthy 1Ibi™ 6 1TFRi eneE AIK1Z nie]

gtb Kii, ABC GKWU iTFR| Gi eineE AKIZ nie] r
A_ir, Ggb GKiU eE AKKIZ nte, hi iITFIRi GKIU enitK
Ges Aci "B eilii elaZiskiK Uk Kti| C/A _E
AYb : AB 1 AC eilidgiK h yug DI F chS eiaZ H Y
A B D

Kii] «DBC 1 FCBGi mg@LEK BM GesCN
AuK] gtb Kii, E Z2¢71 1Q” e | E 11K BC Gi
Ici EH jo AuK Ges gtb Kii Zv BC tK H 10" 1Z
tQ™ Kii] E tK K™ Kii EH Gi mgib emia ibig
GKiU eE AnK|

Znij, GB ekiUB ibtYq emnek|



MiYZ 149

cg¥ : E tiK BDICF fiLwtki Ici hyuig EGIEL jo Uamb] gitb Kii, jodq,
tilwsk@giK h_yuig G I L e 1Z 1Q° Kii|
E 1© W ~DBC Gi WLEIKi Ici Aer Z

EH =EG
Abiicfite, E eI ZFCB Gi WLEIKi Ici Aei Z etj EH =EL
EH =EG =EL

mZis E 1K Ky~ Kti EL Gi mgib e'vmia ibtq A¥Z eE H,G Ges L 1o ibig hite]
Awevi, EH,EG | EL Gi ciSie»"1Z h_vyuig BC,BD I CF tiLsk iZzbiU jo|

mZivs eEll tiLisk 1ZbiUiK h_vutg H,G I L e 1ZbiUiZ ~uk Kii|

AZGe, HGL eEiUB AABC Gi einek nie|

g3e” : tKitbv iITFRi 1Zbil eneE AKy hig|
| KR : 1] ilfiRi Aci “BiU einek AK| |

Abkijhbx 8-5

1. woiPi Z_" tjv JI Ki :
i efE " OKkK 0k i Migr eimitai Ici jo
i AaeE™ tKiY GK mgiKwy
i efEi mKj mgib RV 1K™ 1 1K mg~ieZx
IbtPT TKvbiU mivK ?
K. iLii L. ilLiii
M. i L iii ' N. i, i b iii
A

Bc

Ictii PT Abhigi 2 1 3 bs ctki DEi "I

2. £ZBOD Gi crig nie-

K. %ZBAC L. %LBAD

4. 2 ZBAC 9. 2 ZBAD
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3. ekl ABC ITfiRi-

K. ASeE L. cliekE

M. einteE N. DceE
4. tKithv etEl AvaPiic ASIjILZ tKiY-

K. m2iKyY L. mgiKyy

M. § Ky N. CiKIKwY

tKvth etk Ggh GKiU ~ukK AWK thb Zvoi™6 mi jtiLvi mgySivj nq|

tKuthy etk Ggh GKiU ~UkK AWK thb Zvibi™6 mijtiLlvi Dci jo nq]

tKitbv etE Ggb “BiU ~UKK AIK thb Zvt™ 1 AST= tKiY 60° nq|

3 tmig., 4 fmig. 1 4-5 tm.ig. eiieiko GKIU iTFRi ciieE AKK Ges GB etEi e'imia ibYq Kil

5 tm.ig evlierkd GKiU mgevdi iTFR ABC Gi AC eilitK ~ Kk Kiitq GKiU eineE AKK|

10. GKWU etMi ASeE I ciiek AK|

11.  cgW Ki th, mgiderd rTFiRi mgib eGidgiK evm ati “BiU eE Avib Kitj, Zviv figi
ga'lle 1K ci Ui fQ Kii|

12, cgiY Ki th, mgtKiiTFiRT AZFRi gale™ 1iecihZ kitli msthiRK tiLsk AZFRi AfaK|

13.  ABC GKWUTFR| AB 1K emibiq A¥Z eE i BC etk D 1o 1K 1Q™ Kii, Zte
cglY Ki th, AC eilitK e'm ibiq A%Z eEl D 1" 1" iq hie|

14. AB | CD GKB etE “BiU mgisivj Rv| cgwY Ki th, Plc AC =Pic BD .

15. 0 tK ieiko tKithi etEi AB 1 CD RV "BIU etEi AFSi™ E 1712 1Q° Kitj cgiy Ki

th, ZAEC = %(ZBOD + ZA0C).

16. “BiU mgib e imierké etEl miaiiY RV AB | B 1" 1" iq AiZ tKitby mijtily hi™ eE “BiUi
mi_ P I Qe 1ZigiyZ nq, Zte cgY Ki th, AOAQ mgifevd|

© 00 N o O

17. 0 1K ielkd ABC etk RVAB =x fm.ig. OD LAB

citki 1PT Abhigi 1biPi ck, tjvi DEi "Vl
K. eEwi t91Tdj ibYq Ki| %
L. t L th, D, AB Gi ga'ie | [~

A B
M. oD =( ?X-Z) fm. 1g. ntj x Gi gib bYq Ki| 2

18. GKIU WTF{Ri 1Zow evdi ““N"h_ypatg 4 tm. vg. 5 tm.ig. 1 6 m. ig.
Ictii Z_" Abhigi ibigi ck, tjvi DEI “vI:
K. WTFRIU A%b Ki
L. 1TFRWUi crieE AYb Ki|
M. iTFRi crietEi ennti th tKib GKIU it 0 1™ 1 1K etEl “BIU ~UKK A¥b Kti

t7Lvl th ~ ukK@igi ~1Z mgib nq|



beg Aa'iq
IEKYIgiZK AbciZ

(Trigonometric Ratios)

Agiv cizibgZ ITFR, vetkl Kii mgiKyr iTFRi e'envi Kii _wK| Aigit™i PwiniKi ciitetk
bibv DY iniY 1Ly hig thLvtb Kibvg mgiKwx iTFR Mvb Kiv hig] tmB ciPxb hiM gibl RwgiZi
minith”™ b™xi Zdti “wotq b xi ¢ ibYq Kivi TKSKj wkiLiQf | MdQ bv DIVI MiQi Qigvi mi%h juvi
Zjbv Kti ibLZfte MiQi D'PZv giciZ 1kiLiQj| GB MwYizK tKSkj tkLitbvi Rb™ mi6 nigiQ
TEKWYigiZ bitg MiViZi GK 1etkl kL] Trigonometry k& MK k& tri(A_ 1Zb) gon(A_
ail) metron(A_ crigic) @viv MVZ | iTtKWIigiZtZ vTFRT evd I tKitYi gta” madK reliq eV b
Kiv ng| igki I evejbig mFZig iTtKiigiZ e'entiii 1h™kb itqiQ] wgkisgiv fig Riic 1 cikikj
KitR Gi el e'envi KiZ etj aviyv Kivng| Gi mnith” fR'wzie MY ci_ex T 1K ~ieZx Mn-b{Ti
“iZ bYq KiizZb]| Aabv iTIKWYIgiZi e'envi MiYIZi mKj kiLig| vTFR mspus mgmvi mgvaib,
torfiMkb BZw™ 11T 1TtKWYigiZi e'icK e'envi niq K| MYIZi igZcY tRwZieAb kiLimn
K'vjKjvim Gi e(j e'envi ifqiQ]
Aa'vg Tkl kv xiWN
> m2KitYi iIMKYigizK AbciZ eYo KifZ crite]
> m2iKitYi iTIKIgiZK AboiZ , tjvi gta” cii~ ik madK ibYq KitZ ciite]
> m2KitYi iTKYigiZK AbciZ  tjvi aeZv hwPvB Kii cgiy | MaYiZK mgm'y mgvarb KitZ
ciite]
RugiZK cx1ZiZ 30°, 45°, 60° tKutYi iTiK\YigiZK AbcitZi gib ibYq 1 ciqiM KifZ ciite]
0° 1 90° tKitYi A_cY ITtKiigizK AbciZ  tjvi gib ibYq Kii ctgM KitZ ciite]
TEKYIgiZK AtHF verj cgiy KidZ ciite
> IKYIgiZK AtFverj i ciqM KitZ ciite]
9-1  motKix iTFiRi e, fjvi bigKiY
Agiv Rub, mgikwx iTFRi el tju AZFR, fig I DbiZ bitg ArfinZ ng| iTFRi AbfigK
Ae vtbi Rb™ G bugmgn mi K| Avevi mgiKix vTFIRi m2iKiYgtqi GKi mitct] Ae vibi
tciifZ 1 el tjvi bigKiY Kivng] h_v:

K. 0AIZFR0, mgtkivy iTFiRi enEg evdi hv mgtKitYi iecixZ eid

L. fieciiZ evdd, hv ntjv ¢ E tKitYi mivmii leciiZ 1" 1Ki eid

M. mibinZ evdd, hv ™ E tKvY mioKvix GKiU tiLisk]|

YV V VYV
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P P
0 N 0 N
</PON 1tKuYi Rb" AiZFR OP , mibinZ evd Z0OPN 1tKuYi Rb" AiZFR OP , mbinZ evd
ON, teciiZ eili PN PN, tecixZ el ON

RwgizK wPiTi kilie™ 1PryZ Kivi Rb™ eo nifZi eY 1 el bt k KitZ tQU ndZi eY e'envi Kiv
ng| tKiY 1bi ki Rb" cigkB iMK eY e'eliZ nq| MK eYgvjvi Qqil elij e'elZ eY nijv:

alpha o beta 3 gamma Y theta 0 phi ¢ omega ®

(Avjdv) (vely) (Mvgv) (_Un (ciB) (Hgm)

ciPib Mimi 1eL'vZ me MiYZie 1 i niZ afiB Rwgiz 1 vIIKWYigiziZ MK eY_ijv e'envi niq
AmiQ|

D wniY 1] 6 tKiYi Rb™ AiZFR, mibinZ evli 1 1ecinZ evd iPryZ Ki|

) () Q)
r G
0 N q F
15 E

mgvaub :

(K) AiZfR 17 GKK (L) AiZfR p (M) AiZfR EF
lecixZ el 8 GKK lecixZ el r lecihiZ el EG
mibinZ evd 15 GKK mibinZ el g mibinZ el FG

D™wiY 2] o I B tKuYi Rb" AiZFR, mbinZ evd I vecixZ evdi "N ibYq Ki |

7N\
o B

25
(K) o tKvYi Rb (L) B tKiYi Rb
AIZTR 25 GKK AiZfR 25 GKK
lecixZ el 24 GKK lecixZ eii 7 GKK
mibinZ evd 7 GKK mibinZ evd 24 GKK

KR :
0 1 ¢ tKiYi Rb” AiZFR, mbinZ evii I lecixZ el b k Ki|
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(i) I 0 (i) et q)
(a) D (b) 12 d

9-2 m™k mgiKx iTF{Ri evd_1jvi AbciZmgini aeZy

KiR : 1btP1 PviiU m™k mgiKvYx iIFIR1 evd, fjvi "N fgic miwvil ciY Ki | vIFiRi AbciZ, 1jv
ma(ikK Ky j97 Ki ?

AbciZ ((tKutYi miictvD)
BC AB AC BC/ AC AB/ AC BC/ AB

gib Kii, £XOA GKiU m2iKY| OA ewliiZ thiKvtbv GKIU 1™ P 1bB] P f_{K OX el chS
PM jo Unb| dij GKiU mgiKix iTFR POM MNZ niji] GB APOM Gi PM,OM | OP
eud, tjvi thizbw AbciZ cvlgi hig Zvi™ i gib OA eiliiZ benPZ P 1e>” 1 Ae tbi Ici ibfi Kii
b|

ZXOA tKitYi OA elfZ thikvibvie™ P I B 1 1K OX el chS h_yuig PM 1 BM, jn
AYb Kitj APOM 1 AROM, “BiU m™k mgtKwx iTFR MVZ nq|

P1

GLb, APOM I AROM,; m k nlquq, P
PM _OP o PM _ AM, 0) 6
RM, OR OP OR 0 M Mi X

dgv-20, MiYZ-9g-10g
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mYZ

OM _ OP oM oM, .

= — e, — = (1))
OM, OR oP OR,
PM _ OM . PM _ BM, o
RM, OM, oM oM,
A_r, AbciZmgini ciZ'KiU a‘eK| GB AbcizmgniK iTtKiigizK AbciZ etj |
9-3  m2iKitYi iTIKWYigiZK AbciZ
gib Kii, ZXOA GKiU m2iKiY] OA ei(fZ thiKitby GKiU 1e>” A

P wB] P tiK OX eli ch§ PM jo Unb] dij GKW

mgiKx iTFR POM MVZ ntji] GB APOM Gi PM,OM | P
OP e tjvi th QqU Abciz cilqr hig Zi" 1 £XOA Gi
ITKYIgIZK AbciZ ejv nq Ges 2 i ciZ'KIUK GK GKiU
mibi~ 0 bitg bigKiY Kivng| 0 M X
ZXOA mitct mgtkis iTFR POM Gi PM iecixZ e,

OM mibinZ e, OP AIZFR| GLb ~XOA=6 aitj, 0 tKitYi th QqU iTiKiigizK Abciz
cvlqv hig Zvibtg eYby Kiv nijy]

IPT t_1K,
sing= PM _ IECUZEU o yvi miBh (sine) |
OoP AIZTR
OM mibinZ evl ] .
cosO = op - AZIR [6 TKiYi tKimBb cosine ]
tan@ = PM _ leciiZ el [6 TKuiYi UbiRU tan gent ]

oM mibinZ ev{
Ges Gt i 1lecixZ Abciz

cosecd = ﬁ [0 tKutYl tKiimK'wU cosecant ]
i

secO = Lt [6 TKYi tmK'wU secant]
coso

coto = 1 [0 TKiYi TKWbiRU cotangent]
tan®

JT Kii, sin6 cZiKiU 6 tKitYi mBb-Gi AbciZiK teiSig; sinl 6 Gi _YdjiK bg|] 6 ed”
sin Avjv v TKitby A_ enb Kti bv] iTIKWigizK Abvo™ Abciz  tjvi 191ET1 ielqiU cthiR'|



9-4 HKWYIgiZK AbciZ _ fjvi malK
gib Kii, ZXOA =6 GKiU m2tKY|

citki PT mitctqT, msAibhigy,

. PM 1 OP (]
sin = ——, cosec) =——= —— 0
OP sin@ PM
cosG:%, eco = = oP
OoP cosO oM
PM _ oM
tan6=——, cotp = ——= ——
oM tan© PM
PM
A, tand = PM _ OP_ [ie I nitk OP @iy il Kti]
' oM oM
OP
_ sin®
cos0
. tan® = sind
c0s0
Ges GKBfite,
coto = C?—SG
sin®

9-5 ITKVIgIZK AtF verj
b (sinBY2+ cos8)? = [PM) 4 [OM Y
(i) (sinB)“ +(cosB)” = (OP] J{OP)
_ PM2+OM2 _ PM?+0OM? OP?
OP> OP*  OP®  OP’
-1
el, (sin®)%+(cosB)? =1

[hC_viMvivimi mT ]

. sin?0 +cos’® =1

gSe": cYmsLvmPK n Gi Rb" (sin6)" tK (sin"0),(cos0)" tK cos"® BZw™ tjLvnqg|

2
(i) sec?d =(sech)’ = ((())_l\jj

_ OP?  PM?+0M?
oM? OoM?

[OP mgiKiYx APOM Gi AIZFR eij]

155
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_ PM?2 OM?
PSSV RSV
OM? OM

2
1+(EN¥J=1+amef=1+m¥e
OM

- sec’® =1+tan%0

eV, | sec?0 —tan’0 =1

eV, | tan’0 =sec’® —1

PM
_ OP>  PM?+0OM?
PM? PM?

_ PM2 OM? (om)z

=1+

2
(iii) cosec’® = (cosec®)? = (ﬁj

[OP mgiKr APOM Gi AIZTR eij]

—_— —+— [
PM? PM? PM
=1+ (cotB)? = 1+cot’e

cosec?® —cot? 0 =1 | G8S | cot’ =cosec’d -1

KR t
1] wtPi iTEKWIgiZK mT, 1jv mniR gib ivLvi Rb™ ZwjKi "Zi Ki|
1
cosecd =—— 5ino in2g % 1
sin® tan® — oo sm2 +COS 2_
sec) = ——— o sec’® =1+tan“0
c0s® cotg = 29%Y cosec’® =1+cot’0
1 sin®
tan0 = ——
coto

D wniY 1] tan A:% ntj, A tKitYi Abb™ iTtKiigizK Abcizmgn ibYq Ki |

4 C
mgvab : T~ Iqv AQ, tan AZE'

AZGe, A tKuitYl lecixZ evl = 4, mibinZ el = 3 4
AZTR = /42 +3? =4[25 =5
3 A 3 B

mZivs, sin A= i cos A= § cot A==
5 5 4

MiYZ
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cosec A= E secA=§.
4 3
D niY 2] ABC mgtKivi iTFIRi ~B tKiYiU mgtKiY| tan A=1ntj 2sin AcosA=1 Gi mZ'Zy
hiPvB Ki |
< 4 C
mgvavb : 1~ 1y AQ, tan A=§.

AZGe, A tKitYi tecixZ el = 4, mibinZ evd = 3 4

AIZFR = 42 132 =25 =5

mZivs, sin A= i, cos A= §, COtA:E A 3 B
5 5 4

cosec A= E secA:E.

4 3
D niY 2] ABC mgtKixiTFiRi ~B tKwil mgtkiY| tan A=1ntj 2sin AcosA=1 Gi mZ'Zy
hiPvB Ki |
mgvavb : -1y AtQ, tan A=1. C
AZGe, leciiZ el = mibinZ evil = 1

AIZFR = V12 +12 =42 V2

L 1 1
mZns, sinA= — —.
V2 V2
GLb evgcﬂzZsinAcosA:Zi-i: %:1 A 3 B

V2

, COS A=

Ny

= WibcT |
~.2sin Acos A=1 elK'iU mZ"|

KR :
1] ABC mgtKYx iTfRi £ZC mgiKiy, AB=29 tmig., BC= 21 fmig. Ges ZABC =0 ntj,
c0s’® —sin0 Gi g fei Ki|

D wniY 3] cgwY Ki th, tan® +cot® =sec6.coseco.

mgvavb :
evgcql = tan6 + cotd
sin®  cose
cos®  sin@
_ sin’ + cos%0
sind - coso
= ; [ sin’® + cos’0 =1]
Sind - coso
11
sin® cosO

= C0Seco -seco
= sech - cosecO = Wbcql (cguYZ)|
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_ sin% +cos’0
cos’0 sin’0
1 =2 2
=—————[-SIiN“O +cosO =1
c0s%0 sin’d [ ]
I S
cos’0 sin’
= sec’® - cosec’®
=Whbcql (cgwyz)|
< - . 1 1
D iniY 5] cg Ki th, ——+ —=1
1+sin‘®@ 1+ cosec®
1 1
-+
1+sin’® 1+ cosec?0
1
- —
1+sin’0 14 _12
Sin“0
1 sin%
= : + :
1+sin’®0  1+sin’0
_1+sin%
1+sin%0
=1 =Wbcql (cgny2)|

mgvab : evgcql =

1 1
=2 + 2
2-SIin“A  2+tan‘“A

D wniY 6] cgwY Ki :

1 1
_ +
2-sin’A  2+tan’A
1 1
AT S 2
2-sin“A Sin“A
24+ o2
cosA
1 cos’A
- + -
2 -sin®A  2c0s’A +sin’A
1 cos’A
= N T -2 -
2-sin“A  2(1-sin“A) +sin“A
1 cos’A
= AT -2 )
2—-SIN“A  2-2sin“A+sin“A
1 1-sin?A
= A T 2
2-Sin“A  2-sin“A
_ 2-sin*A
2-sin’ A
=1=Wbcq (cguwyz)

mgvavb : eigcl
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tanA  secA-1 0

D wniY 7] cgwy Ki : —
secA+1 tanA

tanA secA -1
secA+1  tanA
tan”A — (sec’A 1) [-sec? A—1=tan’® A]
(secA +1)tanA
_ tan’A-tan’A
B (secA +1)tanA
~ 0
B (secA +1)tanA

=0 =Wbcq (cgwYz)

mgvarb : eigcy =

1-sinA

D iniY 8] cgiY Ki : —— =secA—tanA
1+sinA
1-sinA
mavawb : evgcq] =
g ge 1+sinA

_ |@=sinA)-sinA) L — _ _
) \/(1+sinA)(1—sinA) e I nitK /(1-sinA) Biiv, Y Kti]

_ |@-sinA)?
1-sin’A

_|(@@-sinA)?
cos’A

1-sinA
" cosA
_ LN SinA
COSA  COSA
= SeCA —tanA
=Whbcq (cguYZ)
D niY 9] tanA+sinA=a Ges tanA—sinA=b nij, cgi¥ Ki th, a? —b* =4+/ab .
mgvaib : GLith ¢ E, tanA+sinA=a Ges tanA—sinA=b
eigcyl =a® -b?
(tanA +sinA)? — (tanA —sinA)?

AtanAsinA [ (a+Db)? —(a—Db)? = 4ab]

= 44/tan®Asin?A

159
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= 4\/tan2A (1—cos’A)

= 44/tan?A — tan’A - cos?A
= 4/tan’A —sin’A
= 4,/(tanA +sinA)(tanA —sinA)

= 4 /ab
= Wibcy (cgwYz)

KIR : 1] cot* A—cot” A=1 nij, cg¥ Ki th, cos*® +cos’ A=1
2| sin®A+sin*A =1 nij, cg¥ Ki th, tan*A +tan’A =1

D iniY 10] secA+tanA=g nij, secA—tanA Gi gbibYq Ki|

mgvaib : GLvtb C E, secA +tanA =g ............. 0]

Aigiv Rub, sec’A =1+ tan’A
el, sec’A—tan’A =1
el, (secA+tanA)(secA—tanA)=1

ey, g(secA—tanA)=1 [(i) niZ]

secA —tanA = %

Abkxjhbx 9-1

1] btPi MaYiZK D3 _tjvi mZ'-ig_"v hiPB Ki | 1Zvgvi DELii ctqf i@ “vl |
K. tan A Gi gib me”v 1 Gi tPiq Kg
L. cot A nijv cotl AGI Yd]

12

5

N. cos nfjv cotangent Gi msi[B iic

M. A Gi tKib gitbi Rb" secA =

2| sinA :% ntj, A 1KiEYi Abib’ iTHKiYigiZK Abcizmgn ibYq Kil

3] t lguAiQ, 15cotA=8,sinA I sec A Gi gib fei Ki|

WyYZ
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= 4\/tan2A (1-cos’A)

= 4+/tan?A — tan2A - cos?A
= 44/tan’A —sin2A
= 4,/(tanA +sinA)(tanA —sinA)

= 4Jab
= Wibcy (cgwYZ)

KIR : 1] cot* A—cot® A=1 nij, cgV Ki th, cos*® +cos® A=1
2| sin’A+sin“A =1 ntj, cgV¥ Ki th, tan*A+tan’A =1

D wiY 10] secA+tanA=g nij, secA—tanA Gi gibibYq Ki|

mgvab : GLitb ¢ E, secA +tanA :g ............. (i)

Aigiv Rub, sec’A =1+ tan’A
el, sec’A —tan’A =1
el, (secA+tanA)(secA—tanA)=1

ev, g(secA—tanA):l [(i) niZ]

secA —tanA = %

Abkxjbr 9-1

1]  woiPT MWYiZK DI _tjvi mZ™-ig_"v hvPvB Ki | tZvgvi DETi 9] hiS “vl|
K. tan A Gi gb me™v 1 Gi 1Piq Kg
L. cot A nijv cotl AGi ,Ydj

12

5

N. cos nfjv cotangent Gi msif[R 1ic

M. A Gi tKib giibi Rb" secA =

2| sinAzg ntj, A tKitYi Abw iTtKigizK Abcizmgn ibYq Ki |
3] t lqrAiQ, 15cotA =8, sinA I sec A Gi gib fei Ki

dgv-21, MiYZ-9g-10g
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4

5]

ABC mgiKiYx iTFiRi ~C mgtKiY, AB =13 tm.g., BC =12 tm.ig. Ges
ZABC =6 nij, sin6, cosd 1 tan6 Gi gib fei Ki|

ABC mgiKiYy ITFiRi ~B tKWYiU mgikKiY] tan A=+/3 nij, +/3sinAcosA=4 Gi

mZ"ZvhPB Ki|

cgwY Ki (6 N 20) :

6

7|

8l

9

11]

13|

15

17]

19]

21|

22|

23]

24|

. 1 1 .. 1 1 1 1
| =1, i - =1; (iii) — - =
M sec’A  cosec’A (i) cos’A  cot’A (i) sin’A  tan’A
Q) SINA COSA 1 (ii) SecA B tanA vy
COSeCA secA COSA COtA
1 1
i + =
(i) 1+sin?A 1+ cosec’A
) tan A + CotA =secAcosecA+1; (i) ! 5+ ! 5=
l1-cotA 1-tanA 1+tan“A 1+cot°A
COSA_ | _SIMA__ GinA+cosA. 10] tanAvI-sin® A =sinA.
1-tanA 1-cotA
secA +tanA _ CosecA —CcotA 12] cosecA cosecA _ 9sec?A\
CcoseCA +CcotA  secA —tanA cosecCA -1 cosecA+1
1_ + = 2sec’A. 14| ! - ! = 2tan’A.
1+sinA  1-sinA cosecA—-1 cosecA+1
SINA N 1—_cosA _ 2 cosec A 16] tanA B secA -1 _0
1-cosA SINA secA +1 tanA
(tan® +secd)’ = 1+ s!ne 18] COA+TNB _ A tanB.
1-sin® cotB + tanA
1- s!nA —secA —tan A. 20| SeCATL _ cotA + cosec A
1+sIinA secA-1

CoSA +5inA =~/2cosA nij, Zte cgiY Ki th, cosA—sin A =+/2sinA

hi® tan A :i

cosec?A —sec’A

N ng, Zie

cosec?A + sec’A

Gi g ibYq Ki |

cosecA — CotA :% nij, cosecA+cotA Gi gib KZ ?

b .. asinA—bcosA
COtA =— nij, —
a asinA+ b cosA

Gi gbibYq Ki|
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9-6 30°, 45° 1 60° TKutYi iTKigiZK AbciZ

RwgiZK Deitg 30°, 45° 1 60° crigitci TKiY AKIZ ikiLiQ] G mKj tKutYi iTtKivigizK
AbciZi cKZ gib RwgiZK cxiziZ ibYq Kiv hig|

30" 1 60° tKitYT ITIKWigiZK Abciz

gib Kii, £X0Z =30° Ges OZ eliZ P GKWU

ie” ] PM L OX AuK Ges PM 1K Q chs elaZ

Kii thb MQ=PM nqg|] O,Q thiMKti z

chs efaZ Kii

GLb APOM | AQOM Gi gfa" PM =QM,

OM mvariY el Ges AST3 ~PMO = AST3 QMO =90°
. APOM = AQOM

AZGe, Z/QOM = /POM =30°

Ges ZOQM = ZOPM =60°

Aeni, Z/POQ = ZPOM + ZQOM =30° +30° = 60°
. AOPQ GKiU mgevii iTfR|

hi~ OP =2a nq, Zte PM = % PQ = %OP =a [thinZ AOPQ GKiU mgev iTfR |

mgiKiYx AOPM niZ ciB,

OM =+/OP% —PM? =+/4a2 — a2 = 4/3a.

ITEKWYigiZK AbciZmgn tei Kii :

OP 2a 2 OP 2a 2
PM a 1
tan30°=——=—=-—".
oM \/§a \/§
CoseC30°:£=E=2,sec30°:£:ﬁ:i
PM a OM 43a 43
OM +/3a
cot 30° =—— =¥"% _ /3,
PM a

GKBfife,
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sin 60°:O_M:&:£, cos 60° :m:izl’tan 60°:O_M:@:\/§
OP 2a 2 OP 2a 2 a

Cosec60°=£=ﬁ=£,sec60°:£:§:2,cot60°=m=i=i
OM 3 43 PM a OM 3a 43

45° TKutYi iTKwigizK AbciZ

gtb Kii, £XOZ =45° Ges P,0Z Gi
Dci GKiUie™ | PM LOX AuK]

AOPM mgtKiYi iTFtR ZPOM = 45°
mZ1s, ZOPM =45°
AZGe, PM =OM =a (gtb Kii)

GLb, OP>=OM2+PM?=a’+a’ =2 a*

el, OP=+2a
TEKWYIgiZK AbcitZi msAv t_tK Aigiv ci,
sin 45° :m:i:i, cos 45° =O_M=i:i’ tan 45° =m=i=l
OP .2a 42 OP .2a 2 OM a
cosec 45° = 1 —\/E sec 45° = 1 —\/E cot 45° = 1 =1
sin45° ’ cos45° ! tan45°

—

9-7 ciK tKuY1 rliKwigiZK AbcvZ

Aigiv Rub th, “BIU m2tKutYi crigici mgid 90° nij, 2™ i GKIUtK Aciwi ciK tKwY ejvng]|
thgb, 30° 1 60°Ges 15° 1 75° ci Ui CiK tKY|

maviYfite, 6 TKWY I (90° —0) tKWY ci Ui ciK tKwY|
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ciK tKitYi iTiKWYigizK AbciZ

gib Kii, ZXOY =6 Ges P GB tKitYi OY eili Y
Dci GKiUies™] PM L OX AuK] p/
thinZ iTFLRi 1Zb tKitYi mgi6 ~B mgiKY,

AZGe, POM mgiKYxiTftR ~PMO = 90° 90°-6
Ges ZOPM + ZPOM = GK mgtKyY = 90°

" ZOPM =90° - /POM =90° -6 0
[thinZ ZPOM = /XOY =0]

sin (90° -0) :%—I\g=cos Z/POM = cos0

cos (90° -0) :Fg)—'\g: sin ZPOM =sin®

tan (90° -0) =%= cot «/POM = cot 6

cot (90° —6):m=tan ZPOM = tan 6
oM

sec (90° -96) :%= cosec Z/POM =cosec 6

cosec (90° —-0) :ﬁ-sec /POM =sec 0.
oM

Dctii mT_1jvibgijiLZfite K_vq cKik Kiv hig :
ciK tKitYi sine = fKiYi cosine;

CiK fKiY1 cosine = tKitYi sine;

ciK tKifY1 tangent = tKwYi cotangent, BZ'w" |

KIR : sec(90° —9):% nij, cosec® —cotd Gi gibibYg Ki|

9-8 0 I 90° tKitYi ITIKWigiZK AbciZ

Agiv mgiKivx WTFIRi mYIKY 6 Gi Rb iTtKvigizK P
AbciZ 1§y ibYqg KiiZ 1kiLiQ] Gevi t7iL, tKWYIU pgkt tQW Kiv

ntj TKWYIgiZi AbciZtjyv Kxilc ng] & tKviU hZB tQU niZ

K, iecixZ evi PN Gi %N ZZB tQU ng] P 1 iU N e i

IbKUZi nq Ges Aetkil 6 tKwYiU hLb 0° Gi Le KiQ Aei Z nq,

OP cig ON Gi mi_gtj hql
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0 N @) N o N o N o N

hLb @ tKiiU 0° Gi Le tbKiU Arfm PN tiListki "N kib'i tKiig thig Aitm Ges Gi[{T

sino =% Gi gib cig kb'| GKB mgq, © fKiviU 0° Gi Le KitQ Gij OP Gi “N" cig ON

Gi "IN'i mgbng Ges  cos® =% Gi gb cig 1.

IMKWYIgIZIZ A jwPhii mieat 0° tKitYi AezZiiYy Kiv ng Ges cigZ Ae vth 0° tKitYi cidig el

I An™ el GKB iik! aiv ng| mZivs ctei AdjwPbvi mi% migAm” tiiL ejv nq th, cos 0° =1,
sin 0° =0.

0 m2{KvY nij Agiv 1 1LiQ

tan 0 =ﬂ, coto = Cf)se ,
cosO sin®
seco = L, coseco = L
coso sSin®
0° tKitYi Rb" mave™ 11T G madK _1jv hiZ eRig K tm v 1K 97 titl msAwgZ Kiv nqg|
tan 0° = sin0 =9:0
cos0° 1
secO’ = L :1:1.
cos0° 1

0 Gviv M Kiv hig b ieaiq cosec 0° 1 cot 0°msAngZ Kiv hig bi]
Ap %P %P %P |
0 N O NO NO NO N
Avert, hLb 6 iKwiU 90° Gi Le KviQ, AiZFR OPcig PN Gi mgib|] mZiws, sine® Gi gib
cig 1] AbriK, 6 tKwiU cig 90° Gi mgib ntj ON kib'i KiQiKuQ; cos® Gi gib cig 0.

mZivs, cte elYZ miTi mi% migAm" titL ejv nq th, cos 90° =0, sin 90° =1.
cos90° 0

sin90° 1

cot90° =
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cosec 90° =— ! =1=1
sin90° 1

ctei big 0 Gviv AWM Kiv hig br ieaq tan 90° I sec 90° msAuwgZ Kiv hig by

“6e" : e'enitii meart_ 07, 30°, 45°, 60° 1 90° 1KY, 1jvi iTHKWigiZK AbciZ , tjvi gib ibiPi
QiK t™Lvtbv nijv :

1L
AbciZ 0° 30° 45° 60° 90°
sine 0 1 1 J3 1
2 V2 o
cosine 1 V3 1 1 0
P V2 2
tangent 0 1 1 J3 | AmsAugZ
J3
cotangent | AmsAugZ | 3 1 1 0
V3
secant 1 2 J2 2 AmsAugZ
V3
cosecant AmsAngZ 2 J2 2 1
V3

JI1 Kui : bawiZ KigKil tKitYi Rb™ iTtKiigizK gibmgn gib ivLvi mnR Deig]

(i) 0,1 2, 3Ges 4 msLv, tjvi ctZ'KiUtK 4 @viv M Kt fiMdiji eMgj wbij h_vptg sin 0°,
sin 30°,sin 45°,sin 60°Ges sin 90° Gi gvb cvlqv hig|

(i) 4,3, 2,1 Ges 0 msL'v, tjvi ciZ'KiUtK 4 @viv fiM Kii fMdj_ fjvi eMgj thij h_vuig
cos 0°, cos 30°, cos 45°, cos60° Ges cos90° Gi gib cvlgv hig]

(iii) 0, 1, 3 Ges 9 msL'v fjvi ciZ’KiUiK 3 @viv fiM Kii fiMdj,1jvi eMgj ibij h_yuig tan 07,
tan 30°, tan 45° Ges tan 60° Gi gib cvlqihig] (DiJL" th, tan 90° msAwgZ ba)|

(iv) 9, 3,1 Ges 0 msLv, ijvi ciZ’KiUtK 3 @viv fiM Kii fiMdj_ 1jvi eMgj wbij h vuig
cot 45°, cot 60°, cot90° Gi gwb cvlqy hig| (DEJL" th, cot0° msAwgZ ba)|
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D wniY 1] gvb ibYq Ki :
- 2 o
(K) 1-sin"45 s!n2450 +tan®45°
1+sin“45
(L)  cot90° -tan 0° - sec 30° - cosec 60°
(M)  sin60° -cos 30° + cos 60° - sin 30°
—_ 2 o
(N) 1~tan” 60°, tan260 > +sin”60°
1+ tan”60°

mgvab :
.2 o
K cE iwk:%mﬂ?
+ SIn

2
ﬁ+ (1) [ sinds =

26

(L) c’Eiwk = cot90° -tan 0° - sec 30° - cosec 60°
2 2

=005 50

2
‘+cot90° =0, tan0° =0, sec30° =—,
[ 73

(M) Cc Eiwk = sin60° -cos30° +cos 60° - sin 30°

_V3 43 N
2 2 22
[+ sin 60° =cos 30° =§
:E.}.l ﬂzl
4 4 4
(N) CEIVWk—itaﬂﬂinZGO"
1

ﬁz[q
R

-2.3
3 44
+3

I tan45® =1]

, Sin30° =cos 60° =%]

cosec 60° =

=S

mYZ
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D iniY 2|

(K) +/2cos(A—B) =1, 2sin(A+B)=+/3 Ges A B m2iKiY¥ nij, Al BGi gibibYqKil

cosA—sinA  1-+/3

= j, AGi gbibYg Ki
COSA+SINA  1+4/3 iy ' gib 1bYq Ki

(L)

1-tan’A

M) caY Ki th, cos2A = ,
M cg T 1+ tan®A

hi”~ A=45"nq|
(N) mgvab Ki : 2cos®0 +3sin@ —3 =0, thLitb 8 m2iKiY|

mgvab : (K) ~/2cos(A-B) =1

el, cos(A—B) = %

eV, cos(A—B) =co0s45” [ cos45’ =

1,
NG

Ges 2sin(A+B)=4/3
V3

ey, Sin(A+ B) = 7

V3

el, sin(A+B)=sin60° [-sin60° =7]

(i) 1 (i) bs thiM Kti ciB,
2A=105°
105 10

A=——=52—
2 2

Avert, (i) niZ (i) retqM Kii ciB,
2B =15°

15

2

B-71
2

ev, B

biYg A=52% 1 B=7%
2 2

dgv-22, MYZ-9g-10g
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cosA—sinA  1-4/3

L COsA+SinA  1++/3
o cosA—sinA+cosA+sinA:1—\/§+1+\/§
’ cosA—sinA—cosA—sinA 1-+/3-1-4/3
ol 2C0SA _ 2
’ —-2sinA  -243

sinA /3
e, COtA =cot60°

A=60°

(M) t71gu AdQ, A=45°
1-tan2A

cgY KiiZ nie, cos2A= 5
l1+tan“A

eigcyl = cos2A

= c0s(2x45°)=cos90°= 0

1-tan’A

1+tan®A

_1-tan%45°  1-()°
1+tan®45° 1+ (1)?

Whbcq =

=—=0
2

. eigcq = Wibcql (cguyZz)
(N) ¢ EmgKiY 2cos? +3sin6 —3=0
el, 2(1-sin*0)—3(1—sin®) =0
el, 2(1+sinB)(1—sinB)—-3(1—sin6) =0
el, (1-sin0){2(1+sin6)-3}=0
el, (1-sin0){2sin6 - =0

el, 1-sin6 =0 A el, 2sin6-1=0
sing =1 ey, 2sin@ =1
eV, sin® =sin90° eV, sin@ =%
0 =90° eV, sin® =sin 30°
e, 0 =30°

thinZ 6 m=2tKyY, tminZ, 6 =30°.
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Abkyjbx 9-2

1] cosb = % nij cotd Gi gwb tKibiU?

1
K. — L. 1
V3
M. +3 N. 2
2] (i) sin20=1 - cos20
(i) sec20 =1 + tan260
(iii) cotz6 =1 - tan20
citki Zt i AdjuiK ibigi tKibiU mivK ?
K.i Lii L. i Liii
M. ii I iii N. i, ii Liii
A
|
= (o~
BA 4 C .
IP1 Abhvgr 3 1 4 bs ctki DEi vl
3| sinb Gi gib tKvol ?
K 3 L 2
4 3
T N2
5 5
4| cotd Gi gwb tKvol ?
K. 3 L. 3
4 5
T N2
5 3
gvb ibYq Ki (5-8)
2 o
5] M 6] tan 45" -sin*60° - tan 30° - tan 60"
1+ cot” 60°
2 o
wwecz 60° 8] cos45° -cot’60° - cosec’ 30°
1+ cos” 60

t~Lvl th, (9-11)

9] cos?30° — sin®30° = cos 60"

10] sin 60°cos 30° + cos 60° sin 30° = sin 90°
11] cos 60°cos 30° + sin 60° sin 30° = cos 30°
12] sin 3A = cos3A. hi” A=15" nq|
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13] sin2A= 282 p A g5 ng)
1+tan“A
14] tan 2A= Lné hi” A=30° nqj
1-tan“A
2
15] cos2A= 1PN A h A_60° ngl
1+tan“A

16] 2cos(A +B) =1=2sin(A—B) Ges A, B m2iKiY nij "Lil th, A=45", B=15"|
17] cos(A—B) =1, 2sin(A+B) = +/3Ges A B m2iKY ntj, A1B Gi gbibYqKi|
cosA-sinA _+/3-1

CosA+SinA  /3+1

19] A1 B m2iKiY Ges cot(A+B) =1, cot(A—B)=+/3 nij, AlB Gi gbibYqKi]
20] tLvl th, cos3A=4cos’A— 3cos A hi” A=30" nq|

21| mgvavb Ki : sin® +cosb = 1, hLb 0° <6 <90°

22| mgvavb Ki : cos’® — sin@ =2 — 5cos@ hLb 6 m2iKiY|

23| mgvaib Ki : 2sin’® + 3c0s6 —3=0, 0 m2iKiY|

24| mgiab Ki : tan?0 — (1++/3) tan® ++/3 = 0.

18] mgvavb Ki :

25| gib bYq Ki : 3cot? 60° +%cosec230° + 5 sin® 45° — 4co® 60°
26] AABC Gi ~«B =90°, AB=5cm, BC =12 cm.

K. AC Gi “N'1bYq Ki|
L. ZC =6 nij sin6 + cosO Gi gb 1bYq Ki |
M. 1 LI th, sec’0+cosec?d = sec?d cosec’0

27|
A

x+y

X-y
NG c

B
K. AC Gi cigy KZ?
L
M

. tanA + tanC Gi gib ibYq Ki|
X 1y Gi gbibYqg Ki|



“kg Aa'q

“1Z 1 D'PZy

AiZ ciPib Kij t KB “iezZx tKitbv e 1 iZ I D'PZiibYq KifZ iTIKiigizK AbcitZi cigi Ki
ng| eZgib hiM iTIKYIgiZK AbcitZi e'enii teto hilqug Gi ,i'Z Actimig] th me cinio, ceZ,
Uk, MiQi D'PZy Ges b™-b™xi ¢ mniR gvcy hig by tm me t91{T D'PZv I ¢ TIKWigiZi
minith™ 1bYq Kiv hvg | GETET m2iKutYi vTiKYigizK AbcitZi gib tRib ivly ciqiRb)|

Aa’iq Tkl ik _xi

o T-tily, Ealtily, D§uZj, DbiZ tKWY 1 AebiZ tKiY 'L’ KitZ cvite]

o TIKWIgiZi mnvth ~iZ 1 D'PZyielgK MaYiZK mgm'v mgvaib KiiZ ciite]

o EKWIgiZi mnvth” niiZ-Kjtg ~iZ 1 D'PZv ielgK verfb crigic KiiZ ciite]

f-tiLy, EatiLy Ges DjoZj :
f-tily ni’Q fig Ztj Aei Z thiKitby mijtily] F-tiLdK kgbtilvl ejv nq] EaftiLv ni’Q fig
Ztji Dci jo thiktb mijtiLv] GiK Dje tilvl etj|

fig Ztji Dci jofite Aei Z ci Git"Q™x F-tilv I EaltiLv GKiU A
Zj bré Kii| G ZjiK Dja Zj etj|

PET @ fig Ztji Kb “ib C t 1K CB “iiZ AB D'PZi etk
GKiU MiQ Liov Ae vq ~Uvgqgib] GLitb CB tiLv ni"Q F-tiLy, BA
tilv nt"Q EaYtily Ges ABC ZjW figi Dci jo hvDje Zj |

DhiZ tKWY 1 AehiZ tKY : P
PTU J9 Kii, figi mgyySivj AB GKU mijtili] O,B,P
le”, 1jv GKB Dj= Ztj Aer Z| AB mijtilvi Dctii P e U
AB filvi mi_ ~POB Drcb Kti| GLibh, O 17 iZ P 1ei
DbiZ tKvY ni"Q £POB |

mZivs, fZiji Dctii tKb o™ figi mgiSivy tilvi mi_ th tKwy
Drcb Kii ZiK DbiZ tKvY ejv nq|
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Awevi, O,AQ e 1jv GKB Djn Zij Aei Z Ges Q e~ F-filvi mgiSivj AB tiLvi 1biPi
I"iK Aei Z| GLith, O 1e71Z Q 1e"i AebiZ tKWY ni"Q #QOA mZivs FZiji mgiSivj filvi
1biPi tKuthvie>™ F-tiLvi md_ th KW Drcb Kii ZiK AebiZ tKY ejv ng|

KIR :
PTW WPryZ Ki Ges F-filv Ealtily, DjuZj,

Dbiz tKvY 1 AebiZ tKvY 1bi Kk Ki | £
«fig—>

ietkl ~6e" : G Aavig mgm'y mgiavibi 19T AvbgubK mivK IPT Arek'K| IPT Avitbi mgq ibiPi
1Kk Aejab Kiv “iKii] j

(1) 30° tKiY A¥tbi t91{T fig > jo nie]

(2) 45° tKiY AYitbi 1T fig = jo nie] A

(3) 60° tKIY A¥ibi 1T fig < jo nie| A

D wiY 1] GKIU Wlgaii et k 1 1K 75 wgUi “ti FZ)  tKvtbv ie"1Z Wilgaiil kdli Dz
30° nij, Wladii D'PZyibYq Ki|

mgiab : gitb Kii, Wlgdii D'PZyv AB=h gl 4
Wlgiii o™k T 1K BC=751gWi “fi fZ C Ahw
ie™1Z Uilgtii ki A 1e"i DbiZ ZACB = 30° T sEwm 0

mgiKwr AABC 1 iK ciB, tan/ACB = BA—E 75 1gUn

h 1 h 1
el, tan30° =—el, ——=— [~ tan30°=——=| &, ¥3h=75 ey, h=
75 3 75 { J3 } V3

e, h:¥ Ini Ges jetK +/3 i Y Kti] el, h=25y3

\‘
%l|cn

-, h=43.301 (cg)|

ibtYqg UWlqitii D'PZv 43.301igWi (cig) |

D wiY 2] GKU MiQi D"PZv 105 igWi | MQUiI kili DbiZ figi tKithv 1e»™1Z DbiZ tKvY 60°
nij, MQUI tMiov t_tK Fj e Wi “1Z1bYq Ki |

mgvaib : gtb Kii, MZQi tMov T K FZj 1e Wi “iZ BC =x A
igWi, MiQi D'PZy AB =1051gUii Ges C e 1Z MQUI kil 1osﬁm
le>” i DbiZz ZACB =60° YA

B
x o=



mYZ

AABC t_iK ciB,

tanZACB = % ev, tan60° = @ [-.-tanﬁoo — \/§]
X

el, f:% el, +/3x =105 ey, x:% el, x=% el, x =353

. X =160.622 gl (cvq)
- MQUi tWov T K FZJ iU TiZ 60.6221gWi (cva) |
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KR : A

PT AB GKiU MQ| 1PiT ¢ E ZE 1 1K — 60"

1. MQUi D"PZiibYq Ki | 60°

2. MQUI otk 1 1K £Zj~ C 1e"i iz bYq Ki| yy— ¢

D wniY 3] 18 wgUi jov GKIU gB GKIU 1~ Iquiji Qv eivei tVm v"iq figi mi% 45°tKWY Drch

Kii] 1~ DqujwUi D'PZvibYq Ki|

A

mgvawb : gib Kui, 1t~ Iqujiui D'PZv AB = h igWi, gBiUT "~ N’

AC =18 igUii Ges figi mi% ~ACB = 45° Drch Kii| lgw‘h

AABC 1 1K ciB, sin ZACB _AB Aﬁ ]
AC B

C
el, sin45° =£
18
1 h . 1 18
e, ——=— |-sind5 =——| el, y/2h=18 eI, h=——
] %
18
el, v2h=18 e, h=—
V2 72
e, h =¥ [ni Ges jetkK /2 Giiv Y Kti] el, h=942

- h=12.728 (ciq)
mZivs T~ Iqupiui D"PZy 12.728ugUii (ciq) |

D niY 4] Sto GKWU MQ tnfj cofjv] MiQi fMov t_{K 7 wgUi D'PZvg GKiU Juv fVm 1"1q

MQuUIK tmRv Kiv nijv] guUiZ guviii Uk ie>”™ i AebiZ tKvY 30° nij, juwvi ““N ibYq Ki|
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mgvab : gib Kri, MiQi tMiov T_IK AB =7 igWvi D"PZiq

Juvil tvm 14 AQ Ges AebiZ ZDBC =30" |
. ZACB = ZDBC = 30° [GKiSi tK\Y efj]
AABC f_iK ciB,
Sin ZACB =22 ¢y, sin30" =

BC BC

e, 2= |- sin30 =2
2 BC 2

. BC=14
S JUVIUT TN 14 g |

ARELE

MiYZ

AB, AD Ges CD eidi "“N"ibYq Ki|

KVR : T Aebiz ZCAE =60°, Dbiz ZADB = 30°
AC =361gWi Ges B,C, D GKB mijtiLiq Aei Z nij,

30°

60°
36 fiom@

D

B

DYwniY 5] fZj tKibv vib GKIU “vjvibi Qi1 GKIU 1e™1 DbiZ tKw 60° | H b 1_1K 42

igUri kciQtq tMEJ “vjvibi Hies™ i DhiZ tKWY 45°nqg| “vjvibi D'PZiibYq Ki|
mgvawb : gtb Kui, “vjvtbi D'PZv AB =h g, kili DhiZ
Z/ACB =60"Ges C b f_{K CD =42 igUi iciQiq tMij

DbiZ ~ADB = 45° nq|

ai, BC = x igWi|

. BD =BC +CD = (x +42) 1gUii |
AABC T 1K ciB,

tan60° = Q—E el, /3 :; [ tan60° = 3]

Aeii, AABD f_iK ciB, tan45’ :%

el 1=

X+ 42

ey, h= %+ 42; (i) bs mgKitYi minvth’|

[ tan45° = 1] el, h=x+42

A
h o=
D42ﬁn?mc x fs= B



wyZ

el, V3h=h+423 e, V3h—h=423 i, (J3-1) =423 e, h:j_é—‘/gl

-.h =99.3731gWi (ciq)
“ijyoli D'PZy 99.373igUii (cvq) |
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D niY 6] GKIU LU Ggb fite tF10 tMj th, Zvi Fi0v Ask “Evqgib Astki mit_ 30° tKiY Drch

Kii Lii tMov t_3K 10 igUi “fi gwU Ok Kii| Lidi medY "N ibYq Ki|

mgvavb : gtb Kii, Lii madY ““N" AB =h igWi| LIl BC = x A
igWi D'PZiq 1F10 Miq 1erQb by nig FOv Ask “Eiggib Astki )
mi_ #BCD =30" Drch Kfi fMiov t_{K BD =10 g i c
gl Uk Kii|
GLith, CD = AC = AB - BC = (h - x) igUii o oo p s
ABCD f_iK ciB, e
BD 1_10

tan30° = o x=104/3
o "B x x=1043 Tt
Avert, sin30° :E ev, 1_10

CD 2 h-x

el, h—x=20 eI, h=20+xel, h=20+10/3;[ x-Gi gib emiq ]
- h=37.321 (cvg) .. Lwi ""N" 37.3211gWi (cva)|

KR :
“BiU gBj fcvidi ga'eZx tKvibv vibi Dcti GKiU tfejb DoiQ| tejibi “vib H gBj fcvd ~Bili
AebiZ tKiY h_yutg 30° I 60° nij, tejbiUi D"PZyvigUiti ibYq Ki |

Abkxjbx 10

1] K. ZCAD Gi ciigib IbYq Ki |
L. AB1 B(? E—]I N waq Ki| bim;
M. A1 DGi "iZibYqKi] roc
2] “WiKijwgWi fc= A I B Gi ga'eZx tKib vtbi Dci O ie"1Z GKWU friKbvi niZ H
IKtjugUii tor--0tqi AebiZ tKib h_yutg 60° Ges 30°
K. msifIB eYoimn AvbcwzZK iPT Avb Ki |
L. tigKPviw gul T_tK KZ DP{Z Aei Z?
M. Ate T_IK figKbviti mivmii ~iZ wbYq Ki|

3| Ictii PfT O e 1Z P 1™ i DbiZ tKiY tKibil? P P
K. ZQOB L. Z/POA M. ZQOA N. ZPOB } i
41 i F-tilvn"Q fig Zij Aer Z thiKvtbv mijtily] x X

i DaltiLi n'Q Fig Z4ji Ici jo thiKidbr mij fiLy] ’

iii fig Ztji Dci jofite Aei” Z ci Git"Q x F-tiLv I Daltilv GKiU Zj wbi™6 Kti| G ZjtK

Djo Zj etj]
dgv-23, MYZ-9g-10g
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Ictii ek $jii gta’ tKibil mvK?

K.ilii L. i L iii
M. ii I iii N. i, i I iii
citki 1PT Abhigi 5-6 ck “Bi DEi “vi |
5] BC Gi “N"nie N
4
K. —m L. 4m
\/§ A
M. 442m ) N. 443 m o 5
6] AB Gi "N ntefl
4 /\
K. ——m L. 4m = c
\/g B
M. 442m N. 443 m

7] GKU wghviii cv ik t_tK1KQ “ti GKIU b wgbvili kil DbiZz 30° Ges igbvilli D"PZy
26 igWi nij, ighvi t_IK H Wi “1Z wbYq Ki|

8] GKiU MiQi et k t_1K 20 wgUi ~fi FZiji tKvtbv viey”1Z MiQi Povi DbiZ tKW 60° nij,
MQIUT D"PZvibYq Ki |

9] 18igWli “N" GKIU gB figi mii_ 45° tKWY Drcb Kii 1~ houiji Q° ~0k Kii|  Igujii
D'PZi ibYq Ki

10] GKWU Nfti Q™1 fKitbv 1e™1Z H e t1K 20 wgWi “fii 2 GKWU 1e” 1 AebiZz tKvY
30° nij, Niwli D"PZyvibYq Ki |

11] £Ztj tKtbv vib GKWU ~ fei kitli Dbiz 60° | H b _1K 25 wgWi iciQiq tMij =i
DbiZ tKyY 30° ng| =Ui D'PZvibYq Ki|

12] tKvtbv b t_1K GKiU ightii 11K 60 igUi GiMigq Avmij igbviii kil ve™i DbiZ 45°1 1K
60° nq| vgbviwui D"PZvibYq Ki|

13| GKU b™xi Zxi tKvthy GK ~vtb “woiq GKRb tJK t7LJ th, WK tmRimwR Aci Ziti Aer Z
GKiU Urlquiti Dbiz tKyw 60°] H vb t 1K 32 igWi 1ciQiq tMij DbiZ tKvw 30° nq]
Wlqiii D'PZy Ges b xi 1e vi ibYq Ki|

14| 64 wgWi jov GKIU LU tF£0 iMiq medY 1er"Qb bv nig figi mit_ 60° Drch Kii| Libli il
Astki "N 1bYq Ki|

15] GKiU MiQ Sto Ggbfite 110 tMj th, FiOv Ask ~Eiqgib Astki mit_ 30° tKiY Kti MitQi tMiov
t 1K 12 wgWi “ti gwU Ok KEE| MQIU medY "N ibYq Ki |

16] GKU b xi GK zxi tKitbv “vib “woiq GKRb fjwK t~Lijv th, WK tmRimwR Aci Zii
Aei”Z 150 igUi jov GKiU MiQi kitli DbiZ tKiY 30° | 1jVKiU GKiU toSKthitM MQIUIK § 9T
Kt v it Kidjv] 1KS cubi tmitZi KvitY TJvKiU MiQ t 1K 10 wgUii “ti Zxti tciQj |
(K) Dctiv® eYbulU wPiTi gia'tg 1Ll |
(L) b xi ve vi ibYq Ki|
(M) tuKiUT hily b 1K MSe™ “vtbi ~iZ ibYq Ki|



GKi"k Aa'ig
efRMiYZxg AbcvZ I mgibevZ

(Algebraic Ratio and Proportion)

AbciZ | mgibeviZi aviYv WKv Agi™i Rb" LeB ,iZcY| mBg tkiYiZ cuUMiYZxg AbciZ |
mgbciZ ek fite AidjwPby Kiv nigiQ] G Aaviq Agiv elRMIYZig AbciZz 1 mgibciZ maeiiK
AifjwPhy Kiter] Awgiv cizibgZB ibgyy mighx 1 ierfb cKvi Lv™" mighx “Zii$Z, tHiM'cY” Drei b,
RigiZ mii ciguM, tKvtbvl wKQi AiKvi-AigZb “16by™b KitZ Ges ““bn b Kihpigi Avil AthK
1T Abciz 1 mgibeitZi aiYy cigM Kti _wK| Brv e’envi Kii ““bw™b Rietb AtbK mgmvi
mgvavb Kiv hig |

Aa'vq tkil kv xiv—

> eRMiYZxg AbciZ 1 mgibciZ ey KifZ ciite]

> mgbciZ mspus lerfb ifciSi rela cigM KitZ ciite]
> aiennK AbciZ eYhv KiiZ ciite]
>

el e mgm'v mgiaith AbciZ, mgibciZ 1 avivennK AbciZ e'enii KifZ cite]

11-1 Abciz
GKB GKIK mgRizZiq "BiU iwki crigiYi GKiU AciiUi KZ Y ev KZ Ask Zv GKiU FMisk @viv
cKik Kivhig] GB fMiskiUiK iwk ~“BiUi AbciZ eij |

"BiUiwk p I g Gi AbciZtK p:q = Bwj Ling| p 1 qiwk “BiUmgRvZxq | GKB GKiK niZ
q

nte] AbcitZ p tK ce iwk Ges g tK DEi iuk ejv nq|

AlbK mgq AibgubK crigic KitZl Aigiv AbciZ e'envi Kii| thgb, mKvj 8 Uig iv ig th msL'K
Miox _vtK, 10 Uiq Zvi 19, Y Mior _vtK| G 91T AbciZ ibYtq Miori cKZ msL'v Ribvi ctqiRb ng
bv| Avevi AtbK mgq Avgivetj K, tZvgvi Ntid AvgzZb Avgvi Niii AvgZibi 1zb,Y nie] GLvbl
Nt i mVK AigZb Ribri ctqyRb ng bi| e e Rietb GiKg AtbK 91T Aigiv AbcitZi aviby eenvi
Kii K]

11.2 mgwbciZ

hi” Pil iwk Gijc ng th, c_g 1 02xq iwki AbciZ ZZxq | PZ_ iwki AbcviZi mgib nq, Zte H
PvivU twk 1btg GKiU mgvbevZ Dreb ng| a, b, ¢, d Gijc Pviil iwk nij AvgivijiL

a:b=c:d| mgbcitZi Piiwl iwkB GKRvZxq nlqvi ciqvRb ng bv] ciZ'K AbciiZi vk “BiU
GK Rizxq njB Pij|
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A B

a b
Dctii PHT, “BIUWTFIRI Fig h vig a | b Ges Zit™ i ¢iZ'1Ki D'PZy h GKK | T FREtqi

f9ITdj A | B eMGKK ntj AvgivijLiZ cwi

1

—ah a

:i—:— e, A:B=a:b
Zph P

2

w| >

A r, tTdjiqi AbciZ figliqi AbcriZi mgib]

JuigK mgvbeyZx

a, b, c gk mgibciZiejiZ telSig a:b=b:c.

a, b, c gk mgibcizZi nte hi™ Ges tKej hi™ b2 = ac ng| pugK mgwbctZi 19141 me_1jv ink

GK RiZiq niZ nte| GiYI{T c tK a I b Gi ZZxq mgibciZx Ges b tK a 1 ¢ Gi gamgibciZy ejy

nq|

D wniY 1] A1 Bibi"6 c_ AiZpg Kti h_vuig t1 Ges t2igibfU] A 1 B Gi Mo MiZieiMi

AbciZ ibYq Ki|

mgvab : gib Kii, A 1 B Gi Mo MiZieM ciZ igibiU h_vptg v igUii I vz igWvi | Zinij,
t11gibiU A AiZjag K vty igUii Ges tz igibiU B AiZjag K vatz g |

ckibmiti, vity = vaty, .. w_b

v, 4

GLutb MiZtetMi AbciZ mgiqi €™ AbciiZi mgib]

KR:1] 3.5:5.61K 1:a Ges b: 1 AK#i cKik Ki]
2] x:y=5:6ni 3x:5y=KZ?

11.3 AbcifZi 1'ciSi
GLvtb AbcitZi ik, 1jv abiziK msLv]
(1) a:b=c:d nfj, b:a=d:c [e” KiY (Invertendo)]
cgwy @t 1qv AiQ,
a_c¢
b d
-.ad =bc [DfgcTiK bd @viv Y Kti]
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ad bc
e, —=—
ac a

[Dfg cltK ac viv fiM Kti thLitb a, ¢ Gi TKibiUB kb™ ba]
C
d b
el, —=—
cC a
Aur,b:a=d:c
(2) a:b=c:d nfj, a:c=Db:d [CGKSIiKIY (alternendo)]
cgwy : 7 lav AQ,
a_¢c
b d
s.ad =bc [DfqcqltK bd @viv Y Kii ]
el, % :b—g [Dfq cTK cd Gviv fiM Kii thLitb ¢, d Gi tKibiUB kb ba]
cd c
a b
el, —=—
C
Aur,a:c=b:d
(3 a:b=c:d nij, a%b: C;d [ thiRb (componendo) ]

cgwy : 7 lav AQ,

<
d
+1=§+1 [ DFgctel 1thi Kii |

A a+b:C+d
- b d
_ _ . a-b c-d ..
(4) a:b=c:d nij, . :—d [1etqvRb (dividendo)]
cawy @t~ 1gv AvQ,
a ¢

= o

b
a c i
p 1= E_l [DFqce §_tK 1 1etqM Kii ]

o

A,

a-b c-
b

Q- ‘

(5) a:b=c:d nij, Zng §+g [ thiRb-ietqiRb (componendo— dividendo)]

cg¥:a:b=c:d
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(6)

thiRb Kii ciB,

a+b c+d )
= i
. r ()
Averi 1etqiRb Kii ciB,
a-b_ c-d
b d
b d — ]
g, ——=—— [e" KiYKH] v i
~ b o_d [ ] (i)
. a+b b c+d d .
mZ11s, = i) 1 (i) Y Kt
X =k ()1 (i) Y K]
AvnEiE:C+d.[Hﬁba¢bG%c¢d]
a-b -
b d f h b+d+f +h
_ .a c e ¢
cogY:gtbKii, —=—=—=2=Kk.
R

~.a=bk, c=dk, e="fk, g=hk
. atc+etg :bk+dk+fk+hk:k(b+d+f+h):kl
b+d+f+h b+d+ f+h b+d+f+h
IKS k ¢ E mgibcitZi ciZ'Kil AbcitZi mgib|
a c e g a+c+e+g

“b d f h brd+f+h

mYZ

KR

1] gizv 1 Kb'vi eZgb egimi mgio s eQi| 2v™ i egimi AbciZ teQi cte iQJ r:p, xeQi

cii 217 i eqimi AbciZ KZ nte ?
2| GKWU jvattcr= 1 1K pigWi “fi “vovibv r gl D'PZyveiko GK e=i Qugvi "N s
igWi | J'maicadi D'PZy higUi nij, H €3 Jiwlici= t 1K KZ “ti “vovtbviQijh?

D niY 2] 1czy I ciTi eZgib eqimi AbciZ 7:2 Ges 5 eQi cti Zit™i eqimi AbciZ 8:3
nie| 2vi"1 eZgw eqm KZ ?

mgiaib : gtb Kii, icZvi eZgib eqm a eQi Ges cili eZgwb eqm b eQi|

ciki c_g 1 Wzxq kZsbmiti h_yuig ciB,



WYZ

mgiKiY (i) 1_1K ciB,

moKiY (i) t_iK cB,
3(a+5)=8(b+5)
er, 3a+15=8b+40
er, 3a-8b=25

e, 3><7—2b—8b = 25 [(iii) e'enii Kti]

21b—-16b
e, —————— =
2
er, Bb =50
.. b=10

mgiKiY (iii) G b =10 eimiq cB, a=35

25

. IcZvi eZgwb eqm 35 eQi Ges ciTi eZgwb eqm 10 eQi|

_a’+b’

2
D wiY 3] ™ a:b=b:cnqg, Zte cgY Ki th, [a+bj
b+c

mgiab : 1~ Iy AQ, a:b=b:c

b? +c?

. b?=ac
2 2 2 2 2
GLb, (a+bj _(a+h) Ges 2 +b* _a’+ac
b+c)  (b+c)? b®+c* ac+c?
a’ +2ab +b? _a@+c)
= c(a+c)
b?+2bc+c’ a
_a’+2ab+ac “c
ac + 2bc +c?

_ a(a+2b+c) _a
cla+2b+c) c

. (a+bj2 _a’+b’
~\b+c)  prg?

183
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2 2
Dmiv 4] & = Sntj, tua tn, AP _ac+bd
b d a?—p? ac—hd
mgvavb:giwai,gzgzk; o a=Dbk Gesc =dk

a’ +b? _ (bk)’ +b® _b’(K’+1) _k*+1
a?—b? (bk)?—b® b2(k*-1) k>-1

GLb,

ac+bd bk-dk+bd bd(k*+1) _ k?+1

Ges = =
ac—bd bk-dk—bd pgk>-1) Kk*-1

a®+b® ac+hd
22 _p2 ac—bd’

1+ax V1-bx

mgvab : > 1qy AitQ, ii*’igi =1
_ \/m_uax
1-bx 1-ax

1+bx  (1+ax)?

L 1-bX (1-ax)?

D niY 5] ngiab Ki : 1= [2X 1 g p2a<on,

[ Dfq cY[iK eM Kii |

1+bx 1+2ax+a’x’

el -
1-bx 1-_2ax+a’x’

1+bx+1-bx 1+2ax+a’x*+1-2ax+a’x’
1+bx=1+bx 14 2ax+a’x? -1+ 2ax—a’x?

2 2(1+a’x?)

ev,

er,

2bx 4ax

1 1+a’x?
eV, —=

bx 2ax

er, 2ax=bx(1+a’x?)
e, x{2a-b(1+a’x*)}=0

. ng Xx=0A & 2a-b(a+a’x?)=0

[ thiRb-1etqRb Kii ]

MYZ
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e, b(l+a’x*)=2a

el, 1+a’x? :%

1 |2a
. bty b x=0, x=+—-,/°2-1,
btYq mgiab X x=t—4

D wniY 6] mgvab Ki : §:3+1 nij 1 Lvl th, x+3a+x+3b:2, a=h.
X a b Xx—3a x-3b
6 1 1
movab : T lgu ARQ, —=—+—
g qr AiQ < a’hb
-.6ab=(a+b)x [DfqcTiK abx fviv Y Kii ]
A, x= 6ab
B (a+b)
X 2b
e, —=—"1
3a a+b

X+3a 2b+a+b
x—3a 2b—a-b
x+3a a+3b
x-3a b-a
Avevi, l:ﬂ
3b a+b
x+3b 2a+a+b
x—3b 2a-a-b
x+3b 3a+b
x-3b a-b
x+3a x+3b a+3b 3a+b
+ = +

[ thiRb-1etqRb Kii |

[ thiRb-iefqvRb Kii ]

GLb, =
Xx-3a x-3b b-a a-b
_ a+3b 3a+b _ a+3b-3a-b _ 2(b—a) 5
b-a b-a b-a b-a '
X+3a x+3b
" + =2.
x—-3a x-3b

dgi-24, MYZ-9g-10g
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~ NI+ X++1-X . i 2 2P
D iy 7 = ,cgi¥ Ki th, p? ===+1=0,
niY 7| T x—x p nij, cg¥ Ki th, p X +
NI+ X+41-X

mgvab @ 17 lqv AQ, o —ix p

CAVLEX+HVLI-X+l+ X —41-X  p+1
UVl X +I-x =14 X +41-x  p-1

[ thiRb-ietquRb Kii ]

241+x  p+1 Vi+x  p+1
eV, = eV1 =
241-x  p-1 1-x p-1

1+x _(p+1)* p’+2p+1
1-x (p-1? p?-2p+1
2 2
o, X=X P A2pHI P 2P+l o etgRD K ]
I+x=1+Xx p2i2p+1-p*+2p-1

[ Dfq cY[iK eM Kii |

D wniY 8] =a(a+b) nij cgy Ki th, a, b, ¢ pugK mgibcizx|

a’+b?
a-b+c

3 3
mgvab @ 17 lqv AQ, a’+b

=a(a+b)
C

a’+b’
a-b+c
(a+b)(@*—ab+b?)

el =a(a+b)
a-b+c

ev,

=a(a+hb)

a’—ab+b* _
a-b+c

e, a*—ab+b?>=a*—-ab+ac

. b*=ac

. a, b, c gk mgibcvzx|

DWMY9|m‘a+b:C+d

b+c d+a

a+b c+d

mgvab @ 17 1qv AQ, bic dia

a+b_,_C*+d 1 infgeqt K 1 retqi Kt
b+c d+a

el a  [DFqCTiK (a + b) Briv M Kii]

ng, ZtecgYKithc=a Aea+b+c+d =0.

ev,
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o a+b—b—c:c+d—d—a
’ b+c d+a
a-c_c-a

\/ R PR

b+c d+a

a-c a-c
e, ——+
b+c d+a

, (a- c)(i+ ! j:O

b+c d+a

=0

e, (a_c (d+a+b+c)
' ®+Cﬂﬁ+a)

el, (a-c)(d+a+b+c)=0
..nga-c=0 Ar a=c

A e, a+b+c+d=0.

D iy 0] e —2— =Y — % Gesx, y,z mKtj ci (i mgib bi ng, Zte cgiY Ki
Y+Z Z4+X X+Y

th, cizil AbciZi gb —1 A_ev % Gi mgwb nie]

mgvavb : gtb K,

X _ Y _ T _y
Y+Z Z+X X+Y
X=K(Y+2) i 0
Y=K(Z+X)ooerrrerrrrnn, (i)
Z=K(X+Y) e, (i)

moKiY (1) T_1K (ii) refqM Kii ciB,
x—y=k(y-x) e, k(y-x)=—(y-x)
Lk=-1
Avevi, mgiKiY (i), (i) 1 (iii) thi Kii ciB,
X+yY+Z=K(y+z+z+X+x+Yy)=2k(Xx+y+2)
_1(x+y+2) l
2(x+ y+2z) 2

.. CIZIU AbcviZi gb —1 A ey %



188

WYZ

2 y2 72 pc ca ab

D niY 11| h™ ax =by = cz ng, Zte "Ll th, S+ Y+ 2 =2,

yZ X Xy g2 p2 2

mgvab = gtb K,

ax=by=cz=k
Kok K
“a T T
2 2 2 2 2 2
GLb, x_+y_+z_:k_xﬁ+k_xg+k_xa_b:@+g+a_b
yz X Xy a* k* b®> k*» c¢* k* a® b* ¢
2 2 2
A_VI’, X_ y_ Z_:E E a_b
yZ X Xy a2 p? 2
Abkxgbr 11-1
1] "B eMiiTi edii "N h_vuig a wgWi Ges b igWi ntj, Zvt™ i 1Tdiji AbciZz KZ ?
2] GKiU eEfTIiTi 1Tdj GKIU eMiIiTi t97Tdji mgib ntj, Zvt™ i crimigii AbciZ 1bYq Ki
3] “BiUmsLvi AbcvZ 3:4 Ges 2t i j.mv.,. 180; msL'v "BiU ibYq Ki|
4] GKi'b tZugit™i Kim Ly tMj Abci”Z 1 Deim Z Qi msL'vi AbciZ 1:4, Abei Z Qi
msL'viK g Qi msL'vi kZKivg cKik Ki|
5] GKU “e" pg Kt 28% NizZiZ iepq Kiv nijv] vepggy™ 1 rqgij i AbciZ ibYq Ki|
6] wczi 1 ctTi eZgib eqimi mgi6 70 eQi| Zvt™i eqimi AbciZ 7 eQi cte 1IQj 5:2] 5eQi
cii 217 i eqimi AbciZ KZ nte ?
7] h” a:b=b:c ng, Zte cg Ki th,
. a a’+b’ . 1 1 1
(i) T bia (ii) a2b202(§+b—3+c—3j=a3+b3+c3
3 2 2
(iii) abc(a+b+c)3 _ (iv) a—2b+c:(a_b) :(b—c)
(ab+bc+ca) a c
o 1-1-x 1 .. JJa+x++Ja—x
8] mgab Ki: (i) ————==(ii =D
I mg ) 1++/1-x 3 (i) Ja+x—+a-x
2 2
iy AFXTVE X b oo b0 Ges x£0.
a+x+ya’-x*> X
(iv) VX-1+4x-6 V) Jax+b+¢ax—b_c
NX-1-+/x—-6 Jax+b —+/ax—b
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0 8@3 -
T e R W 2
10] %:%:% ntj, Ll th,

(0) a3+b3_b3+c3

b3+c® S +dd
(i) (@®+b*+c*)(b*+c*+d?)=(ab+bc+cd)?

1] x:i‘b nij, L ih, XF2RLX+20 5 o,
a+b Xx—2a x-2b
Ym+1+3m-1 2
12] x= nit , caiY Ki th, x> —3mx% +3x—-m=0
N s s
13| y_Y2a+3b+42a-3b iyt th, 3bx? —4ax+3b=0.
JV2a+3b -+/2a-3b
2
14| a’ +b (a+b) 5 NiJ, cgiY Ki th, a, b, ¢ |ugK mgvbcizx|
b2+c? (a+c
5] X Y _ Z ocgvkith —& B ¢
b+c c+a a+b Yy+z—-X Z+X-YyY X+y-2
16] bz—cy _x—az _ay—bx nij,cngKiTh,izlzi.
a b c a b c
a+b-c b+c-a c+a-b i .
17] = = Gesa+b+c=0nfj,cgYKith,a=b=c.
a+b b+c c+a
19] x .y _Z Ges x+y+z#0 nij, Ll th
xa+yb+zc ya+zb+xc za+xb+yc y 1. ’
ciZ AbciZ = ! :
a+b+c
20] v (a+b+c)p=(b+c—-a)g=(c+a-b)r=(a+b—-c)s ng, Zie cg¥ Ki fth
1 11 1
S+ E=
q r s p
x> y* z2 mn nl Im
21] ™ Ix=my =nz nq, Zte "LVl th, —+ >+ —=—+—+—..
yz zx xy 1> m*> n’
2
23] bt P2 Ges 2-VaTH hg Zte oL th, PFA_P=T,
q b b a—(q a q
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11-4 avivennK AbciZ
gb Ki, 1wbi Aig 1000 UKy, mibi Aig 1500 UKy Ges mugi Aig 2500 UiKy,
GLutb, iibi Avg : mibi Aig = 1000 : 1500 =2 : 3; mibi Avg : mugi Aig = 1500 : 2500
=3:5.mZivs nibi Aig : mibi Avg : magi Aig=2:3:5.
“BiIU AbcyZ hi™ K : L Ges L : M AWKvTi ng, Zintj Zvi™ iiK mianiYZ K : L : M At TLv hig|
GiK avivewnK AbciZ ejv ng| thtKithy “BiU ev ZiZwaK AbcvZiK GB AiKiti cKik Kiv hig]
GLitb JTTYiq th, “BIU AbciZiK K : L : M AiKiti cKik KitZ ntj c¢_g AbciziUi DET vk, 10Zxq
AbciZili ce tuki mgwb niZ nie| thgb, 2 : 3 Ges 4 : 3 AbciZ "BiU K : L : M AvKvii cKik
KifZ ntj c_g AbciziUi DEi iukiUiK 18Zxq AbciziUi ce iwki mgib KitZ nie] A wr H “BiU
inkiK 271 j.mv.,. Gi mgib KifZ nie]
GLb, 2:3=2-224_8 5.1 Agi, 4:3-2-23_12_454
3 3x4 12 3 3x3 9
AZGe 2 :3Ges4 :3 AbciZ "BIUK:L:MAKiinie8:12:09.
J T Kii th, Dctii DY wnitY mugi Avg hi™ 1125 UKy ng, Zintj 2vi™ 1 Avigi AbcvZl 8 :12: 9
AIKiT tjLv hifel
DYiniY 12] K, L IMGK RiZxq iwk GesK: L=3:4,L:M=6:7nij, K:L:MKZ?
mgvavb: K_3.33_9 Ges L_6_6x2 12 [GLib4 1 6Gi j.mv. . 12]
L 4 4x3 12 M 7 7x2 14
S K:iL:M=9:12:14.
D niY 13| GKU iTFIRi 1ZbwU tKitYi AbciZ 3 : 4 : 5; tKiY 1ZbiU iMiZ cKik Ki |
mgiaib : 1TFIRI 1Zb tKitYi mgio = 180°
gtb Kii, ¢ E AbciZ Abmiti tKWY 1ZbiU h_ytg 3x, 4x Ges 5x.
ckibmitl, 3x +4x + 5x=180° ey, 12x =180° €|, x =15°
AZGe, tKiY 1ZbiU nijv 3x = 3 x 15° = 45°
4x =4 x 15°=60°

Ges 5x=5x15*=75"
D niY 14] hv™ tKitby eMtTi ciZ'K edi ciigy 10% eix cig, Zte Zvi t1Tdj kZKiv KZ
eix cite ?
mgvab : gib Kii, eMiTIiTi ciZ'K evdi ““N* a igUi |

-, eMiqTli t97Tdj a? eMigUii|
10% eix tctj ciZ’K evlii "N ng (a+a Gi 10%) wgUri ev 1-10a igUri |

GHY{T, eMt TV t1Tdj (1-10a)? eMigUii ev 1-21a® eMigUri
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1Tdj eix cig  (1-21a? —a?) =0.21a% eMigWii
0-21a’
a2
KR 1] tzigit™i tkiviZ 35 Rb QiT I 25 Rb iy AtQ] ebtfiRib iLPyi Lilqvi Rb™ ciZ’K QiT 1 Qilvi ¢ E
Pig I Witji AbciZ h_vpuig 3:1 Ges 5 : 2 nij, 1l Prj I tgl Wik i AbciZ tei Ki|

. 1Tdj kZKiv eix cite x100% = 21%

11-5 mgvbcuzZK M

tKvtby k1K 1bi"6 Abcitz M KiiK mgibcuzK fiMejvng] S tK a:b:c:d Abmti fiM
KitZnij, S tKtglU (a + b + c +d) M Kti h yuig a, b, c | d fiMibiZ ng|

AZGe

1g Ask = S Gi a = >a
a+b+c+d a+b+c+d
2q Ask =S Gi b = Sb
a+b+c+d a+b+c+d
3q Ask = SGi ¢ = SC
a+b+c+d a+b+c+d
4 Ask =SGi d Sd

a+b+c+d - a+b+c+d
Gfite thiKviby iwkiK thiKviby o™ é AbcitZ fiM Kiv hig|

D wniY 15] 1Zb e'r=3i gta” 5100 WKy Gijtc fiM Kfi vl thb, 1g €731 Ask : 2q €131 Ask :

i 111
30eRBTAsk ==:=:=n
q 5°3°9 ql
mgvavb : GLvtb 1:E:E:GMSJ (1x18j:(£x18j [2,319G1 j.m.,. 18]
2 39 (2 9
=9:6:2

1g €31 Ask :5100x% UiKv = 2700 UKy
2q €131 Ask = 5100><% UKy = 1800 WKy

39 €131 Ask = 5100><% UKv = 600 UKy

AZGe 1Zb €3 h_1Kig 2700 UKy, 1800 UKy Ges 600 UiKi cvieb|
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Abkijbr 11.2

1] a, b, ¢ pugK mgibciZx nij 1biPi tKibiU mivK?
K. a®=bhc L. b*=ac
M. ab=bc N. a=b=c

2| Awid I AuKiei egimi AbciZ 5:3; Awitdi eqm 20 eQi nij, KZ eQi ci Z™ i egimi
AbciZ 7:5 nie?
K. 5eQi L. 6eQ1
M. 8 eQi N. 10 eQi
3] wiPi Z_ 1§y JI Ki:
i mgvbctZi Pvinl iwkB GKRvZxg nlgii ciquRb ng by|
i “BIUWTFR 191{Ti t9Tdiji Abciz 2t i Figliqi AbciZi mgb|

il &= %= ° =915 6toi cizv Abcizi gip 2FEFEF9
b d f h b+b+f+h

Dctii Z_", 1jvi rRESZ 1hiPi tKibiU mVK ?

Koi bii L. ii Diii

M. b i N. i, ii Liii

AABC Gi tKWY_ 1jvi AbciZ 2:3:5 Ges ABCD PZFiRi tKwY Pvilli AbciZ 3:4:5:6 Dctil Zt i
rfIELZ 4 1 5 bs ctki DEi “vl|
4] GKiU etMi exdii "N 1@, Y ntj Drvi 191Tdj KZ,Y eix cite]

K. 2 .Y L. 4 .Y

M. 8 .Y N. 6_Y
5] x:y=7:5y:z=5:7n}jx:z=KZ?

K. 35:49 L. 35:35

M. 25:49 N. 49:25

6] GKUKiVi cj “Ziii cv°ijZ e’q 90,000 UKy | 1KS LiP terk niqiQ 21,600 UKv] LiP
kZKiv KZ erx tcigiQ ?

7] adb Pvj 1 Zili AbciZ 7 : 3 nij, GiZ kZKiv Ki crigyY Pvj AiQ ?

8] 1 Nbtm. g. KiVi IRb 7 tWimMvg| KviVi IRb mgAigZb cubi IRibi kZKiv KZ fiM ?

9] K,L,M,N Gigfa” 300 WKv Ggbfte fiM Kti vl thb, K Gi Ask : L Gi Ask =2:3, L
Gi Ask : MGi Ask =1:2 Ges M Gi Ask : N Gi Ask =3:2nq]|

10| 1ZbRb 1Rt 690 1U giQ atitQ] Zit*i Astki AbciZ %% Ges % ntj, 1K Kqu giQ tcj?

11] GKWU iTFRi crimigy 45 tm.1g.] evd_1jvi % IN'i AbciZ 3:5:7 nij , ciZ'K edi ciigiy
IbYq Ki|
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12] 1011 UKIK %%g AbcitZ 1ef Kil

13] "BiUmsLvi AbciZ 5:7 Ges Zvi i M. mi. _. 4 nij, msLv “Bii j.m. . KZ?

14| iU tLjvg muKe, gkidKi I gikivdx 171 ivb Kitjv] muKe I gkidKtii Ges gkidKi 1
gvkivdxi 1vibi AbciZ 3: 2 nij tK KZ ivb KtiiQ ?

15] GKiU Aidim 2 Rb KgKZy, 7 Rb KiiYK Ges 3 Rbiclbh AiQ] GKRbiclb 1 UKy tctj
GKRb KiiYK cig 2 UKy, GKRb KgKZy ciq 4 WKv| 2™ i mKiji tg tfeZb 150,000 UKy
nij, tK KZ tezb ciq ?

16] GKiU migiZi thZvibePib “BRb ciZz®xi gta” fWbvi mitne 4 : 3 tHiU RojvF Kifjb| hi”
tgU m™m" msL'v 581 ng Ges 91 Rb m™m” +f by i"iq Kb, Zte tWibvi miniei ciZd x
KZ tHitUi e'eaith civRZ nigiQb ?

17] h™ tKitby eMiqTETi evdi criglY 20% eix cig, Zte Zvi 11Tdj kZKiv KZ eix cite ?

18] GKiU AigZt91iTi “"N" 10% eix Ges ¢ 10% mim fctj AgZiqiiTi 11dj kZKiv KZ eix
el nim cite ?

19] GKW giVi RigiZ tmiP1 mihiM Awmvi AviMi I ciii djibi AbciZ 4 : 7. H giV th RigiZ
AM 304 KBUvj awb djizy, tmP cilqui cti Zvi djb KZ nte ?

20| ab labt K Drcb Piji AbciZ 3:2 Ges Mg I Mg t_iK Drcb miRi AbcwZ 4 : 3 nij,
mgvb ciigviYi ab 1 Mg t_tK Drcb Py 1 miR1 AbciZ tei Ki |

21| GKW Rigi t91Tdj 432 eMigwi| H Rigi ““N" I ¢t~ i mi% Aci GKiU Rigi “N" I ¢}
AbciZ h yuig 3 : 4 Ges 2 : 5 ntj, Aci Rigi t97Tdj KZ ?

22| tRig 1'/imig GKB e'sK 1 K GKB 1 th 10% mij ghbvdvg Avgv v Aijv v crigiy A_ FY thq]
tRig 2 eQi ci ghvdi-Aimij hZ UKy tkva Kti 3 eQi ciimig gbvdi-Amiy ZZ UKy tkia
Kii| 2171 FiYi AbciZ ibYq Ki|

23| GKiU iTFtRi el tjvi AbciZ 5:12:13 Ges crimigi 30 m.ig.
K. WTFRIU A%b Ki Ges tKiY tFf™ iTFRIU Kx aitbi ZvijL?
L. enEi evitK "N Ges " Zi etk ¢ ati AWZ AigZifI{Ti KiYi mgib el ieikoetMi
tTdj bYq Ki |
M. D3 AqZifliTi “"N" 10% Ges ¢~ 20% eix tctj 1Tdj kZKiv KZ eix cite?
24| GKi™b tKvibv Kvim Abci Z | Dei Z wkqlv_xi AbciZ 1:4]
K. Abci Z kv~ itK tg iklv_xi kZKivg cKik Ki |
L. 10 Rb kv x felk Dci Z nij Abci Z 1 Dl Z wklv_xi AbciZ niZy 1:9. tgl ik Jlv_xi
msLy KZ ?
M. tou vkflv_xi gta” QT msL'v Qulx msLvi 19, Y Atcqlv 20 Rb Kg| QiT 1 QvlimsLvi
AbciZ 1bYq Ki|

dgv-25, MiYZ-9g-10g



Ok Aa'vg
"B PjKierko mig mnmgrKY

(Simple Simultaneous Equations in Two Variables)

MaYiZK mgmv mgvaitbt Rb™ exRMIYIZT mefPiq , 1°ZcY welq niv mgiKiY] 16 1 mRg tkiYiZ
Aigiv mij mgKitYi aiYy fciqQ Ges Kifite GK PjKieilkd mij mgiKiY mgvab KiiZ ngq 2y
RbIQ] Adg tkiYiZ mij mgiKiY ciZ icb 1 Acbgb cxiZiZ Ges tjLIPETi mnvth mgvaib
KtinQ| Krfite ev erfiEK mgmvi mij mnmgiKiY MVb Kii mgvaib Kiv ng Zv1 ikiLiQ] G Aa'itq
mij mnmgiKitYil aiiYv macmiiY Kiv nigiQ I mgvaitbi Avtiv bZb cxiz ma(iK AvjwPhr Kiv
ntqiQ] G Quovl G Aa’tq tjLIPETi mnvth” movaib 1 e erfIEK mgm'vi mnmgrKiy Mvb I mgvaib
matiK 1e wiZ AvijiPbr Kiv nigiQ]

Aa'vg Tkl kv _xiv —

»  "BPjKieiké mij mnmgiKitYT m¥aZ hPiB KitZ ciite]

"B PjKieikd “BiU mgiKitYi ci Gi ibFikij 2y hPB KitZ ciite]
mgvaitbi Ao, Yb cxiZ L'V KiiZ ciite]

eV erfIEK MaYiZK mgm'vi mnmgiKiY MVb Kti mgvaib KitZ ciite]
fJLPETi mnvth™ ~B PjKierkd mij mnmgiKiY mgvab KitZ cvite]

YV V V V

12-1 mij mnmgKiY

mij mnmgxKiY ejiZ ~B PjKierkd “BiU mij mgiKiYiK teiSig hLb Zit™ i GKIT Dcvch Kiv ng
Ges PjK “BiU GKB “eikid"i nq| Averi Gilc “BiU mgiKiYIK GKIT mij mgiKiYIRWI etj| Adg
tkivtZ Aigiv Gijc mgiKiYiRitUT mgvaib KtilQ 1 e erfiEK mgm'vi mnmgiKiY MVb Kti mgavb
KitZ 1kiLiQ] G Aa'tq G maGiK Avtivie wiZ AvigiPby Kiv nigiQ]

c_ig Agiv 2x+y =12 mgiKiYwl ietePbv Kii | GiU GKIU "B PjKieiko mij mgiKiY|
mgiK1YiUIZ evgctql x Iy Gi Ggb gib cvlqr hife 1K hvi™1 c_giU w0, YT md_ wdZxqii thwidj
Wibctqi 12 Gi mgib ng, A_wr H gvb “BiU Gviv mgrKiYil imx nq ?

GLb, 2x+y =12 mgKiYil t_tK 1btPi QKW ciY Kii :

x Gigb y Gigb eigcyl (2x+y) Gi gib | Wibcq
-2 16 -4+16 =12 12

0 12 0+12 =12 12

3 6 6+6 =12 12

5 2 10+2 =12 12
.......... =12 12
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mgxKiYiUT AmsL™ mgvavb AiQ| Zvi gfa” Pl mgvab (-2,16), (0,12), (3,6) 1 (5,2) |
Avert, Ab” GKIU mgiKiY x—y =3 ibiq ibiP1 QKU ciY Kil :

x Gi gib y Gigb elgcyl (x-y) Gigib | Wbcql

-2 -5 -2+5=3 3
0 -3 0+3 =3 3
3 0 3-0 =3 3
5 2 5-2 =3 3

........ - 3

moxK1YiUT AmsL” mgvavb AiQ| Zvi gfa” PviwU mgvavb :
(-2,-5), (0,-3), 3,0) I (5,2)

hi™ AutjiP mgrkiY “BiUIK GKIT fRW intmie aiv ng, Zte GKgl (5,2) @viv DFg mgikiY hMcr
mx nq| Avi Ab” tKithv gvb Gviv DFg mgxKiY hMcr imx nie by|

AZGe, mgiKiYIRWU 2x+y =12 Ges x—y =3 Gi mgiab : (x,y)=(5,2)

KR : x—2y+1=01 2x+y-3=0 mgKiYliqi ciZ'Kii cPiU Kii mgvawb tjL thb
Zbta" maviY mgvabiul _viK|

12.2 "B PjKietkd mij mnmgKitYi mgvab thiM'Zy

2X + 2 ~
(K) ctei AdjwPZ mgiKiYiRW . z_ 3 } Gi Abb” (GKiU gvl) mgvavb cvlqy tMIQ]

Gijc mgKiYIRWIK maiZeY er mgAm'cY (Consistent) ejv ng| mgiKiY “BiUi x 1 yGi mnM
Zjbv K1 (mniMi AbcvZ ibiq) ciB, %;ﬁil moiKiYIRWIUI GKIU mgxKiYiK AbWi ga'ig

cKik Kivhig br] G Rb" Gijc mgiKiYiK ci (i Aibfikyj (Independent) mgiKiYIRW ejvng]|
maZeY 1 ci i AbFikij mgKiYiRWi 19111 AbciZ , 1jv mgib bq|
GIYI{T a'eKe™ Zjhv Kivi cigqiRb ng by

2Xx—-Yy =6

(L) GLb Awgiv 4x—2y _12} mgxK1Y{RWIU refePbv Kii | GB ~BiU mgiKiY mgvab Kiv hife 1K ?

GLutb, 1g mgiKiYiui DfqcYiK 2 @viv Y Kitj 29 mgKiYiu cvlqr hiie] Averi, 2q mgiKifYi
DFfgcTiK 2 fviv fiM Kitj 1g mgKiYiu cvlqr hiie] A vr, mgiKiY “BiU ci Gi ibFikyj |
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Agiv Rub, 1g mgKiYiui AmsL™ mgiaib A#Q| KvRB, 2q mgiKiYiUil H GKB AmsL" mgiaib
AQ] Gifc mgKiYIRWIK mvaizeY 1 ci Ui wbFikg (dependent) mgKiYiRW efj] Giic
mgxKiYiRiUi AmsL" mgvavb AvQ]

GLvtb, mgxKiY “BiUi x I 'y Gi mnM Ges a'eK ¢ Zjhbv Kii ciB, % =_—; =%(= %)

A_wr, maZeY | i ai ioFikij mgKiYiRiUT 191£T AbciZ | £jv mgib ng|

.. 2X+y =12 ] e,
(M) Geuti Avgiy mgxK1YIRWUIU mgvavb Kivi tPOv Kui |
4X+2y =5

GLvtb, 1g mgiKiYiUi DFqcIiK 2 @viv Y Kti CB, 4x+2y =24
2q mgKiYil 4x+2y= 5

letqiM Kii ciB, 0 =19, hv Amae|

KRB ejiZ cwi, G aitbi mgKKiYIRW mgvab Kiv mee bg| Gijc mgKiYiIRW AmiZcY
(inconsistent) 1 ci Ui AbFikyj| Giic mgKiYiRviUi tKitby mgvaib thB]|

GLvtb mgKiY “BiUi x 1 'y Gi mnM Ges a'eK ¢~ Zjhbv Kti ciB, %:%7&%.

A, AmazeY 1 ci (i Abfikg mgKiYiRiEUi 19T PjtKi mniMi AbciZ,tjv a'etKi
AbcviZi mgib bq

ax+by =¢

mavi Y fite,
a,Xx+by=c,

} mgrKiYIRWIU 1biq 1biPT QiKi gva’tg ~BiU mij mgiKiiYi mgvaib

thiMZvi KZ DijL Kiv ntjv:

mgrK1YiRW mnM 1 aeK mvaZcY/AmAaZeY | ci Ui wofFikig/ | mgvab AiQ
c Zjh AibFikyj (Kqu)/tbB
(i) |ax+by=c | a . by myaZcY AibFikyj AiQ
ax+hb,y=c, | a, b, (GKiUgT)
(i) | ax+by=c | & _b _¢ |maZcy b Fikyj AitQ
a,x+byy=c, | & b, ¢ (AmsL)
(i) | ax+by=c | & _b ¢ |AmaZcY AbFikij fbB
pX+hy=c, | & b, ¢
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GLb, hi™ tKvtby mgiKi YIRIU DFg mgiKitY a‘eK ¢ b _uK, A r, ¢, =c, =0 nqg, Zte QiKi

(i) Abhig :—1 ” E—l ntj, mgKiYIRWU me v mazeY 1 ci Gi AbFikg| miqiT GKilgiT
2 2

(Abb”) mgiasb _Ktie]

(i) I (iii) t 1K & % ntj, mgKiYIRW mazeY 1 ci Gi ik | migfiT AmsL mgiab _Kie|

a; 2

D wniY : 1biPi mgxKiYIRW, 1jv mbaZzcY/AmbaZeY, wfikig/AbFikig 1K by ey Ki Ges Gt i

mgvavtbi msL'v ibi Kk Ki|

(K) x+3y=1 (L) 2x-5y=3 (M) 3x-5y=7

2X+6y=2 x+3y=1 6x—-106y =15
mguab :

. . 3y =1
(K) ¢ E mgiKiYiRW : sy }

2X+6y=2

x Gi mnMZiqi AbciZz =

y 1 1 1 ev

a'eK c 0iqi Abciz

3_1
6 2

< NP

AZGe, mgiKiYIRWUIU myaZeY 1 ci Gi bFikg | moKiYIRWIUT AmsL” mgvah AiQ]

2x—5y:3}

(L) ¢ E mgrKiYiRW :
X+3y =1

x GI mnM@iqi AbciZ %

y 1 1 Bl -

Aigiv ciB, 2 # ]
1 3

. mgiKiYIRWUIU mazeY 1 ci Gi AibFikeg | mgiKiYiRUIUT GKIUgVT (Abb”) mgvaib AviQ|
(M) ¢ E mgiKiYIRW : 3x -5y =7
6x—-10y =15
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[\ 4
. . 3 1
x Gi mnMgtqi AbciZz = el =
6 2
y =5 i
1R 1R 1 _10 2

a'eK ¢ ftqi AbciZ ’
15

Aigiv ciB, i
6 -10 15

- mgKIYIRWIU AmbaZeY | i Gi AibFikyg | mgiKiYIRWIUT tKviby mgvavb 1hB|

KR : x-2y+1=0, 2x+y-3=0 mgKiYIRUU mazcY 1K by, ci Ui woFikij 1K bv hPiB

Ki Ges mgiKiYIRWIUT KU mgvaib _VK1Z citi Zv btk Ki |

Abkxjbx 12-1

IbtPT mij mnmgiKiY, fjv maZcY/AmbaZeY, ci Ui ibFikej/AbFikg K by hidmn DijL Ki
Ges G, 1jvi mgvavtbi msL'v btk Ki :

1] x-y=4 2] 2x+y=3 3] x-y-4=0
X+y=10 4X+2y =6 3x-3y-10=0

4] 3x+2y=0 5] 3x+2y=0 6] 5x-2y-16=0
6x+4y=0 9x -6y =0 3x—gy:2
1 1 1

7] -=x+y=-1 8] —-=x-y=0 9] —=x+y=-1

| —5x+y I -5x-y | —5x+y
X—2y=2 Xx—2y=0 X+y=5

10] ax-cy=0

cx—ay =c?—a’.

12-3 mij mnmgKiiYi mgvaib

Awgiv Ta maZeY 1 ci Gi AibFikg mij mnmgiKitYi mgiah mediK Adjwby Kiter] Gijc
mgrKi YIRVEUT GKIUgVT (Abb") mgaib ArtQ|

GLvib, mgvavtbi Pvisl cxiZi DijL Kivnijv :
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() aiz wchexiz  (2) Achgb cxiZ (3) Ao, Yocxizl  (4) JILK cxiZ]

Aigiv Adg tkiYIZ ciZ veb I Achgb cxiZiZ mgvawb Kifite KitZ ng tRibiQ] G "B cxiZi GKiU
Kii D wniY ™ Iqunijv:

D wniY 1] ciZ vcb cxiZiZ mgiab Ki :

2X+y=8

3Xx—-2y=5
mgiab : CCE mgiKiYlq  2X+y =8 )
3X—2y =5..c.... (2)

mgiKiY (1) niZ cB, y =8-2x......... (3)
mgKiY (2)G y Gi gib 8- 2x eimiq ciB,

3x-2(8-2x)=5 x Gi gib mgKiY (3) G eimiq CiB,
el 3Xx-16+4x=5 y=8-2x3
el 3Xx+4x=5+16
=8-6
el 7x=21
=2
e Xx=3

- mgiab (x,y) =(3,2)

cIZ ch cxiZiZ mgvaib : meaigZ GKIU mgiKiY 1_1K GKIU PJiKi gib Aci PjiKi gia'tg cKik
Kii ciB gib Aci mgiKitY emitj GK PjKieikod mgiKiY cvlgr hig] AZtci mgKiYil mgvaib Kii
PJKiUi gib cvlgr hig] GB gib ¢ E mgiKitYi th tKitbuliZ emitbv thiz citi| Zte thLith GKiU
PJKIK Aci PjiKi gia'tg cKik Kiv niqiQ tmLitb emitj mgvavb mnR nq| GLwb t_iK Aci PjiKi
gvb cvlgv hg|

D wniY 2| Acbgb cxiZtZ mgvab Ki : 2x+y =8
3X—-2y=5

[76e": ciZ vch 1 Acbgb cxiZi cv_K" teiSiiZB D wniY 1 Gi mgxKiY@gB D wniY 2 G thqv niji]

movaib : ¢ E mgiKiYq 2X+y =8.............. )
3X—=2y =5..ci (2)
mgK1Y (1) Gi Dfqcq[iK 2 Gviv Y Kii, 4x+2y =16.............. (3)
mgiKiIY (2) 3x—2y=5........... (2)

mgKiY (2) 1 (3) thiM Kti ciB,
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7x=21 x Gi gib mgKiY (1) G eimig CiB,
e, x=3 2x3+y=8
e, y=8-6
e, y=2

. mgvab (x,y) = (3,2)

Acbgb cxiZ{Z mgvawb : mieargZ GKiU mgiKiYiK ev Dfg mgiKiYiK Gijc msLv i ig Y KiiZ
nie thb , Yibi ci DFfq mgiKiiYi thiKithy GKiU PjiKi mniMi ciggib mgib ng| Gici ciqiRbgZ
mgxKiY “BiUtK thiM ev rietqM Kitj mnM mgibKZ PJKiU AchiZ ev AcmwiZ nq| Zvici mgKiYil
mgvaib Kitj 1e™"gb PjKiUi gib clgu hig] H gvb mieaigZ ¢ E mgrKiY@tqi thiKitbwUiZ emitj
Aci PjKwi gib cvlgr hig|

(3) Ao, Yb cxiZ :
Ao, Yb cxiZiK eR, Yb cxiZI etj|

IbtP1 mgxKiY ~BiU ietePhbv Kii :

mgKiY (3) T_IK mgiKiY (4) retqM Kti ciB,
(a,b, —a,b,)x+b,c, —bc, =0
eV, (ab, —a,b)x=bc,-b,c,
X 1
ey, =
b1C2 _bzcl a1b2 - a'2b1

Avevi, mgiKiY (1) tK a, 1"ig I mgKiY (2) tK a, 1”71q Y Kii ciB,
qa,X+aby+ca, =0....... (6)
qa,X+ab,y+c,a =0........ (7)
mgiKiY (6) t_tK mgiKiY (7) vetqM Kii ciB,
(a,b, —ab,)y+ca, —c,a =0
el, —(ayb, —a,b )y =-(c,a, —c,a,)

o, ¥ 1 8)
¢a, —Ca albz - aZbl

(5) I (8) f_tK ciB,
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X B y B 1
bc, —b,e;  ca, —Ca b, —ah

x 1y Gi Gijc maiK t_tK G gib ibYiqi TKSkjiK Ao, Yb cxiZ etj|
x 1y Gi DijiLZ ma(K t_iK ciB,

bc, -b,c; ab, —ayb b, —a b
Aveii y = 1 -G8 —0&
Ca, —Cay b, —ab ayb, —a,b

bic, —b,c, ca, - CzalJ

. C E mgiKiY@tqi mgvavb:(x,y):tab a.b. " ab, —auh,
M2 T A2 M2 T A2

39 K :
mgiKTY x I y Gi gta” maiK gtb ivLvi 1P1
HyxX+by+c =0 X 3 y 3 1 X y 1
a,X+byy+c, =0 | bCy —by¢; @, —Ca b, —azh a, |b, ¢ a b
a, |b, ¢, a b

“6e" : ¢ E DFg mgiKitYi a'ekK ¢ Wibctql tifL1 Avo,Yb cxiZ ctqM Kiv hig| Zte tmiqiiT
IPtyi 1KQ crieZb nie] KS mgvatb GKB cvlqy hite]

KR: 4x-y-7=0
3x+y =0
ayx+by+c, =0

} mgrK1YiRWUIK

} mgrKi YIRUT AIKiET cKik Kiij

a;,b,¢,a,,b,,c, Gi gib tei Ki|

D wniY 3] Avo, Yb cxiZtZ mgiash Ki: 6x—-y=1

3x+2y =13
mgvab : cTVSi cipgig ¢ E mgiKiYgtgi Wibcl 0 (kb”) Kti ciB,
6x—y-1=0 mgrKiY@giK h_ypig ax+ by, +¢, =0
3x+2y-13=0 Ges a,x+b,y+c,=0

Gimi_ZjbvKti cB, a, =6,b, =-1¢, =-1
a,=3Db,=2.c,=-13

dgi-26, YZ-9g-10g
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Ao, Yb cxiZiZ ciB, gL'y
X y 1 X y 1
bc, —b,c;  ca, —ca b, —ab &

’ X _ y _ 1 \L
(- x(-13)-2x(-1) (-1)x3-(-13)x6 6x2-3x(-1) .
' X _ Yy 1
13+2 -3+78 12+3
X _y_1 ’
15 75 15
x 1 15
T —=— & X=—=
15 15 15
Averi, l:i ey y:E:S
75 15 15
. mgiab (x,y)=(5)
D wniY 4] Avo, Yb cxiZtZ mgvawb Ki : 3x—4y =0
2Xx-3y=-1

1

mgvaib : ¢ E mgiKiYfq

3x—-4y=0 ol 3x—-4y+0=0
2x—-3y=-1 ' 2x-3y+1=0

Ao, Yb cxiZiZ ciB, X y 1
X : y 3 1 3‘—4 0 3 -4
—4x1-(=3)x0 0x2-1x3 3x(-3)—2x(-4) 21-3 1 2 -3

x oy 1
-4+0 0-3 -9+8

X
o —=L ="

ev

<
=

@
-
Il

|

Rl W

Slx N|x
[l

Averi, e, y=3

Il
W< LIk W<
@
=<
[l
N

1
1
o omgiab (x,y) =(4,3)
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D iY 5] Ao, Yb cxiZtZ mgiaib Ki : >+ =8

22 _3y=-3
-

mgvaib : ¢ E mgiKiYOgiK ax +by +c =0 AKi¢i miRig ciB,

X, Y_g A, 2X_3y=_3

2 3 4
' 3x+2y:8 ' 5x—12y:_3

6 4
el 3x+2y-48=0 el 5x—-12y+12=0
oo mgKiYfg 3x+2y-48=0
5x-12y+12=0
Ao, Yb cxiZiZ ciB, X y 1
X _ y _ 1 3 2 -48 3 2

2x12—(~12)x (-48) (-48)x5-12x3 3x(-12)-5x2 |5 | -12 12 5 -12
el X B y B 1

24-576 —240-36 —36-10
ev X = y = L

~552 -276 —46
g oY _1

552 276 46
3 L:i e, X=@:12

552 46 46
Avevt, L:i el. y:@:(ﬁ

276 46 46

. mgvab : (x,y)=(12,6)

mgvaithi Tix cixlv: o x 1'y Gi gib ¢ E mgiKitY eimiq ciB,

. X y 12 6
1g mgrKItY, eige = —+==—+—=6+2
gmgKIH, egell = 5+ 3= 3
=8 = Wibcy
2qmmKnmemcﬂ:%f—3y=5X12—3x6

=15-18=-3 =WhbcT|
. mgvavb T nigiQ]
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D wniY 6] Ao, Yb cxiZtZ mgiaib Ki : ax —by = ab =bx —ay.
mgvaib : ¢ E mgiKiYfa,
ax—by=ab ax—by—ab=0
bx—ay=ab| ' bx-ay—-ab=0
X y 1 | X y 1

" (Cb) x (—ab) — (—a)(—ab) (-ab)xb—(-ab)xa ax(-a)—bx(-b) a

-b —-ab a -b

bl-a —-ab b -a
ev X = y = !
ab’-a’h —ab®+a’h -—a’+b?
X B y _ 1
—ab(a—b) ab(a-b) -(a+b)(a—b)
' X B y B 1
ab(a—-b) -—ab(a-b) (a+b)(a—h)
. X _ 1 ol x o ab(a—Db) _ ab
" ab(a—b) (a+b)(a-b)’ (a+b)(a-b) a+b
Aveli, y _ 1 el y= —ab(a-b) _-ab
—ab(a-b) (a+b)(a-b) (a+b)(a-b) a+b
ab -—ab
(X’y)_(a+b’a+bj
Abkighbx 12-2
ciZ vch cxi1ZtZ mgvavb Ki (1 N 3) :
1] 7x-3y=31
| 7x=3y=3 | AT A 3] XY
9x -5y =41 2 3 a b
a2 2
L ax+by=a“+b
3 2
Acbgb cxiZtZ mgvaib Ki (4 N 6) :
4] 7x-3y=31 5| 7x-8y=-9 6] ax+by=c
9x -5y =41 5x -4y =-3 a’x+b’y=c’
Aio_Yb ¢ aiZtZ mgvavb Ki (7 N 15) :
7] 2x+3y+5=0 8] 3x-5y+9=0 9] x+2y=7

Ax+7y+6=0 5x—-3y—-1=0 2x—-3y =0
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10] 4x+3y=-12 11] —-7x+8y=9 12] 3x-y-7=0=2x+y-3
2x=5 5x -4y =-3
13] ax+by=a%+b? 14] y(@B+x)=x(6+Y)

2bx —ay = ab 3(3+x)=5(y-1)
15] (x+7)(y-3)+7=(y+3)(x-1)+5
5x-11y+35=0

12-4 "JiLK cxi1ZiZ mgvaib

“B PjKielko GKiU mij mgiKitY ve™"gib PJK x I'y Gi madKiK wpiTi mnith” cKik Kiv hig| GB
IPTEK H madtKi tJLPT etj] G Rizig mgiKitYi TJLIPHT AmsL” 19> K| Gijc KigKil 1e
“ych Kti GEi ci Gi msh= KitjB tjLIPT cilgy hig|

mij mnmgiKifYi ciZ’Kii AmsL™ mgvab 1iqiQ] ciZ'Ki mgiKiiYi fjL GKU mijfiLy]
mijilwUi ciZ'Kil 1e>™ 1~ vbisK mouKiYiUEK imx Kii | tKvtbv TjL b~ 6 KiiZ "B ev ZiZwaK 1e”
thqv Arek’K|

GLb Aigiv ibtPT mgiKiYIRWIU mgvaib Kivi tPOv Kie : 2x+y=3.......... @

mgKiY (1) f_{KcB, y=3-2x.
mgKiIYIUiZ x Gi KigKiU gib ibtq y Gi Abijc gib fei Xx | —11 01 3
Kii 1 citki QKIU “Zi Kii : y1513]-38

- mgKiYwi tjiLi Dciizbilie™ (-1,5),(0,3) I (3,-3) |

6—4x
2

mgiKiIYWUiZ x Gi KigkiU gib ibtqg y Gi Abiftc gib tel Kui | %
citki QKU “Zii Kui :

Averi, mgiKiY (2) t K CB, 2y=6-4x eV, y=

- morKiYi tjiLi Deiwzbl ™ (-2,7),(0,3) 1 (6,-9) |

gtb Kii, QK KiMIR XOX'" 1 YOY' h_yuig x-AT I y-Aq Ges

=N
3
3
=

Ogjie|

QK KiMiRi DFg AT eivei 1°Zg eMiTIiTi ciZewdi “N'1K GKK
ai| GLb mgiKiY (1) niZ o (-1,5),(0,3) I (3,-3) 1e> Mijv
“veb Kii 12¢7i ci 01 msh3 Kui | 1§ LU GKIU mijtily]
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Avevi, mgKiY (2) niZ cB (-2,7),(0,3) 1 (6,-9) v fjv vcb Kii 1 2471 ci (i msh3
Kii | GITETI tj LU GKU mijtily] Zte J91 Kui, mi jtilv "B ci Gtii Dci mgveiZZ niq GKiU
mijfibg cnYZ nigiQ| Avevi, mgiKiY (2) Gi DfgciK 2 @viv fiM Kity mgiKiY (@) cvlq
higq] G KvitY mgKiY@qi tjL ci Ui mgeiZZ nigiQ]

GLvib, ! } mgKiYIRWU myazeY | ci a1 ibFikg| Gijc mgKiYiRiUi

AmsL"v mgiasb AtQ Ges mgiKi YIRWIUT tJL GKIU mi jiiLy]
Gevi Avgiv ibiPi mgKiYiRWUIU mgvavb Kivi tPOV Kie : 2x—y=4.......... @

mgiKiY (1) T IK cB, y=2x-4.

mgKiYiUiZ x Gi KigKiU gib ibiq y Gi Abiic gib tei x 1110 | 4
Kii I citki QKiU “Zui Kii : y |-6|-4|4
- mgrKiYiui tjiLi Deiizb e (=1, -6),(0, —4),(4,4) |

Avevi, mgiKiY (2) T_1K ciB,
4x -2y =12,el 2x-y==6 [DfgcTiK 2 Gviv fiM Kii]

el y=2x-6
mgiKiYiUiZ x Gi KigkiU gib ibiq y Gi Abiic gib tei x 101316
Kii 1 citki QKiU “Zii Kii : Yy |-6|0 |6

. mgiKiYwi tjiLi Dciizbilie™ (0, -6),(3,0),(6,6) |
gib Kii, QK KIMfR XOX'" 1 YOY' h_yuig x-AT 1 y-AY Ges o gjier |

QK KMiRi DFfgq A eiei °Zg eMifiTi cizewi “NiK v
GKK afi mgiKiY (1) niZ c® (-1,-6),(0,-4) 1 (4,4)
ie Mty veb Kii I 271 ci i msh3 Kii]| fjLU GKiU
mi jfiLy] X. X
Avevi, mgiKiY (2) niZ e (0,-6),(3,0),(6,6) 1> 1jv vcb ” >
Kii 1 G i ci i msh= Kii | GHHTI 1j LU GKIU mijtiLy] ,

N
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PIT §9 Kii, ¢ E mgiKiYotgi ¢ Kfite ciZ’KiUi AmsL” mgiab WKijl tRW intmie 2t i
miaviY mgvaib thB| Avil J9T Kii th, ¢ E mgiKiY “BiUi T§LIPT “BiU ci™ Ui mgvSivj mijtiLy]
A _ur, tilv "BIU KLtbv GIK AciiK 1Q Kite bi] AZGe, Gi™i ftKuthv maviY Q™ 1e>™ cvlqr hite
bi] G 11T Aigiv erj th, Gijc mgiKiYiRiiUi tKithy mgvaib thB] Avgiv Rub, Giic mgiKiY{RW
AmaZeY 1 ci Ui AibFikyj |

Aigiv GLb 1jLPTi mnith™ mazeY 1 ci Gi AbFikig mgiKiYIRW movaib Kite]

"B PjKietké “BIU maZcY 1 ci Ui AibFikeg mij mgKitYi fjL GKU 1™ 1Z 1Q~ Kii| H 1Q°
e~ i voisK @viv DFg mgiKiY imx nte| 1Q 1e» Wi vbusKB nie mgxKiY@iqi mgvaib]

D niY 7| mgiab Ki I mgiab tJLIPLT VD : 2x+y =8

3X—-2y=5
mgvaw : : ¢ E mgKiYlg 2x+y-8=0....... )
3X—=2y-5=0...cc...... (2)
Avo_Yb cxiZiZ ciB,
X B y B 1
1x(-5) - (-2)x(-8) (-8)x3—(-5)x2 2(-2)-3x1
ev X __ y _ 1 Y
-5-16 -24+10 -4-3
o Xy _ 1
-21 -14 -7 G
o XoY_ 1 v Y
21 14 7
B izl, ev x=£=3
21 7 7
.y 1 14
Aen, —==,e y=—=2 '
14 7 =3 Y

mgvab : (x,y)=(32)
gib Kii, XOX' 1YOY' h_yuig x-AY 1 y-A Ges O gjie>” |
QK KiRi Dfq AT eivei 9 Zg eiMi ciZ "B evlii “"N1K GKK ati (3,2) 1e W vcb Kii|
D wiY 8] tjLIP{Ti minith™ mgvarb Ki :
3x—-y=3
5x+y=21
mgvaib : ¢ E mgiKiY@g 3x—y=3.......... )
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mgKiY (1) t K cB, 3x—-y=3,e/ y=3x-3

mgiKiYiUtZ x Gi KigkiU gib ibtgq y Gi Abiic gib tei x| -1] 013
Kii 1 citki QKIU “Zii Kii : y | -6]-316
- mgrKiYwi tjiLi Deiizbl e (-1,-6),(0,-3),(3,6)
Avert, mgiKiY (2) T 1K cB, 5x+y=21, e/ y=21-5x
mgiKiYiUtZ x Gi Kigkiu gib ibtgq y Gi Abiic gib tei Xx |3 |4 |5
Kii 1 citki QKU “Zii Kii : y 16 11 |-4
- mgrKiYwi t§iLi Deiizbil e (3,6),(4,1),(5,-4) |
gib Kii, XOX' 1 YOY' h_yuig x-AT 1 y-AY Ges O gjier” |
QK KiiRi Dfg ATl eivei 9" Zg eiMi ciZ evlii “"N'tK GKK aii | Y
GLb QK KMR mgKiY () niZ cR (-1-6),(0,-3),(36)
ie MEjy veb Kii 1 Z@Ti ci i msh3 Kii] fjLl GKw ,I‘ 4),
mijtiLy| X \
GKBfite, mgiKiY (2)niZ ci® (3,6),(4,1),(5,—4) 1e™_1jv "vcb o
Kii 1 2™ i i msh= Kii | GHTTI 1jLiU GKW mi jiiLy| ' 1§ v
gth Kii, mijtilwg ci i P e 1Z 1Q° KtifQ] WPT t 1K Ly
hig, P 171 voisK (3,6)
somgiab (X, y) =(3,6)
D wniY 9] "JILK cxiZiZ mgiab Ki :  2x+5y=-14
4x -5y =17
mgiab : : ¢ E mgiKiYlq 2x+5y=—14........... ()]
4x -5y =17........ (2)

mgiKiY (1) 1 K CiB, 5y =—14—2x, el y= ‘2X5_14 x| 3] 1] 2
mgKiYiUtZ xGi mieaigZ Kigkiu gib ibtg y Gi Abiic gib fei Kii v T2 _23 —
I citki QKiU "Zii Kii :
. mgKiYiUi tjiLi Dci 1Zbil 1ey (3,—4),6,—3),(—2,—2))| x |3 % -2

Yy | -1[-3]-5
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Averi, mgiKiY (2) T_iKcB, 5y=4x-17, el y= ax-17

mgKiYiUtZ xGi mieaigZ KigKiUu gib ibiq y Gi Abijc gib Y
tel Kii I citki QKU “Zi Kii :

- mgrKiYwi tjiLli Dei wZbilie™ (3, 1),[%,—3],(—2,—5)

gib Kii, XOX'1YOY’ h_vuig x-Af 1 y-AY Ges O gjie” | X s
QK KiMiRi DFfq AT eivei 1°Zg etMi ¢iZ “B eili “N'1K GKK T

an|

GLb, OK KR mgiKiY (1) 1 1K ciR (3,—4),(%,-3) 1(-2-2)

Ie, iy veb Kti 2™ i cici msh3 Kui| 1L GKiU mijtiLy]

GKBfite, mgiKiY (2) 1 K ci (3,—1),(%,—3), (-2,-5) 1~ _fjv vcb Kii Z2i#7i cici msh3
Kii] tjLiU GKU migtiLy]

gtb Kii, mijtiLigg ci i P 1e™4Z 10° KifQ] P1T °Lihig, P e sk 6,4)

oo mgvavb : (X, y)=(%,—3j

Y
D wniY 10] tjiLi mnih™ mgvawb Ki : 3—%x=8—4x
mgiaib : ¢~ E mgiKiY 3—%x:8—4x SN N
ai, y:B—gx:8—4x X O ’
3 Gt
=3——Xeworrrnn 1
y 5 @ \

.
GLb, mgiKiY (1)G xGi KigKiU gib ibfq yGi Abiic gb fei Kii I .~ T—5Tg 1>
citki QKIU “Zi Kii y |6 |3 10
moxKiYili tjiLi Dci iZbil e~ (-2,6),(0,3),(2,0)

Avevi, mgiKiY (2)G x-Gi KigKiU gib ibiqg y-Gi Abic gbfei [ x |1 |2 |3
Kii 1 citki QKIU “Zii Kii : y 14 10 |-4

- mgrKiYwi tjiLi Deizbilier™ (1,4),(2,0), (3,-4)

gtb Kii, XOX'"1'YOY' h_yuig x-Af 1 y-Aq Ges O gjier" | QK KiMiR1 Dfq AT eivel
91" Zg eiMi ciZ evdi ""N'tK GKK ari |

dg-27, MiYZ-9g-10g
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GLb, QK KWiR mgiKiY (1) t 1K cB (-2,6),(0,3),(2,0) 1e>” tjv vcb Kii 1 1e>” 1y cici
msh3 Kii| Zinij, tjLIU nie GKU mijtiLlv] GKBFfie, mgiKiY (2) T 1K cR (1,4),(2,0),(3,-4)
I, 1jv vch Kii G, 1jv cici msh3 Kii| Znij, LU nte GKIU mijfiLv] gib Kii, mijfiLdq
ci (i P e 1Z 1Q™ Kii| T t™Lv hig, 1Q 71 Ui "ibisk (2,0) |

. mgiab : x=2, ermguab : 2

KIR : 2x—y—3=0 mgKiitYi fjiLi Dci QiKi gia'tg Pviwl ve™ 1bYq Ki|] AZ:ci QK KiMiR

i~ “TINT GKK ibiqie™,1jv veb Ki I 2@ i ci i msh3 Ki| tjLU 1K mijtilv nigiQ ?

Abkixghbx 12-3
fFLPETi minvth” movaub Ki
1] 3x+4y=14 2| 2x-y=1 3] 2x+5y=1
4x -3y =2 5x+y=13 X+3y=2
4] 3x-2y=2 5| §+%=2 6] 3x+y=6
o9X—-3y =5 2x+3y =13 ox+3y =12
7] 3x+2y=4 8| 2%23 9] 3x+2=x-2
3x—4y=1 x+%:3 10] 3x—7=3-2x

12.5 e/ erfiIEK mgm"i mnmgrkKiY MVb I mgvaib

““bi"b Rietb Ggb 1KQ MaYiZK mgm'v AiQ hv mgxKiY Mvibi gia'tg mgvab Kiv mnRZi nq] G
Rb™ mgmvi kZ ev kZverj t 1K “BiU AAIZ ki Rb™ “BIU MiYiZK cZiK, caibZ PjK x,y aiv
ng| AAZ iwk “BiUT gib ibYigi Rb™ “BiU mgiKiY MVb KifZ ng| MIVZ mgiKiYdq mgvaib KitjB
AAIZ iwk “BiUi gib cvlgr hig|

D wniY 11] "B A¥ueikd tKvtbv msL'vi A¥@tqi mgiol mi_ 5 thiM Kitj thiMdj nie msLwUi ~kK
“vbig AtYai izb, Y] Avi msL'wUi AY@q b ieibgg Kitj th msL'v cvlgu hite, Zv gj msL'wU t_1K
9 Kg nie] msL'wU ibYq Ki |

mgvasb : gib Kii, wbtYg msL'wUi “KK wbig A% x Ges GKK voig A% y | AZGe, msLwU
10x+y.
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- 1g KZibmiAT x + y +5=3X......... )

Ges 2q kZvomitt, 10y + x = (10X + y) —9.......(2)

mgKiY (1) T 1K cB, y=3x—x-5, el y=2x-5....... (3)
Avert, mgKiY (2) t_iK ciB,

10y —y+x-10x+9=0 (3) G x Gi gib eimiq ciB,
el 9y —9x+9=0 y=2x4-5
el y—x+1=0 =8-5
. =3
ey 2X—-5-x+1=0[@B)niZz y-Gi \b
Lﬁmz,ﬂ Y : .. 1htYq msL'wU nie
e x=4 10x+y=10x4+3
=40+3
=43
somsLwd 43

D wiY 12| AW eQi cte iczii eqm ciTi eqimi AW_Y 10| “k Qi ci iczii eqm ciTi eqimi
1@, Y nte] eZgvtb Kvi eqm KZ ?

mgiawb : gib Kii, eZgutb icZvi eqm x eQi I cili eqm y eQi|
. 1g kzibmiti x—8=8(y —8)........(1)
Ges 2q kzibmit, x+10 =2(y +10).......(2)
() niZcB, x-8=8y-64
el x=8y-64+8
e Xx=8y—-56.......... (3)
(2) niZcB, x+10=2y+20
el 8y-56+10=2y+20 [(3) niZ x Gi gib emiq]
el 8y—-2y=20+56-10
el 6y=66
e y=11

. (3) niZ ciB, x=8x11-56=88—56=232

. eZgith iczvi eqm 32 Qi I ciTi eqm 11 eQi|

D wiY 13| GKiU AigZvKvi evibi ¢t 110,Y, "N Atcqlv 10 wgUii feik Ges eibiUi crimigy
100 wgUi |

K. eMbili N x1g I ¢y ig. ati mgKiYIRW MVb Ki |

L. eMbiUi "N I ¢ wbYq Ki]
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M. eMbiUi mgiovi eBti Ptk 2 Wi Plov iv v AdQ| v wU BU 1"ig "Zni Kiiz

ciZeMiguiti 110-00 UiKvinimie tg KZ LiP nie ?

mgvawb : K. AigZvKii eivbiut "N x igiii 1 ¢y igWii |
. 1g kZbomiti 2y = x+10........(2)

Ges 2q kzbmiti, 2(x+y)=100.......(2)
L. mgKiY (1) niZ cB, 2y =x+10........(1)

mgiKiY (2) niZ cB, 2x+2y =100.......(2) X igUii

el 2x+x+10=100 [(1) niZ 2y Gi gib emiq]
el 3x=90 ev x=30

o () niZ cB, 2y =30+10 [xGi gwb eimig]
e, 2y=40¢e1, y=20
- eWbiUi N 30 iglii 1 ¢ 20 igWii|

y IigUri

M. iv vi eBtii TN (30+4) 19.= 34 19

Gesc = (20+4)1g. = 24 1g.
I vi 1TdJ = iv imn eMdbi 11TdJ — evibi t97Tdj

30 ialvi

1B 0Z

= (34 x 24 — 30 x 20) eMigUii |

= (816 — 600) eMigUri 34 igWii
=216 eMigWi |
- BUWEg iv v "Zii Kivi LiP
=216x110 WKy
= 23760 UiKv]

/A= /B+2C nfj, x 1 y Gi gbibYqKi]

KR : ABC IfiR sB=2x WM ZC=x WM, ~ZA=yiWMM Ges

Abkxjbx 12-4

1ndI 2

1] biPi tKib kiZ ax+by+c=0 1 px+qy+r=0 mgKiYiRWiU maZcY 1 ci Ui

AbFikij nie ?



MYz 213

K.E;tg L a_b_c M_E:E;&E N2 b
P q P q r P q r P q
2] Xx+y=4,x-y=2nij (x,y) Gi g ibiP1 tKibU ?
K. (2,4) L. (4,2) M. (3.1) N. (1, 3)
3] x+y=612x=4nij, y ghbKZ?
K. 2 L. 4 M. 6 N. 8
41 i KDV RY itk QRUmVK ? (02
K.y=x-4 L.y=8-x M. y=4-2x N. y=2x-4

5] 2x-y=80Ges x—2y=4nij, x+y =KZ?

K. 0 L. 4 M. 8 N. 12
6] wbiPiZ_ " iy jYKi:

i. 2x—y=0 1 x—2y=0 mgKiYdq ci Ui wFikyj|

ii. x—2y+3=0 mgKitYi tjLPT (=3,0) &> Migy|

iii. 3x+4y =1 mgKitYi 1jLPT GKU mi jtily|
Dctii Zt i rfiEIZ ibiPi tKvoiU mivK ?

Ko bii L. ii 1 iii M0 1 N. i, @i 1 iii
7]  AgZKvi GKIU Nfii tgiSi TN, ¢ AfcTlv 2 igWi ferk Ges tgiSi crimgv 20 igUii |
ibtPi ck_ tjvi DEi "Vl :

(1) Niwi fgfSi "N KZ wguni ?

K. 10 L.8 M. 6 N. 4
(2) Niwi tgiSi tTdj KZ eMigUii ?
K. 24 L. 32 M. 48 N. 80
(3) NiWi tgtS tgiRBK KitZ ciZ eMigUiti 900 UKy infmie tgil KZ LiP nie ?
K. 72000 L. 43200 M. 28800 N. 21600

mnmgrKiY MVb Kti mgvaib Ki (8 N 17) :

8] fKutbv fMistki Je I ntii ciZ’Kwi mi_ 1 thM Kitj fMskiU — nie] Averi, je I ntii

gl

ciZ’KiU t_tK 5 retqiM Kitj fiiskiU % nie| fMiskil ibYq Ki |
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9

10]
11]
12]

13

14]

15]

16|

17]

tKvtbv stk Je t_IK 1 ietqM I nfii mi_ 2 thiM Kitj fMiskil = nqg| Avi jet i1K 7

N |-

letqM Ges ni t_tK 2 vetqM Kitj FMiskiU % ng| fMiskil 1bYq Ki |

"B AVuerkd GKIU msL'vi GKK vhxg A% “KK ~ibxg At 1zb, Y Atcqlv 1 teik] 1KS Avidq
b ietbgg Kitj th msL'v cvlav hvg, Zv A%@iqi mgidi AW, YT mgib| msL'wU KZ ?
"B AVierkd GKIU msL'vi AY@iqi ASi 4; msL'wUi AY@q b vesbgg Kitj th msL'v cvlqy
hig, Zvi I g§ msL'wUi thimdj 110 ; msL'wU 1bYq Ki |
Q/Zvi eZgwb eqm Zvi "B Kb'vi egimi mgioi Pvi_ Y] 5 eQi ci giZii eqn H "B Kbi
eqimi mgiol W9, Y nie| gvZii eZgwb eqm KZ ?
GKIU AigZtqTiTi ““N* 5 igWvi Kg I ¢ 3 igWi terk ntj t91Tdj 9 eMiglii Kg nie|
Averi N 3 1igWvi felk 1 ¢ 2 igUii ferk ntj t1Tdj 67 eMigWi ferk nte] tTTWUi N
I ¢ bYqKi|
GKIU thSKv “vo fetq tmiZi AbKij NEwq 15 1K.g. hig Ges tmiiZi cizKtj hig NEwg 5
iKag.| To8Kvi I tmitZi teM ibYq Ki
GKRb MitgoUm kigK gumK tezZib PiKii Kiib] cizeQi tkil GKiU ibi"6 teZbeix cib| Zvi
gumK teZb 4 eQi ci 4500 UKy I 8 eQi ci 5000 WKv ng| Zvi PKil Ti1 teZb 1
enlK teZb erxi ciigy ibYq Ki|
GKU mij mgKiYIRW  x+y=10

3x-2y=0
K. t~Lvl th, mgiKiYiRWIU maiZeY| Gi Kqgiu mgvab AiQ ?
L. mgKiYIRWIU mgvavh KET (x, y) wbYq Ki|
M. mgiKiY@q viv b ikZ mijiilwdg x-Afqli mi_ th iTFR MVb Kti Zvi 197Tdj woYq Ki |
tKitby fistki jiei mi_ 7 thiM Kifj fMskiUi gb cYmsL'v 2 ng| Averi ni niZ 2
letqM Kitj fMiskiVi gib cYmsL'v 1 nq]

K. FilskiU = ati mgivIRIU MVb Kii|
y

L. mgKiYIRWIU Avo, Yb cxiZiZ mgvawb Kii (x,y) woYq Ki | fMiskiU KZ ?
M. mgKiYIRWIUT T§L AY%b Kti (x,y) Gi B gvibi mZ"Zy hiPiB Ki |



Tigi "k Aa'ig

mmxg aviy
Finite Series

ciZ'nK Rietb fjugl elj cPijZ GKiU k&| thgb- 1 vKithi ZitK tiM'cY” mRiZ, bK 1 Abovtbi
NUbve jx mRiZ, , “wgNit m~ifde “ew™ iWLiZ pigi aviYv e'eniZ ng| Averi AtbhK KR mniR
Ges “i6b>"bfite ma(i™b KitZ Avgiv eo niZ tQU, 1KT niZ ex, nijKv niZ fix BZ'w™ aitbi pg
e‘envi Kii | GB puigi aviYv niZB ierfb cKvi MuYiZK avivi D"e nigiQ] GB Aa'viq Abpg I avivi
gfa" madK 1 GZ mspus ielge Dc veb Kiv nigiQ]

Aa'vq Tkl ik qTv_xiv-
> Abug I aviveYb KitZ 1 271 ci_K'ibifcY KifZ cite]
> mgvSi aviv el KifZ cite]
> moudi arivi 1t 6Zg ¢ 1 bt 6 msL'K ¢t i mgid ibYtqi mT Mvb KitZ ciite Ges mT ctqM Kti
MaYiZK mgm'v mgvaib KiiZ cite]
» “vfueK msLvi etMi I Ntbi mgi6 1bYq KitZ ciite|
avivi rerfb mT cigM Kii MaYiZK mgm'vi mgvarb KifZ ciite]
» _IYiEi avivi bt 6Zg ¢ 16 msL'K ¢t i mgi6 ibYigqi mT Mvb KifZ ciite Ges mT ciqiM
K1 MuYiZK mgm'vi mgvavb KiiZ ciite]

Y

Abug

IbiPi madKiU 97 Kii :
1 2 3 4 05 e, [l coeeeemnrrnnreeeenns
v 34 2
2 4 B 8 10D ceeeeeeeeereeeennn DN ceeerrrnreeenieees

hig] GB mvRvtbv tRvomsLvi tmUIU GKIU Abpig| mZivs, KZK  1jv iwk GKUv 1etkl wbaig pgvsiq
Ggbfite mRutby ng th ciZ'K vk Zvi ctei ¢™ I ctii ci™i mi_ Kxfite meiiKZ Zv Ribyv hig|
Gfite mRutby ik, tjvi tmUIK Abpug (Sequence) ejv nq|

Dctil matKiUiK diskb ety Ges f(n)=2n wjLv nq] GB Abuigi maiY ¢ 2n. thiKitby
Abptgi ¢ msLv Amig] Abpgil mianiY ci™1 minith™ ijLil exiZ nijv <2n>,n=12,3,........

e, <2n>7" €, <2n>.
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Abpitgi c_g iwkiK c_g ¢, Wz inkiK @Zxg ¢, ZZxq inkiK ZZig ¢ BZ'w™ ejvng] 1, 3,
57,...... Abpigic gc” =1,WzZqc = 3, BZw |

1biP Abpigi PvisU DowniY 1 Lgu niju :

1, 2, 3, e SN, e
1, 3, B, ceeeeeennniii ,(Zn 1)’ ________________
1, 4, 9 1n2’ ........................
102 3 e, N e
2" 3 4 "hel

KiR : 1] wbiP QqiU Abpatgi miaviY c¢™ 1t Iqv AiQ| Abpg,ij tjL :
)L i) =t Gii) Lo (v V) (Cpy (i) (e !
()2 i) "L i) L) L () ot o) (o

2n+1
2| tZugiv ctZ'1K GKIU Kfi Abpitgi miaviY ¢ ijiL Abpgil fjL|

any
tKitby Abpitgi ¢ _tjv cici 0+ Py v h= Kitj GKWU aviv (Series) cilqr hig| thgb,
1+3+5+7+....... GKIU aviv] amwli cici "BU ct'1 c K mgb] Avei

2+4+8+16+........ GKWU aviv] Gi cici "BU ct™i AbciZ mgb] mZiw, thiKvtbv avivi cici
“BIU cii gta’ mediKi Dci ibfi K avivli "elkd’| aviv, ijvi gia® 1°ZcY “BIU aviv nijv mgiSi
aviv 1 _tYiET aviv]

5

mgvST aviv

tKvtbv avivi thikitby ¢ I Zvi ceeZict™ 1 ci_K" me mgq mgvb ntj, tmB ariwUiK mgSi aviv etj |
DiniY : 1+3+5+7+9+11 GKiU aviv]

GBawlic_gc™ 1,Wz2qc 3,ZZiqc 5, BZw |

GLith, WZigc™ —c_ gc =3-1=2, ZZ\gc —wWZlqgc =5-3=2,

PZ ¢ -ZZigc> =7-5=2,cAgc™ -PZ ¢ =9-7=2,

16c—cAgc® =11-9=2

mZivs, ariul GKiU mgvSi aviv]

GB avivg ci® "BiU ct™ 1 vetqiMd 1K maviY ASi ejvnqg| DiiLZ avivi maviY ASi 2. aviwli ¢”
msL'vibi~6] G Rb™ GiIU GKiU mmig ev mvSaviv (Finite Series)| DijL", mgvSi avivi ¢ msL'vibi~6
bi nij ZiK Amig ev AbSaviv (Infinite Series) etj| thgb, 1+4+7+10+...... GKiU Amig
aviv] mguSi avivg maviYZ ¢_g ¢ iK a @iv Ges mianiY ASitK d @viv cKik Kiv ng| Zinij
msAibmiti, c_g ¢ a ntj, W2q ¢ a+d, ZZig ¢ a+2d, BZWw'| mZiw, aiwl nie,
a+(@a+d)+(a+2d)+......
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mgvST avivi miantY ¢~ IbYq
gtb Kui, thiKitby mgySi aiivic_gc™ =a | maiY ASi =d ; Zinfj aiiwli
cgc =a =a+(1-1)d
Wzgc =a+d =a+(2-1)d
ZZxycs =a+2d =a+@B-1 d
PZ ¢ =a+3d =a+(4-1)d

~nZgc =a+(n-1d
GB nZg c tKB mgSi avivi maviY ¢ ejv nq| tKvtbv mguSt avivi ¢_g ¢ a, maviY ASi d
Ribv _Kij nZgct™ n=1234,.... eimiq chiqutg avimli ciZ'KiU ¢ ibYq Kiv hig|
gtb Kii, GKiU mgvSi avivi c_g ¢ 3 Ges maviY ASi 2| Zintj aviwli
W2xqc™ =3+2=5, ZZigc™ =3+2x2=7,PZ ¢ =3+3x2=9, BZW'|
AZGe, aiili nZgc™ =3+(n-1)x2=2n+1.

KiR : tKvtbv mgvST avivi ¢_g ¢~ 5 Ges miaviY ASi 7 nij, aviwli c_g
Quu c™, 22Zgc, rZgGes (2p+1)Zgc’ ibYqKi]

DiwniY 1] 5+8+11+14+------ aviwli tKio c™ 383 ?
mgvawb : aviwli c_gc” a=>5, maiiY ASi d =8-5=11-8=3
. Bnv GKiU mgvSi aviv]
gtb Kui, aviwli nZg ¢~ = 383
AwgivRub, nZgc” = a+(n-1)d.
a+(n-1)d =383

el, 5+(n-1)3=383

e, 5+3n-3=383

e, 3n=383-5+3

er, 3n=381

381

"3

Soon=127
- CCEailvi 127Zg c” = 383.

e, n

dgv-28, MiYZ-9g-10g
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mgvSi arivi n msL'K ci™1 mgio
gib Kii, thikvtby mguSi avivi c_g ¢c™ a, tkl ¢ p, maviY ASi d, ¢ msL'vn Ges aviwli n
msL'K c™imgio S,.
aiuliK c_g ¢ niZ Ges iecixzKig tkl ¢™ niZ ijiL cvlgv hig
S, =a+(a+d)+(@a+2d)+--- --- +(p-2d)+(p-d)+p (i)

Ges S,=p+(p-d)+(p-2d)+--- - +@+2d)+(a+d)+a (ii)
thiM Kti, 2S, =@+ p)+@+p)+@+p)+.....+@+p)+@+p)+@+p)

e, 2S,=n(@+p) [ aiwlic  msLvn]

S, = 2(a+ p) (iii)
Aeii, nZgc =p=a+(n-2d. pGigwb (iii) G emiq cB,
S, = ;[a+{a+(n—1)d}]

AN, S, = 2{2a+ (h-1)d}

tKitby mgvSi avivi c_g ¢ a, tkl ¢ p Ges ¢ msL'v n Ribv _wKij, (iii) bs mfTi mnith™ avinli
mgi6 1bYq Kiv hig] 1IKS c_g ¢ a, maiY ASi d, ¢ msL'v n Ribv _Ktj, (iv) bs miTi
minvth” ariwli mgio ibYq Kiv hig |

c_g n msL'K vFweK msLvi mgid ibYq
gib Kii, n msL'K ~ vFueK msL'vi mgid S,

A, S, =1+24+3+- - +(n=1)+n 0]
aimliK c_g ¢” niZ GesieciizKig tkl ¢ niZ ijiL cvlqv hig
S, =1+243 4 -me - +(-2)+(n=D+n (i)
Ges S, =n+(N-1)+N—-2)+---- +3 +2 +1 (ii)
thiM K, 2S, =(n+)+(n+D)+(N+1)+--------- +(n+1) [nmsL'Kc™ ]
el, 2S,=n(n+1)
s = ”(”2+1) (i)

DYwniY 2] c_g 501U vFweK msLvi thwdj bYq Ki |
mgvab : Avgiv (iii) bs mT e’envi Kti i,

S, = 50(53 1) _ 2545121275

. €_g50W vFweK msLvi thiMdj 1275.
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DniY 3] 1+2+3+4+--------- +99=KZ?
mgvawb : aviwli c_gc” a=1 maiY ASi d =2-1=1 Gestkl ¢~ p=99.
. Bnv GKiU mgvS1 aviv]

gtb Kii, aviwli nZgc™ = 99 IeKT cxiZ:
Augiv Rub, mgSi avivi nZgc = a+(n-21d thinZ
s a+(n-Dd =99 S, =(a+p)
e, 1+(n-11=99 2 0
e, 1+n-1=99 Sggz?(1+99)
~ n=99
_ 99x100 _ 4950

(iv) bs mT niZ, mgySi avivi ¢_g n-msL'K ct™i mgi6-

S, =g{2a+(n—l)d}.

mZis, alinli 991U ¢t mgi6 S, :9_29{2x1+(99—1)><1}=9_29(2+98)
 99x100

=99 x50 =4950

DwniY 4] 7+12+17+--------- armui 30w ct™i mgio KZ ?
mgvab : avivl c_gc™ a=7, maiY ASi  d=12-7=5
. Bnv GKiU mgvS1 aviv] GLvtb ¢ msL'y n = 30.
Augiv Rub, mgvSi avivi ¢_g n-msL'K ci™ 1 mgio,

S, = g{Za +(n—-1)d}.

Zintj, 301U ¢t i mgi6 Ss :?{2.7 +(30—1)5} =15(14 + 29x5)

=15(14+145) =15x159
=2385
DniY 5] K Zii tezb t 1K c_g gitm 1200 UKy mAq Ktib Ges ciezi gim_tjvi cizgiim Gi
ceeZi gmi Zjbig 100 UKy felk mAq Ktib]
(i) 1Zib nZg gim KZ UKy mAq Ktib ?
(ii) Dctiv3® mgmwUiK n msL'K ¢™ chS avivg cKik Ki |
(iii ) 1Zib c_g n msL'K gvtm KZ UKy mAq Ktib ?
(iv) GK eQtfi 1Zib KZ UKy mAq Ktib ?
mgiawb : (i) c_g gim mAq Ktib 1200 UiKy
W2 gim mAq Ktib (1200 +100) UKy =1300 Uiky
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ZZyq gitm mAg Ktib (1300+100) UKi =1400 UiKy
PZ_ gim mAq Ktib (1400+100) UKy =1500 UKy
mZivs, GIU GKWU mgvSi aviv, hvi c_g ¢ a=1200, miaviY AS1 d =1300-1200 =100.
aimwii nZge™ =a+(n-1d
=1200+(n-1)100=1200+100n-100

=100n+1100
AZGe, iZib nZg giim mAq Ktib (100n +1100) UiKy]

(if) GHTHT nmsL'K ¢ chSavinl nfe 1200+1300+1400+4 - --- --- +(100n +1100)
(iii ) 1Z1b ¢_g nmsL'K gitm mAq Ktib-

g{Za +(n-1)d} UKy = 2{2 %1200+ (n —1)L00} UKy

- 2(2400+100n ~100) Uik = gx 2(1150+50n) UiKi

— n(50n+1150) UiKi|
(iv) Aigiv Rub, GK eQi = 12 gm| GiYIiT, n=12.
AZGe, [ Dctii (iii) niZ | K GK eQti mAq Kiib 12(50x12 +1150) UKy
~12(600+1150) UKy =12x1750UiKi = 21000 UKi|

Abkxjhbx 13-1
1] 2-5-12-19—--------- aviwUi maviY ASi Ges 12Zg ¢ 1bYq Ki |
2] 8+11+14+17+-- -+ aimwli tKb c¢™ 3927
3] 4+7+10+13+------ - aviwUi tKib ¢™ 3017

4] tKitbv mgiSi arivi pZg ¢ p? Ges qZg ¢ o nij, aiwli (p+9)Zgc’ KZ?
5] tKutbvmgySi avivi mZgc™ n 1 nZgc™ mnij, (m+n)Zgc™ KZ?

6] 1+34+5+7+-c--e---- aviiwli n ct 1 mgi6 KZ ?

7] 8+16+24+--- .- - aimwui c_g 9w ¢t 1 mgio KZ ?
8] 5+11+17+23+-------- +59=KZ?

9] 29+25+21+------- —23=KZ?

10| tKutbv mgiSi avivi 12Zg ¢ 77 nij, Gi c_g 23U ct™i mgid KZ ?
11] GKW mgvSi avivi 16Zg ¢ —20 nij, Gi c_g 31 ct i mgio KZ ?
12] 9+ 745+ -s aimwli c_g n msL'K ct™i thiMdj —144ntj, n Gi gb wbYq Ki |
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13]
14]
15]
16]

17]

18]

19]
20]
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2+4+6+8+-0ceeene aimwli c_gnmsL'’K ct 1 mgid 2550 nij, n Gi gibbYq Ki|
tKvtbv avivi c_g n msL'K ct™i mgid n(n+1) nij, aviwl woYq Ki|

tKvtbv arivi ¢_g n msL'K ¢t i mgi6 n(n+1) nij, aviwli 100 ct™ i mgi6 KZ ?
GKiU mgvSi avivi ¢_g 12 ct™i mgio 144 Ges ¢_g 20 ci™1 mgi6 560 nij, Gic_g 6
ct™i mgio tbYq Ki|

tKvtby mgvS1 avivi c_gm ¢t i mgio n Ges c_g n ¢t i mgid m nij, Gi c_g (m+n)
ci™ 1 mgi6 1bYq Ki |

tKvtby mgvSi avivg pZg, qZg I rZg c” h_yuig a, b, cnij, "Lyl th,
a(q-r)+b(r-p)+c(p-0q)=0.

Ll thy 1434547+ -- - +125=169+171+173+-- -+ - +2009.

GK €@ 2500 UKvi GKIU FY 1IKQmsL'K iKi 1Z critkva KiiZ iRinb| ciZ’K iKi ciei
K 1K 2 UKy felk] hi® c_g 1iKik 1 UK ng, Zte KZ_ 1jviKi $Z H e Zii FY tkia
KiiZ cviteb ?

c_g nmsL'’K vFueK msL'vi etMi mgid 1bYq
gtb Kii, c_g n msL'K ~ vFweK msL'vi efMi mgi6 S,.
A, S =17 +22+3 4 en e +n’

Augiv Rub,

r*-—3r’+3r-1=(r-1)>
e, r*—(r-1°=3r*-3r+1

Dctii AtF WiZ, r=12,3,...... ,n eimiq cB,

1°-0°=3.1"-3.1+1
2°-1°=32?-32+1
3 -2°=33-33+1

n*-(n-1°=3.n>-3n+1

thw Kii ciB,

nd-0° :3(12+22 +3P . +n2)_3(1+2+3+ ......... +n)+(1+1+1+ ......... +1)
el, n3=38n—3.@+n { 142434 eeenen +n:n(n2+1)}

el,

3Sn :n3+w_n
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~2n°+3n*+3n-2n_2n*+3n’+n_n(2n®+3n+1)

2 2 2
_n2n*+2n+n+1) n{2n(n+1)+1(n+1)}
- 2 - 2
e, 3S - n(n+1)(2n+1)
2
S — n(n+1)(2n+1)
" 6

c_g nmsL'K vFweK msL'vi Nibi mgid 1bYq
gib Kii, c_g n msL'K “vFueK msL'vi Ntbi mgi6 S,.
Aw, S =LP+2°+3+-nnnnn +n®
AgivRub, (r +1%—(r—1)%=(r*+2r +1) — (r> — 2r +1) = 4r.
e, (r+2)°r2—r?(r-1)°%=4r.r> =4r® [ DFfqcTiK r? Giiv Y Kti |
Dctii AtFWiZ, r=12,3,... ..., n eimiq cB,
2217 -1°.0* =4.1°
3222 -221*=4.2°

(n+1)?n*-n*(n-1)* =4n®
thiM Kii, (n+1)°n* =120 =4 + 22 + 3 -+ - +n®)
e, (n+1)°n° =4S,
n?(n +1)°
4
5 - M}
"l 2

ctqRbig mT

el, S, =

142434 eeenns +n:n(n2+1)
12422 432 4eenven e 22N +H(@2n+])
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ietkl ~0e: P +2° +3 -0 onn e FNP=1+2+3 4+ e +n)>.

KiR: 1] c_g n msL'K vFueK tRvo msL'vi mgi6 ibYq Ki |
2] c_g n msL'K vFuweK iefRvo msL'vi etMi mgid 1bYq Ki |

JIVIET aviy

tKvtbv avivi thiKvtby ¢~ I Gi ceeZr ct™i AbciZ me mgq mgwb nij A_ur, thiKitby ¢ 1K Gi
ceeZi ¢ v FiM Kti fiMdj me v mgib cvlqu M, tm aviwUtK _YiET aviv etj Ges FiNdjiK
miaiiY AbciZ etj] thgb, 2+4+8+16+32 aiwli c g ¢ 2,WzZq ¢ 4, ZZxg c 8,
PZ_c> 16, cAg c™ 32. GLuth,

WZxq ctimi_c_gcti AbciZ = g: 2,ZZxq ct i mi_w2Zxq cti AbciZ = %z 2

PZ ct imi_ZzZqct i AbciZ = % =2, cAgctiimi_PZ_ct’i AbciZ = % =2.

mZivs, aviwU GKIU _ tYVET aviv] GB avivg thiKitbi ¢~ 1 Gi ceeZx ci™i AbciZ me™v mgib|
DigiLZ avivg miaviY AbciZ 2 | arivili ¢~ msLvibi~6] G Rb™ GiU GKIU _ tYVEi mmxg aviv|

+RZ 1 Rie veAutbi rerfb 11T, e'sK 1 exgi BZ'w™ cizovtb Ges rerfb cKii chi® ie™iq | tYiEi
aii eveK cigM AiQ|

CIVIET avivi ¢ msLvibit 6 by _iKEj GIK AbS _iYiEi aviv etj|

CIVIET avivi c_g cTIK maniYZ a @viv Ges miaviY AbciZiK r @iiv cKik Kiv ng| Zintj
msAibmiti, c_g ¢ a ntj, WZiq ¢ ar, ZZg ¢ ar?, BZ'w™| mZiws, aiiwl nie,

a+tar+ar’+ar’® 4. -e

KiR : ibgijiLZ t91E1 _IVVET aviv, ijv TjL:
(i) c_gc 4, maiY AbciZ 10 (ii) c_gc™ 9, maiY AbciZ % (iii) c_g c” 7, maviY AbciZ %

(iv)c_gc” 3, maiiY Abciz1l (v)c_gc 1, maiY Abciz 1 (viyc_gc™ 3, maviY AbciZz-1
2

CIVET avivi mantY ¢

gtb Kui, thiKvtbr tYET avivi c_g c™ a, maviY AbciZ r, Zintj aviwli
cgc =a=ar"’ WZxqc =ar=ar*!
Zzgc =ar’=ar*t  PZ_ ¢ =ar*=ar*’

nZgc = ar"!
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GB nZg c iKB ,iViEi avivi maviY ¢™ ejunqg| fKitbv | iYiET avivi c_g c” a | maiY AbciZ
r Ribv Ktj nZgct chiguig r=12,3,...... BZ'w™ eimiq aviwUi thikvibv c™ 1bYq Kiv hig|
DniY 6] 2+4+8+16+------ aiwli 10Zgc™ KZ?

mgvawb : aviwli c_gc” a=2, maiY AbciZ r = g =2.

. C E ariwl GKWU | tVEi aviv]
Aigiv Rub, _tYiEi avivi nZzgc™ = ar"?!
coanimwli 10Zg ¢t = 2x 20
= 2x2°=1024

DvinY 7] 128+64+32+--- -+ --- aviwli mavtY ¢ KZ ?

mgiab : ¢ E ariwli c_g ¢” a =128, mariY AbciZ r = o4 :l.
128 2

. Bnv GKIU ,tYiEi aviv]
Avgiv Rub, _tYiEi avivi maviY ¢ = ar™?
n-1 7
mZivs, aiiwli maviY ¢~ = 128><(%j = 22n_1 = 2n_11_7 = an_g.
D niY 8] GKU _YiEi avivi c_g 1 WZiq ¢ h_yuig 27 Ges 9 nij, avinli cAg ¢ Ges “kg
¢ 1bYq Ki|
mgiab : cCEariwlic_ gc” a =27, Wz2qc” =9

Zintj maviY AbciZ r = 9 = 1.

27 3
Am A~ — ap5-1 _ 14_27><l_1
cAgc’ = ar _27><(3 = 37x3°3

9
Ges kg™ = ar1°‘1:27><(1j = 333 - :iﬁ:i_
3 FIx3 I 729

IVAET avivi mgid 1bYq
gtb Kii, _tYEl avivi c_gc™ a, maviY AbciZ r Ges c™ msLv n. hi™ n msL'K ct™i mgi6 S,
ng, Zinij

S =a+ar+ar® ... +ar"? +ar"! (i)

Ges rS, = ar+ar’+ar’+------e +ar™ +ar” [()iKr@iv, YKL (i)

letgM Ki1, S, —rS, =a—ar"
e, S,(I-r)y=al-r")
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_ ail-r")
" 1-r
Aveni (i) T_1K (i) retqiM Kti cB,

rS,—-S,=ar"—a e, S (r-)=a(r"-1

S hLb r <1

A s =200 pp g
(r-1)
JIYxq :maviY AbciZ r =1 nij ciZKc™ =a
mZiws, GIYIT S, =a+a+a+--- - nc: chs
=an.

KIR : K Zvi 1QijiK &j thg-Abvi Rb™ GK €13iK 1jv Gicj t K GK gidmi Rb™ ibiqM Kiijb] Zvi
cwikigK WK Kiv nfj- c_g b GK cqm, WZiq b c_g 1" tbi W, Y A_wr "B cqm, ZZiq v b 02xq 1" 1bi
W, Y A vr Pvi cgmi] GB ibatg cuikigK i £§ miBwunK QUi 1 bmn GK gm ci H €= KZ UKy citeb ?

DiniY 9] 12+24+48+-- «-- --- +768 aviwli mgio KZ ?
mgvab : ¢ E ariwli c_g ¢ a =12, mariY AbciZ r = % =2>1.

o aniwl GKIU | tYWEi aviv]
gib Kui, aiiwli nZg c™ = 768
AigivRub, nZgc™ = ar"™

soooar™t =768
e, 12x2"' =768
e, 2"'= 768 _ 64

12
e, 2"1=2°
e, n-1=6
n="7.
mZivs, aiiUi mgid = ar _l), htb r>1
(r-1
7
=12(22—Il)=12><(128—1) =12x127 =1524.

- 1 11 - N .

D in1Y 10| 1+E+Z+§+ --------- aviwlUi c_g AWl ct™ 1 mgio ibYq Ki|
1

mgiab : ¢ E ariwli c_g ¢ a =1, maiiY AbciZ r :%:%d

. By GKIU | tYiEi aniv]
GLvib ¢™ msLv n =8.

dgv-29, MiYZ-9g-10g
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Aigiv Rub, _tYVEi avivi n-msL'K ct™i mgio
S _ ail-r")

. hLb r <1.
1-r

1 8

1x<1- 2) 1- 1

mZivs, aiiwli 8w ct imgid S, = T = 1256 = 2(256_1] _ 255 :1127
1 1 256 128 128

2 2

VR

Abkijhbr 13-2

1. a,b,c 1 dmgSi avivi Pl pugK ¢ nij ibiPi tKibiU mivk?
K. b= ﬂ L. a= E
2 2
_b+d N, d= a+c

M c —_—
2 2

2. i at+(@a+d)+(d+2d).....cccceueneee avinUi ¢_g n msL'K ct™i mgio = —{2a+(n-1)d}

NS

i 142430 o= N+DEn+D)

i 14345+, +(2n-1) = n?
Dctii eK_ $jvi TKibiU mVK 2
K.i Lii L. i Liii
M. i I i N. i, ii I iii
ibP1 aviwUi rAIELZ 3 1 4 bai ctki DEi vl :
log2+log4+1log8+...ccevvvvnenen.

3. avivli maviY ASi tKibiu?

K. 2 L. 4

M. log 2 N. 2log2
4. aiwli 7g ¢” KZ?

K. log 32 L. log 64

M. log 128 N. log 256
5] 64+32+16+8+-- - - aviwli Aog ¢ 1bYqg Ki |
6] 3+9+27+--- oo oo arili c_g 1PSTWU ¢t 1 mgi6 1bYq Ki |
7] 128+64+32+4--- .- - aimwli tKib ¢” % ?

24/3 82

8] GKWU _iYiEi aivi cAg ¢’ Yy Ges kg c” Bl nij, aiwli ZZxq ¢ bYq Ki |
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9| %,—1, N2 alinli tKib ¢~ 8+/2 ?

10] 5+ x+y+135 _tYiEi aiivF3 ntj, x Ges y Gi gib 1bYq Ki|
11] 3+ X+Yy+z+243 _tYiEi aiivF3 ntj, x, y Ges z Gi gib 1bYq Ki |

12] 2-4+8-16+--+ - --- aiwli c_g miZi ¢ 1 mgié KZ ?

3] 1-1+1-1+--+ -+ - aiiwli (2n+1) msL'K ct™1 mgio ibYq Ki|

14] log2+log4+log8+--- -+ --- aiwli c_g "kl ¢t 1 mgio KZ ?

15] log2+logl6+1log512+--+ «-- .- aiiwli c_g eviwl ¢t 1 mgio ibYq Ki |
16] 2+4+8+16+--- -+ - aimli n-msL'K ct™1 mgi6 254 nij, n-Gi glb KZ ?
17] 2-2+2-2+-+ -+ - aimwli (2n+2) msL'K ct™1 mgio KZ ?

18] c_g n msL'K ~vFweK msLvi Nibi mgid 441 nij, nGi gib wbYq Ki Ges H msL'v, fjvi
mgio 1bYq Ki |

19] c_g n msL'K vFweK msLvi Nibi mgid 225 nij, nGi gb KZ 2 H msL'v_ ijvi etMi mgid

KZ?
20] "L th, P +2° +3%+-- -o0 - +10° =(@+2+3++ o0 oo +10)°.
3 3 3 3
gp| LH2 A3 N _ 210 ntj n-Gi gb KZ 2
1+2+3+--- cen vnn +n

22| 1wgUi “Nierkd GKiU 1§5n 0K 101 UKivg 1ef2 Kiv nijv iz UKiv_tjvi “N° _IYiEd
aviv MVb Kti| hi™ enEg UKiwU 9°Zg UKivi 10.Y ng, Zte °Zg UKiuUi NI gb
Aimb igigigUiti ibYq Ki |

23| GKIU _IViEi avivi 1g ¢ a, miariY AbciZ 1, avinli 4_ ¢ -2 Ges 9g ¢~ 8+/2
K. Dctiv3® Z ", 1juiK “BiU mgiKiiYi gia'tg cKik Ki|
L. aiwli 12 Zg c” ibYq Ki|
M. aiwU ibYq Kii c_g 7w ct™1 mgi6 ibYq Ki|
24| tKib avivi n Zg c” 2n-4
K. aviwl ibYq Ki|
L. aviwli 10Zg c™ Ges c_g 20U ct™ 1 mgid 1bYq Ki|
M. cB avivli c_g ciK c_g ¢ Ges maviY ASitK maviY AbciZ ati GKiU bZb aviv “Zii Ki
Ges mT ctqM Kii aviwUi c_g 8 ct™i mgi6 bYq Ki
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AbcvZ, mkZy 1 ciZmgZy

"BV iwki Zjbyv Kivi Rb™ 2™ i AbciZ ietePbv Kiv ng] AbciZ ibYigi Rb™ iwk “BiU GKB GKiK
crigic KitZ nq] G maliK exRMIYIZ 1 wiZ AvtjPhy Kiv nigiQ]

Aa'vg Tkl kv xiv N

RwgiZK Abciz ma(iK e"L'v KiiZ crite]

tiLwstki ASiefi3 e WL KiiZ ciite]

AbciZz mo(iKZ Deev™, tjvhiPiB I cgvY KiiZ ciite]

m~kZii AbciZ mspws Deer™, v hPiB I cgvY KifZ ciite]

ciZmgZui aniYv e\ KiiZ ciie|

nitZ-Kjig ev e DcKitYi mnith” tilv I NYb ciZmgZy hPiB KiiZ ciite]

14-1 AbcyZ I mgibctZi ag )

(i) atb=xtyGesctd=xtynij,atb=ctd
(i) atb=btanij, a=b A
(i) atb=xtynij,bta=ytx €KiV : '
(iv) atb=xtynij,atx=bty (GKSIKiY)
(v) atb=ctd nfj, ad = bc(Ao,Yb)
(vij atb=xtynij,a+btb=x+yty (thRb)

Gesa-btb=x-yty (leiqRb)

..a ¢ . a+b c+d
Z==nij, ——= hiRb 1 1etqiRb
(vii) = 1 b c_d (th letqRb)

VVVVVYVYY

RwgiZK mgvbcvZ
AgiviTFRITi t1Tdj 1bYq KitZ ikiLiQ] G t_{K “BiU ctqvRbig AbcvtZi aviYv “Zii Kiv hig|
(1) “BUVTFRIYI{Ti D’PZv mgib ntj, Zvt™ i 11Tdj 1 Fig mgibcnzK|

A D

B a C E d F
gt Kii, iTFRINT ABC | DEF Gi fig h vuig BC =a, EF =d Ges Dfq t9{Ti D'PZy h |

mZiis, iTFRITT ABC Gi t9Tdj = %axh, TFRIYT DEF Gi 14Tdj = %d <h

AZGe, TFRIT ABC Gi 1Tdj tTFRIT DEF Gi 14Tdj :%axh t %d <h
=atd=BCt EF |
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(2) "B ITFRITE Fig mgib ntj, Zvt™ i 1Tdj 1 D’PZv mgibcnzK |
A D

h k

B P b C E 0 b F
gib Kii iTFRIIT ABC | DEF Gi D'PZy h_yuig AP =h, DQ=k Ges DFqiiTi fig b |

mZivs, \MTFRIIT ABC Gi 11dj = %bxh, \TFRIYT DEF Gi 1Y1dj = %bxk

AZGe, TFRIT ABC Gi 11Tdj t TFRIYT DEF Gi 19Tdj :%bxh t %bxk

=htk=APt DQ |
Dccov 1
ITFIRI thiKitby edi mgvSivj mijtily H iTFRI Aci eidgiK ev 21 eiaZiskdgiK
mgib AbcitZ 1ef3 Kii|

ietkl 1bePb : ABC Tf{Ri BC eili mgiSivj A 4

DE filisk AB I AC evlifgiK A el

2171 edazZiskdgiK h_yuig D I E D E

Ie°1Z 1Q° KiitQ] B ¢

cgy KiiZ nte th, AD t DB :_AE t EC. B PT 1 ¢ D AT 2 E

AYb: B,EGes C, D thiM Kii|

covy .

aic h v Z

(1) AADE Ges ABDE GKB D"PZuieikd R _
_ AMDE AD [GKB D'PZweikd 1l1f¥Rmgini tq1dj figi
" ABDE DB mgvbcuzZK]

(2)Aieii, AADE Ges ADEC GKB D'PZieiko R ~
_ AADE  AE [GKB D"PZweikd vITRmgini t911dj figi
" ADEC _ EC mgvbcwZK]

(3) IK§ ABDE = ADEC [GKB fig DE I GKB mgiSivj hMiji gia’
_ AADE _ AADE Aei Z]
" ABDE  ADEC

(4) AzGe, 2D _ AE

DB EC

A_w, AD t DB=AE t EC.

Abimxi§ 1]  ABC ITfiRi BC edii mgSivj Kby filv him AB I AC ek h_yuig
DI E 1012 10" Kii, Zte 28 _ AC o AB _ AC

- AD ~ AE  BD CE )
Abimxi§ 2| IR tKithv eviii ga'ier™ v ig Aci GK evlii mgiSivy filv ZZxq evitK mgidLiEZ
Kii |

nie|
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Dcer™™ 1 Gi lecixZ ciZAvl mzZ'| A wr tKitbr mijjtily GKU iTFRI "B elitk A ev Zit 1
eiaZiskdgiK mgb AbcitZ ef3 Kitj D3 mijtily vifRWUI Z2q edi mgiSivj nte] 1oiP
ciZAwU cgiY Kiv nijy|

Dcev™ 2
tKvtby mi j1iLlv GKIU iTFIRT "B evdiiK A_ev Zit™ i eraZiskdqtK mgib AbcitZ 1ef3 Kitj
D3 mijtiLviTFRUT ZZxq evii mgiSivj |

ietkl 1bePb : DE tiLsk ABC iTFiRi AB 1 AC A A
elidgikK A_ev 2" i eraZiskdqgik mgib AbcitZ 1ef3 KiiiQ]
Air, ADt DB=AE t EC D E B c
cgY KitZ nte th, DE Ges BC mgiSivj | p S
AVb: B, E Ges C, D thiM Kii| P F
cgwy :
aic hvZ
(1) AADE _ AD [1TFR “BiU GKB D"PZiieiko |
ABDE DB

AADE _ AE [ITFR “BIU GKB D'PZiieiké |

ADEC ~ EC _
v 20 - 28

[(1) Ges (2) K]
(3) AZGe, AADE _ AADE
ABDE ABDE
ABDE = ADEC

(4) K& ABDE Ges ADEC GKB fig DE Gi GKB citk
Ael Z| mZivs Zviv GKB mgiSivj hMiji gfa” Aer Z|
. BC 1 DE mgiSivj |

Dcci™” 3
ITFR thiKitby tKitYi ASIILEK tleciiZ ev(itK D3 tKiY msjM enigtqi AbcitZ ASief3 K¢||
letkl wbePb : gib Kii, AD fiLwsk AABC Gi ASt A
tK mgidLIEZ Kii BC etk D e 1Z 1Q Kti| cgi¥ KifZ
nieth, BDt DC=BAt AC

AYib : DA fiLwstki mgSivj Kti C 1" 1"ig CE tiLisk
AYb Kii, thb ZvelaZ BA ellitK E 1" 1Z 1Q™ Kti|

B D C
cgwy :
| aic h v Zy
(1) thinZ DA Il CE Ges BC 1 AC Zd'i 10°K [AVD]
ZAEC = /BAD [Abiic tKIY]
Ges ZACE = ZCAD [GKISi 1KWY]
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(2) IK§ ZBAD = ZCAD

ZAEC = ZACE ; -. AC = AE
_ BD

DC  AE

(3) Avert, thinZ DA Il CE,

(4) IKS AE = AC
BD BA

'DC  AC
Dcci " 4

231

BL
[Dcev™ 1]

BA faic (2)]

ITFiRI thiKitby evdi Aci "B eilii AbciiZ ASief3 nij, iefiM e t K ieciiZ kil chs

AWZ tilisk D3 kiliKitYi mgidLEK nie]

ietkl woePb : gib Kii, ABC iIFiRi A e 1t 1K Atz E
AD mijtiLlsk BC eliK D 1ev"iZ Gific ASt fite lef3

KiifQ th, BD t DC =BA t AC y
cglY KifZ nie th, AD tiLisk ZBAC Gi mgidLEK A ur,

Z/BAD = ZCAD.

AYb : DA ftibLwstki mgSivj Kii C we” 1"iq Gijc CE B D C
tiLisk A¥%b Kii thb Zv BA eli eiaZiskiK E e 1Z 1Q°

K

cgwy :
El h v 2y

(1) ABCE Gi DA Il CE [AVD]

.. BAt AE=BD t DC [Deei™ 1]

(2)1K§ BD t DC=BA t AC [ K ]

. BAt AE=BAt AC
.. AE=AC

AZGe /ACE = /AEC

(3) IK§ ZAEC = /BAD

Ges ZACE =~«CAD

AZGe, /BAD = /CAD

A_r AD fiLisk #BAC Gi mgigLEK]

[ac 1 lac 21 K]

[mgidend iTFiRi Fig msjM tKiY ~BiU mgvb]
[Abiic tKiY ]
[GKIST tKWY ]
[aic 2 1_1K]

Abkighbx 14-1

1] Kb iTFRE Fig msjM tKW@tgi mgidLEKOq leciiZ el “BIUIK X 1Y 1©°1Z 1Q° Kii|
XY figi mgidivj nij coY Ki th, iTFRIU mgiderd |
2] cgY Ki th, KZK_tjvci ui mgSivy mijtiliK “BiU mijtilv 1Q° Kitj Abijc Ask, ijv

mgwbcuZK nie|

3] cg Ki th, UnciRgigi KY@g 2™ i 1Q e "1Z GKB AbcitZ 1ef3 nq|

4] cgw Ki th, UnciRaigi 1ZhK eid@iqi gaie>™ 1 msthiRK tiLisk mguSivy eid@iqi moSivj |

5] ABC ilfiRi AD 1 BE ga'g@qci Ui G 1e71Z 1" KtifQ] G e i ga’ " iq AtsZ
DE Gi mgiSivj tiLisk AC tK F e 1Z Q" Kti| cgw Ki th, AC = 6EF.
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6] AABC Gi BC el thiKibiie™ X Ges AX fili O GKiUie ™| cgw Ki th,
AAOB t AAOC =BX t XC
7] AABC Gi ZA Gi mgiLEK BC K D 1@ 1Z 1Q° Kii|] BC Gi mgiSivj Kb tilisk
AB I AC tKh upig E 1 F e Z 1Q Kii
cgY Ki th, BD t DC =BE t CF
8] ABC I DEF m kiKwxiTfROigi D'PZy AM 1 DN nij cgi Ki th,
AM t DN =AB t DE.

14-2 m~KZy (similarity )

mRg tkiYiZ iTFRi memgzy | m K2y wbiq AvtjPbr Kiv nigiQ] miaviYfite, memgzy m>kzvi
ietkl iic] “BiUPT memg ntj tm_tjvm k; Zte T “BiU m”k nij fm_1jvmemg bvl niZ citi|
m~kiKiYx e0fR : mgib msL'K eviierké ~BiU eGFiRi GKiUT tKWY,1jv hi™ aviveunKfite Aciili

tKWY, 1jvi mgib ng, Zte eGFR “BiUIK m™kiKiYx (equiangular) ejv nq|
P D C s R

A

B c Q R A B P Q

m Kk edfR : mgib msL'K evlierkd ~BiU e0FiRi GKiUi kilie™  1juiK hi™ aviveunKfite Acili
kilve>™ tjvi mi%2 Ggbfite igj Kiv hig th, edFR “BiUT (1) Abifc TKiY, 1jv mgwb ngq Ges (2)
Abiic evQi, tjvi AbciZ tjvmgib ng, Zte e0FR “BIUtK m Kk (Similar ) e(fR ejv nq|

Dctii IPET Agiv 9 Kii th, ABCD AigZ | PQRS eM m™kiKii| KviY, DFq iPfT evdii msL
4 Ges AigiZi TKiY,1jv avivennKfite eMiUi tKiY 1jvi mgvb (me 1jv tKiY mgiKiY)| 1KS PTtjvi
Abifc tKiY_1jv mgib nij I Abiic e, tjvi AbciZ mgwb bg| dij tm_ tjvm k bg | \IFRI 19T
Aek’ GiKg ng bv] “BiU TFRI kilie™, 1jvi tKiY 1gjKitYi dij m kzii msAiq DiiLZ kZ
BV GKIU mZ" ntj Acilll mZ" ng Ges iTFR “BiU m Kk ng| A_vr, m Kk yTFR me v m>kiKiYy
Ges m™kiKYx iITFR me v m K|

“BiU WTFR m kiKiYx ntj Ges GI™ i Kt GK tRiov Abifc evdl mgib nij vIfR@q mgmg ng| “BiU
m™ kiKY iTFiRi Abilc e tjvi AbciZ a‘eK| 1biP G mspws Deert™"i cgiY t~ gy ntjv]
Dcer™" 5

“BIUTFR m™ kiKY ntj 2 i Abifc evd1jv mgibcnZK|
etk I 1bePb : gib Kii, ABC 1 DEF

ifROtqi £A= 2D, /B=/E Ges £C=/F

A
cgY KitZ nte th, AB _AC _BC /\\ A
DE_DF EF . 0
v

AYb : ABC I DEF ilIfROigi ciZ'K Abifc
eidhMj Amgib retePby Kii] AB evliiZ P e B ¢
Ges AC eliZ Q 1w B thb

AP =DE Ges AQ=DF ngq|] P 1 Q thM

Kii A¥b malb Kii |
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| aic h v 2

(1) AAPQ 1 ADEF Gi AP=DE, AQ=DF,
ZA=2/D

AZGe, AAPQ = ADEF [ evd-1KvY-ev(ii mgmgZy |
mZivs, ZAPQ = Z/DEF = Z/ABC Ges

ZAQP = ZDFE = ZACB.

A_ir, PQ tiLwsk I BC etk AB el I AC fiLy
Q™ Kivg Abiic tKwYhMj mgib nigiQ]

AB_AC  AB_AC
AP~ AQ ' DE DF |[Dccrll
(2) GKBfiie BA el I BC el t_{K h yuig ED
tilisk 1 EF tiListki mgib fiLusk tKiU wbiq 1~ Lvth

mZivs, PQ Il BC; ..

[Dcev 1]
thTh’%ZE
ED EF
Ar AB _BC. . AB _AC BC
— DE EF’ " DE DF EF’

Dcei™ 5 Gi lecixZ cizAwll mZ'|

Dcci™™ 6
“BIUITFLRI e, 1§y mgibcuzZK nij Abilc evli lecixZ tKiY, 1jv ci ui mgib]
letk 1 1bePb : gtb Kii,

A
AABC I ADEF Gi 2B _AC_BC
DE DF EF i
cgl¥ KitZ nfe th, . ZA= D, /B = /E, £C = /F. o
AVib: B ¢

AABC 1 ADEF Gi ciZ'K Abifc eilhMj Amgib ietePby
Kii] AB elifZ P 1e»” Ges AC eilitZ Q e wbB thb

AP = DEGes AQ = DF nq] P I Q fthM Kfi A¥b

magb Kii |
cgwy :
| aic h v 2y
(1) thinz ﬁ:ﬁ, mZivs E:ﬁ.
DE DF AP AQ
mZis, PQ Il BC [Pcer 2] _
. ZABC = Z/APQ Ges ~ACB = ZAQP [AB QK @viv Drchb Abifc tKiY]

. AABC I AAPQ m™kiKii|

mZivs AB _BC ev, AB _ BC. [Dcev™ 5]
AP PQ DE PQ

dgi-30, MYZ-9g-10g

[ AC 1Q K @viv Drch Abijc tKY]
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. BC_BC ibwmei); . AB_BC
EF  PQ E EF
. EF =PQ
mZivs, AAPQ | ADEF memg| [ ev(-evd-evl Dcev™ |

. Z/PAQ = Z/EDF, /APQ = /DEF, Z/AQP = /DFE
. ZAPQ = /ABC Ges ZAQP = Z/ACB
/A=/D, /B=/E, /C=/F.

Dcev " 7

“Bil iTFtRi GKiUi GK tKY Acili GK tKitYi mgib ntj Ges mgvb mgib tKvY msjM

evll, 1jv mgyocuZK nij \FRIq m K| A

ietkl thePb : gib Kii, AABC Ges ADEF Ggb th, /\\ D

ZA= /D Ges AB _AC P, 0 A
DE DF

cgW KifZ nfe th, AABC Ges ADEF m K] B c E F

Avib :

AABC 1 ADEF Gi ctZ'K Abiic eihMj Amgib retePhy
Kii] AB ellitZ P 1" Ges AC eilliZ Q e 1B thb
AP =DE Ges AQ = DF nq] P 1 Q thM Kii A¥b
madb Kii |

cgwvy :
| aic hv 2
AAPQ | ADEF Gi AP =DE, AQ =DF Ges AST3
ZA= ASF3 /D, .. AABC = ADEF

.. /A=/D, /APQ=/E, Z/AQP= /F.

AB AC AB AC

Aweii, thinz 25 - 2S¢ pzjs A5 _AC
e, thi DE DF' """ AP AQ [Dcei™ 2]

[ev(-tKvY-evd Dcer™ |

- PQ Il BC

mZivs ZABC = ZAPQ Ges ZACB = ZAQP
. Z/A=2D, /B=/E Ges «C=_~/F
A_ir, AABC I ADEF mKiKvYx|

mZis AABC 1 ADEF m’ K|

Dccv” 8

BIUm K TFRIYETi 17 Tdj0tqi AbciZ Zit i thiKvtby “B Abijc evdii Dci AitiZ

eM{qTiTi t91Tdjotqi AbcitZi mgib]

ietkl 1bePb : gtb Kii, ABC 1 DEF TfRfg m Kk Ges i AD
p

Zvi"1 "BiU Abijc el BC I EF.

h

cglY KitZ nte th, AABC t ADEF =BC? t EF? B G c E H F



[\ p4

AYb: BC I EF Gi Ici h_yuig AG I DH ja AuK]| gib Kit, AG=h, DH = p.

cgwy :

235

| ac

hyv Zu

AABC :%BC.h Ges ADEF :%EF.p

1)

1
. AABngBC-h _ hBC EXE
ADEF  ZEF.p PEF _ p  EF

(2) ABG Ges DEH TfRgiqi <B=<FE
ZAGB = ZDHE (= GK mgiKiY) |
. /BAG = ZEDH

AABG I ADEH n~kiKiYy, 2B m K|

@) N_AB _ BC iy AABC I ADEF mK]
p DE FEF

AABC _h BC _ BC BC _BC’

" ADEF p EF  EF EF gp?
14-3] wbi” 6 AbciZ tiLustki 1ieFi=BKiY

mgZij BUfbwe™ Al B Gesm I n thiKub vFueK msL'v nij Avgiv iKvi Kii 1bB th,

AB tiLig Ggb Abb"ie™ X AQth, X U Al Bie i ASeZi Ges AX tXB=mtn.

m . n
X B

A
Ictii PIT, AB tiLisk X 1©71Z m t n AbcitZ ASief3 nigiQ] Zintj, AXtXB=mtn.

ma(v™" 1
tKviby tiLwskiK GKiU ibi~6 AbciiZ ASief3 KiiZ nie]
gtb Kii, AB fiLiskiK m t n AbcviZ ASief3 KiiZ nie|

Avtbi reeiY @ A 1e 1Z thiKvbr tKiY ZBAX A¥ib Kii
Ges AX ikt iK cici AE=m Ges EC =n Ask tKiU
ibB] B,C thM Kii] E " 1"iqg CB Gi mgiSiyj ED
tiLisk A%b Kit hv AB tK D 1ev"1Z t1Q” Kti| Zinij AB

tiLsk D 1" iZ m t n AbcitZ ASief3 nijy]

cgY : thinZ DE tiLsk ABC iTfiRi GK el BC Gi
mgiSivj,

. ADtDB=AEt EC=mtn

| KR : 1] 1eKi cxiZiZ tKitb tiLiskiK ibi" 6 AbcitZ ASief Ki|
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D wniY 1] 7 tmag. " IN'i GKWU tiLuskiK 3t2 AbcitZ ASief=3 Ki|

mgvab : thiKitby GKIU Tik! AG AuK Ges AG 1 1K 7 tm.g.

mgib filisk AB 1bB] A 1efZ thiKitbv tKWY ZBAX A¥b c
Kit] AX niki 1 1K AE =3 tm.ig. tKiU 1bB Ges EX t_iK >

EC =2tmig. fKiUbB] B,C thMKii] E e iZ ZACB
Gi mglb ZAED AYb Kii hvi ED filv AB tK D e iZ
tQ™ Kii] Zmij AB filsk D we7iZ 3t 2 AbciZ A D B G
ASief3 nijv|

D niY 2] GKiU wbr™ 6 iTFtRi m™k GKIU TR A%b Ki hvi v, tjv gj iTFIRI el jvi ng|

Abkijibi 14-2

1] wotPi Z_7 tjyv 3T Ki:
i TBWU iwki Zjby Kivi Rb” 2™ 1 AbciZ retePby Kiv ng
i AbciZ ibYigi Rb" iwk “BiU GKB GKIK crigic KiiZ nq
i AbciZ ibYiqi 11T iwk "W GKB RiZig niZ ng
IbiPT tKvbiU mivK ?

K. ilii L. ii Liii
M. i i N. i, ii 1iii
A
%/TL\(?\
)

D

Dctii PiTi Z_womiti (2 1 3) bs ctki DEi “vl:

2] AABC Gi D'PZy I figi AbciZ KZ?
Kk LooL: o owz oy 2
2 5 5 4

3] AABD Gi 1Tdj KZ eM GKK?

K.6 L 20 M 40 N.50

4] AABC- G PQ11 BC nij ibiPi tKibiU mVK? ;
K. AP:PB=AQ:QC L. AB:PQ=AC:PQ AQ
M. AB:AC=PQ:BC N. PQ:BC=BP:BQ , ;

5] GKiU etMi miev'P (tgw) KZU cizmg™ tiLv AiQ?
K. 100U L. 8w
M. 6IU N. 4l

6] cgi Ki th, "BUTFRI ciZKU ™ Aci ZZig GKiUTFiRE m™k ng, Zte Zvivci Gi m k|
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71 cgY Ki th, “BiU mgtKiYi iTFiRi GKiUi GKIU m2iKiY Acili GKiU m21KitYi mgib nij,
iTFR “BiU m Kk nte|

8] cg Ki th, mgtkix iTFtRi mgikYK kil 1 1K AiZFRi Dci jo AKtj th “BiU mgtKiYx
ITFR Drcb ng, Zvivci Gi m k Ges ¢iZ'iK gj MTFiRi m K|

9] citkiPiT, B =D Ges CD =4AB. ) i
cgY Ki th, BD =5BL. -

B

C
10] ABCD migiSiitKi A kil 1°1q Ai.Z GKIU tiLisk BC etk M e 1Z Ges DC el
elaZiskiK N 1e~1Z 10 Kti| cgiY Ki th, BM x DN GKIU a‘eK|

11] ki IPfT BD L AC Ges b
DQ:BA:ZAQ:%QC. BD = 5BL. AC
cgY Ki th, DA L DC. B

12] AABC | ADEF Gi £A=/D.
cglY Ki th, AABC t ADEF =AB.AC t DE.DF.

13] AABC Gi <A Gi mgWLEK AD, BC tK D e {Z 1Q° KtifQ] DA Gi mgiSij CE
tiLisk elaZ BA eiliK E 1e71Z 1Q” KiiiQ]
K. Z_" Abmiti PTIU AYb Ki |
L. cgiY Kith, BD t DC = BAt AC
M. BC Gi mgiSivj tKifhv tiLisk AB I AC tK h_yuig P I Q e iZ 1Q° Kitj, cgwY
Kith, BDt DC = BP t CQ

14] WfT ABC Ges DEF “BiU m k iTfR| A D
K. iTFR “BiUi Abilc eili I Abiic J J
TR, fjvi big L B M C E N F
L. cgY Ki th,

AABC AB*  AC? BC?

ADEF DE? = DF? Ep2

M. hi” BC =3 fm.ig., EF =8 fm.ig., /B == 6°°’/BTE:% Ges AABC =3 eM tm.ig. nq,

Zie ADEF AYb Ki Ges Gi t9Tdj bYq Ki|

14-4 ciZmgZy

ciZmgZy GKIU ciqRbig RwgiZK aviYv hv cKiZiZ 1ie>"gwb Ges hv Aigit™ i KgKitE cizibgZ
e‘envi K1 _wK] cizmgzvi aiYwK wkx, KwiMi, WRBbvi, mzviiv cizibgZ e'envi Kii _viKb]
WiQi cizy, dj, tgiPiK, Niewo, tUiej, tPqii meiKQi gta” cizmgzy ve™"gib] hi™ tKvtby mijtily
eivei tKitby IPT AR KitJ Zvi Ask “BiU medYFite wgij hig tmiqTfT mijilwUtK cizmig” fily
ejvng|
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BT M

Dctii IPT, tjvi cizi cizmg” tily itqiQ] tkili PTIUi GKwaK cizmig” tiLy itgiQ|

KR :

1] mig KIMR tKiU citki wPETi WRiBb “Zii KtitQ] PiT ciZmg
tilimgn wPryZ Ki| Gi Kal ciZmg fiLy ifgiQ ?

2| BstitR eYgyjvi th mKj etYi cizmg” tilv iigiQ tm, fjvijiL
ciZmg” tiLviPryZ Ki|

14-5 mlg edfiR1 cizmig” fiLy

e0fR KZK_tjv tiLwsk gviv Alex IPT| el FtRi tilwsk tjvi "N mgib 1 1KY _1jv mgwb ntj ZdK
mlg edfR ejv ng| 1TFR nijv metPiq Kg msL'K tiLisk v iq MVZ eOFR| mgevd iTFR nijvizb
elierké mlg edfR| mgeul vTFIRI el 1 tKiY_1jv mgwb] Pvi elierkd mlg eGfR nijv eMiqIT]
eMITTETil evd 1 TKWY_tjvmgib | Abijcfite, mig cAFR I mlg loftRi e I TKiY,1jvmgib]

U O
120" 120°

mgevd iTFR eMtqTT mlg cAfR mlg 10fR
ctZ’K mlg eGfR GKIU cizmg wPT| mZivs 2t i ciZmg™ tilvi medtK Riov Aiek'K| mig
el fiRi AfbK eilii cikicik GKwaK cizmig” tily ifgiQ]

IZbil cizmig” TiLv | Priwl ciZmig” fiLy ciPlU ciZmig™ TiLy QqU cizmvg” tiLy
mgevd iTFR eMiqIT mlg cAfR mlg lofR

ciZmgzZui aviYvi mit_ Aigovi cizd jtbi madK itqiQ| tKitbv RwgizK wPiTi cizmig” tily ZLbB
_K, hLb Zvi Aastki ciZz'Qie ewk Aawstki mii_igij hg] GRb™ ciZmig™ fiLv ibYigq KviibK
Aigbvi Ae b tiLvi minvh” thqv ng| tilv cizmgZiK cizdjb cizmgzil ejv nq|
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Abkijbr 14.3
1] biPi WPTmgini tKibWi cizmig” tily i1qiQ?
(K) ewoi IPT (L) gmRE i T (M) gn tid T (M) MiRvi WPT, (M) cviMwi WPT (N) crjvigV
fetbi WPT, (0) giLviki WPT (P) ZRgniji T

2| cizmg” tilvt™ 1qv AQ, Ab” dUIK ¢ kb Ki :

) (5

3| cizmg” fiLv 1™ lav AviQ (Wikh=3 tiLy), RwgizK T madY Ki Ges kbv3 Ki|

444 dc

| IbtPi RwgiZK WPT cizmig” filv bt k Ki:
5] ibtPi AmadY RwgiZK PT madY Ki thb Agby tily mictql cizmg nq :
T

1

6] btPi RwgiZK PiTi cizmig” tilvi msL'v ibYq Ki:
(K) mgieva iTFR (L) velgevd iTFR (M) eMtIT ~ (N) iam
(0) mlg 10fR (P) cAfR (Q) eE
7] BstiiR eYgijvi th mKj efYi
(K) Abfigk Avghv (L) Dy= Aighy
(M) Abfigk I Dy DFqg Argby
mictyl cizdjb ciZmgzy 1igiQ tm, fjv AK|
7] cizmgzy thB Ggb 1Zbil IPT Avb Ki |

14-6 NYb chngv

tKvtbv ibi™ 6 ve>~ i mitctq] NYibi dij g e i AKiZ I AKtii ciiezb ng bv] Zte e i rerfb Astki
Ae tbi ciieZb ng| NYibi dij e 1bZb Ae b e i AKIZ I AKii An™ Ae vibi b'ig GKB
nij Agiverj e Wi NYb cizmgzy ifgiQ] thgh, mBiKiji PKy, imijs d'b, eM BZ'w™ | GKiU
imijs d'ibi cilv, fjvi NYibi dij GKwaKevi gj Ae vibi mi_igij hig| oLy, ijv Nioi Kilvi
MK NiiZ cvti Avevi recixZ 1~ 1K1 Ni3Z cvti | mBiKEj i PiKv Niod Kivi 1™ iK1 NifZ cit,
Averi tlecixZ 1~ 1K1 NitZ cvti ] Nioi Kwvi 171K NYbIK abvziK 1" K inmite aiv nq|
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th e~ i mictq e W Nk Zv nijv NYb tK™| NYibi mgq th crigiy tKiY tNdi Zv nijv NYb

fKWY| GKevi cY NYthi tKitYi ciigry 360°, AaY NYtbi tKitYi crigiy 180°|

PET Pii cilwerkd d'vibi 90° Kii NYibi dij verfo Ae b 1 Lutbv nigiQ] 9T Kii, GKevi cY

NY1b WK PvilU Ae vib (90°, 180°, 270° 1 360° iKwtY NYibi dij) dvoil t7LiZ Gel GKB iKg]

GRb" ejv nq d'bili NYb cizmgzii gilv 4]
D C

s pmls ¢

I

B A D
qD i qD b qD c
B~ AN D~ A0~ 7B
90" 90" 90" 90"
NYb cizmgzZyi Ab” GKiU D wiY thav hig] GKIU etMi KY “BiUT 1Q 1e>"tK NYb Ko™ ani | NYb
fKbH™ i mitctq] eMiUi GK-PZ_isk NYtbi dij thiKitby tKIYK iK™ i Ae Wb 10Ziq PiTi b'ig nie]
Gfite Prievi GK-PZ_isk NYibi dij eMiU Aw™ Ae itb vdfi Avim| ejv ng, eiMi 4 gilvi NYb
ciZmgZy itqiQ|
9o°P P90° P
X > ¥ ] > /0&* ré* > X >
90 90
~ P P _ -
J T Kii, thiKvtbv Pl GKevi cY NYibi dij A~ Ae b idii Avim] 2B thiKviby RwgizK iPili
1 gilvi NYb ciZmgzy ifqiQ|
NYb cizmgzy ibYiqgi 11T woiPi ielq, 1jv j T iiLiZ nte:
(K) NYb tK>™ (L) NYb tKY (M) NYibi K (N) NYb cizmgzii gily]

KiR : 1] tZugvi Pviciki ciitek T K 5iU mgZjiq e i D wniY “vl hii™i NYb ciZmgzy ifgiQ]
2] 1btPi PETi NYb ciZmgZyibYq Ki |
K) L) (M) () 0)

14-7 tiLv ciZmgZi 1 NYb ciZmgZu

Augiv 17101Q th 1KQ R'wgiZK Pl Ta filv ciZmgZy 11giQ, 1KQi Ta NYb ciZmgZy iiqiQ] Avevi
tKvtby tKutby T tilv ciZzmgZy 1 NYb cizmgzy DFgB 1e>“gib| thgb, efMi thgb Pvill cizmig’
tiLy i1qtQ, 1Zgib 4 glvi NYb ciZmgZy itqiQ|

eE GKIU Ark cizmg PT| eEtK Gi tKb i miciyl thikitby tKutY 1 thiKibr 1" 1K Nivij Gi
Ae itbi ciiezb jT Kiv hig bi] AZGe, etEi NYb cizmgzii gilv Amg| GKB mgq etEi
tKo~Migr thiKvtby tilv Gi ciZmig”™ tilv] mZivs, efEi AmsL™ ciZmig” tiLv itqiQ]

KR :
1] BstiiR eYgujvi KigKiU etYi fiLlv cizmgzy I NYb ciZmgZy ibaviY Ki Ges ibiPT miYil ciY Ki:
(GKIU Kt 17 Lvthv nijv)
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ey tilvcizmgzy | ciZmg tilvi msLv | NYb cizmgZy | NYb cizmgzui gvly
Z thB 0 nv 2

H

O

E

C

Abkijbx 14-4
1] btPi PETi NYb ciZmgZy ibYq Ki
)

(KI)

X

0 M W ©
) R B

/\

2] GKU tje AvovAwo tKiU PiTi b'ig AKvi cilqr tMj | mgZjiq iPTi
NYb ciZmgZy ibYq Ki |

&

3] kbTibciYKi ;

IiP1

NYb K>~

NYb cizmgzii gvlv

NYb cizmgZii Ky

eM

AgZ

iam

mgevd 11 ¥R

AaeE

mlg cATfR

4] thmKj PZFiRi tilv cizmgzy 1 1 Gi AiaK gvlvi NYb ciZmgZy ifqfQ, Zvi™ i ZwjKy Ki|
5] 1 Gi AiaK gilvi NYb ciZmgzy ifqiQ Gifc iPiTi NYb tKWY 18° niZ citi K ? tZvgvi DEfiid
ciql hi@ vl

dgv-31, MYZ-9g-10g



cA k Aa'ig
t9ITdj maKZ Deer™ 1 mad™

(Area Related Theorems and Constructions)

Aigiv Rub migvex mgZj 191111 AKIZ werfb iKg niZ citi| mgzZj 19T hi™ P evd@viv migiex
ng, Zte ZiK Aigiv PZfR efj _wK| GB PZFiRi Avevi tkiY 1efiM AQ Ges AIKIZ I “elkid"i
Dci fiE Kii 247§ bigKiY 1 Kiv nfqiQ] GB mKj mgZj t91iTi eBti AtbK 9T AiQ hi™i el
Piii AiaK| AdjwPZ G mKj t91TB edFRIqT| ciZ'K migiex mgZjiq1iTi w6 crigic AiQ
hiK tTdj etj AenZ Kiv ng] GB mKj t91Tdj crigitici Rb™ maiiYZ GK GKK eidiieikd
eMiq{Ti t97Tdj e'envi Kiv ng Ges 2™ i 19TdjiK eM GKK infmte tjLv nq| thgb, ewsjit tki
t9Tdj 144 (cvq) mRvi eM iKijugUi] Aigit™i b b Rietbi ciqiRb tguiZ edfR 19{Ti
t9Tdj RibiZ 1 crigic KitZ nq| 2B G “tii kv it i edfR 191{Ti 1Tdj matU mg'K Ab
c b Kiv AZie ,i'ZcY| GLib edfR tiTi tTdtji aviVv Ges GZ mspiS Kizeq Deer™ |
malv~" 1ielgK 1elge  Dc vcb Kiv nigiQ]

Aa'vg Tkl kv xiv —

eOFR t911Ti t19Tdiji aviYv e L'V KiiZ ciite]

tTdj mspus Deer™ hiPB I cgiY KitZ ciite]

¢ E DciE e'envi Kti eGFR 11T Av%b I A%tbi h_vhzy hiPiB KiiZ ciite]
FRIYTTi tTdij i mgwb PZFRIYIT AYib KiiZ ciite]

PZERIY{Ti t91Tdji mgb \TFRINT Avib KiiZ ciite]

YV YV VY

15-1 mgZj t11iTi t91d]j

ciZ’K mgiex mgZj t9iTi o6 t9Tdj itqiQ] GB t9Tdj crigiici Rb™ mariYZ GK GKK
evierko eMiqTiTi tTdJtK eM GKK intmte MnY Kiv ng| thgb, th eMiql{Ti GK ewdi “N* GK
tmpUigUri Zvi 191Tdj nte GK eMtmpUigUri | P ¢

Augiv Rub, b

(K)  ABCD AqzZif{Ti
N" AB =a GKK (h_y, igli)
c BC=b GKK (h_y, igWi) nij, ’
ABCD AqZifi{Ti tTdj = ab eM GKK (h_v, eMigUi)|
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(L)  ABCD eMifiTi edi
“N' = a GKK (h_y, igWii) ntj, \\
ABCD eMiliTi t1Tdj = a2 eM GKK A 3 5
(h_v, eMigU) |

“BIU LT 191Tdj mgib ntj 27§ gia” =0 Py 1 /
eenii Kivng| thgb, ABCD AwgZif:Ti /mmm mﬂmmm
19Tdj = AED WTFRIY{Ti 11dj| . - \

DijL"th, AABC I ADEF memg nij,
AABC = ADEF tjLvng| GiiT Aek'B
AABC Gi tqTdj = ADEF Gi t1dj |

IKS “BiU iTFRYITE t91TdJ mgib nijBITFR
“BiU memg nq by| thgb, iPfT AABC Gi t9Td]j B c
= ADBC Gi t91Tdj | IKSAABC I ADBC memg bq|

Dcci " 15:1

GKB figi Dci Ges GKB mgvSivj tiLihMtj i gta” Aei” Z mKj iTFRITTi t9Tdj mgib|
E A F D
B C

gtb Kii, ABC | DBC iTTRq10q GKB fig BC Gi Dci Ges GKB mgiSivj filinMj BC 1 AD
Gi gfa” Aei Z| cgY KifZ nte th, A 19T ABC Gi 19[1dj = A 19T DBC Gi 191dj]|

AYib : BC ftiLwstki B I C v iZ hyutg BE 1 CF jo AY%b Kii] Giv AD filvi elaZ
AskiK E 1&°1Z Ges AD tiliK F 1e71Z 1Q™ Kti| dij EBCF GKiU AqZiTT “Zii ng|
cglY : EBCF GKiU AigZiq[T, GLb A 11T ABC Ges AqZif[T EBCF GKB fig BC Gi

Dci Ges BC 1 ED mgidivj filwstki gfa” Aer Z| mZis A 19T ABC = % (AgZtT
EBCF ) Abilcfite, A 1T DBC 1iTi 191dj = % (AlgZiT EBCF)

- AT ABC t9Tdj = A 1T DBC -Gi 1Tdj (cguYZ)|
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Dcci" 1

GKB figi Dci Ges GKB mgvSivj filihMtji gta” Aei Z mKj iTFRIT{Ti t9Tdj mgib|
E A F D
B C

gib Kii, ABC | DBC IfRifT0q GKB fig BC Gi Dci Ges GKB mgiSivj tiLihnMj BC |
AD Gi gta” Aei Z| cg¥ KiiZ nte th, A 19T ABC Gi t91dj = A 19T DBC Gi
tTdj |

AYb : BC tiLwstki B I C e iZ h_yuig BE I CF ju A¥b Kii] Giv AD fiLvi elaZ
AskiK E 1e°1Z Ges AD tiLiK F 1e 1Z 1Q Kti| dij EBCF GKiU AigZifT “Zii ng|
cgY : EBCF GKiU AigZiq[T, GLb A 11T ABC Ges AiqZif[T EBCF GKB fig BC Gi

Dci Ges BC 1 ED mgidivj filwstki gia” Aei Z| mZis A 19T ABC = % (AgZtT
EBCF) Abiicfite, A 19T DBC tiTi t1dj = % (AiqZi9IT EBCF)

- A 1T ABC 19Tdj = A 19T DBC -Gi tT1dj (cguY2)|

Dcey” 2

GKB figi Dci Ges GKB mguivj tilihMiji gta” Aer Z mgvSiiKiqTTmgini tTdj mgib|
E A F D
B C

PET, ABCD I EFGH migidiiKif[T “BiU AB 1 EF fig AB Gi Dci Ges F GKB mgiSivj
tililhMj AF 1 DG Gi gia” Aei Z|

cglY KifZ nte th, mgiSiiK ABCD Gi 1Tdj = mgiSiKiqT EFGH .

EFGH Gi fig EF mgb ng|] GLb AC 1 EG thM Kii] C I G 1" 1 iK fig AF 1 Gi
elaZ tiLustki Dci CL 1 GK ja Unb]

cglY : AABC Gi 11Tdj = %ABxGL Ges

AEFG Gi 11Tdj %EFXGK.

"~ AB=EF Ges CL=GK, (AY%bmii)
AZGe, AABC Gi t911dj = . AEFG Gi t1d]
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= % migSiiK ABCD Gi 11dj = % migiSiiK EFGH Gi t9Td]j

migSiiK ABCD Gi 191Tdj = mgiSiiK EFGH (cguYZ|

Dcev™™ 3 (cr_Mvivimi Deci™)

mgtKiYs \TFiRI AiZFIRT Ici A%Z eMifIiTi tTdj Aci "B eli lci AWZ eMif{T0tqi

ITdtji mgi6i mgb|

tletkl 1bePb : gtb Kii, ABC mgiKix iTFiRi ~ACB
mgiKvY Ges AB AIZFR| cgiY KiiZ nie th,

AB? =BC?+ AC?.

AYb : AB,AC Ges BC eilii Dci h_yuig
ABED , ACGF Ges BCHK eMiqT Avb Kii| C
le” 1"iq AD ev BE fiLvi mgiSivy CLTILv AuK]
gtbKii, ZvAB tK M Ie>"1Z GesDE 1K L e 1Z
QT Kti] C 1 DGes B 1 F thiM Kii|

Ccgwy :

aic

hv Zy

(1) ACAD | A FAB G CA=AF ,AD=AB Ges
ASf3 /CAD = Z/CAB+ /BAD

= Z/CAB + ZCAF

= AST3 /BAF
AZGe, A CAD= A FAB
(2) MTFRIYT CAD Ges AigZiIT ADLM GKB fig
AD Gi Dci Ges AD I CL mgiSivj tiLiqi gia”
Ael Z]| mZivs,
AGZiIT ADLM =2 (TFRITCAD)
(3) ITFRIYIT BAF Ges eMt[T ACGF GKB fig
AF Gi Dci Ges AF 1 BG mgiSivj tiLwiqi gia”
Ael Z]| mZivs,
eMiT ACGF =2 (TFRIYT FAB)
=2 (TFRIYTCAD)
(4) AqZi9IT ADLM = eMiq[T ACGF
(5) Abiicfite C,E I A K thiM Kii cgiY Kiv hig
th, AigZi9T BELM = eMiq[T BCHK
(6) AigZi9IT (ADLM +BELM )= eMif[T ACGF +
eMiqIT BCHK
eV, eMi9IT ABED = eMt[T ACGF + eMiq[T BCHK
A wr, AB>=BC?*+AC? [cguYZ]

[ /BAD = ZCAF = 1 mgtKiY |

[evd-tKyY-evd Dcei™

[Dcei 1]

[Dcev™ 1]

[(2) Ges (3) T_1K]

[(4) Ges (5) T_iK]
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mav™" 1
Ggb GKiU migiSiiK AKiZ nte, hii GKiU TKiY GKiU 1bi”6 tKitYi mgib Ges hv viv migvex 19T
GKIU iTFRITITi 191Tdiji mgib|

o) e/

X

X X

B E C

gth Kii, ABC GKIU ibi>6 iTFRIT Ges ~x GKiU ibi~6 tKwY| Gilc migiiiK AKiZ nte, hvi
GKIU tKY £x Gi mgib Ges hv @viv migiex t1Ti tTdj A 1T ABC Gi 197Tdiji mgib]
AYb : BC eliK E 1etZ mgigLiE Kii| EC tilwstki E 1©°1Z x Gi mgb ZCEF AuK|
A te” 17fq BC ewlii mgiSivy AG ki Unb Ges gib Kii Zv EF k4K F 1e"tZ 1Q° Kti| C
Ie” 1"iq EF fiLwtki mgySivj CG k! Unb Ges gib Kit Zv AG ik#K G 1e71Z 1Q™ Kii|
Zintj, ECGF B DITo mgidiK|
cgly: A E thMKii]
GLb, A t9T ABE Gi 1Tdj = A t9T AEC Gi tq1dj [thinZ fig BE = fig EC Ges
Dfiqi GKB D'PZi]

A 1T ABC Gi tTdj = 2 (A 19T AEC Gi t91d}j)
Avevi, mgi3iiK 19T ECGF Gi tT1dj 2(A 11T AEC Gi t91dj) [thinZ, DFiq GKB fig
EC Gi Dci Ael Z Ges ECII AG

migvSIiK 1T ECGF Gi tT1dj = A 19T ABC Gi t1d]j
A, . ZCEF = «x [thinZ EF Il CG, AY%b Abmii]

migiSIiK ECGF B ibtYq migiSiiK|
magy™" 2
Ggb GKIU iITFR AKIZ nie hv Gviv mgiex t91{Ti tTdj GKIU 1b”6 PZFRIq{Ti t9Tdiji
mgib|

D C

A B E

gtb Kii, ABCD GKiU PZFRIT| Gilc GKIU iTFR AKIZ nte hv Gviv mgiex 191iTi 197Tdj
ABCD PZFRif{Ti t91Tdiji mgib|
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AYb: D, B thMKii] C e 1"iq CEIl DB Uib] gib Kii, Zv AB eilli eiaZiskiK E 1ey"1Z
Q™ Kti] D, E thM Kii|
Zintj, ADAE B DIl iTFR|

cgY : BD figi Dci ABDC | ABDE Aei Z Ges DBII CE [A%b Abmiti]
. A 19T BDC Gi 111dj = A 19T BDE Gi 191dj
A 19T BDC Gi tq1dj + A 1T ABD Gi 11dj = A 1T BDE Gi tTdj + A
91T ABD Gi 19Tdj|
. A PZFRIYT ABCD Gi t91dj = A 11T ADE Gi tTdj|
AZGe, AADE B ibtYq iTfR|
letkl ~6e” : Dctii cxizi mnith” b6 PZFRINETI 19Tdtji mgb t9Tdj relkd AmsL”
ITFRITT Ay hite]

may™" 3
Ggb GKiU migiSiiK AKIZ nie hvi GKIU tKw 1™ 1gv AitQ Ges Zv Gviv migvex 11T GKiU 1bi~6
PZFRIT{Ti tTdiji mgib]

gth Kii, ABCD GKiU ibi" 6 PZFRIYIT Ges ~x GKiU 1bi*6 tKiY| Gilc GKiU migiSiiK AiKiZ
nte hvi GKIU TKiY ¢ E 2x Gi mgwb Ges migiex 1T tTdj ABCD t9iTi t1Tdiji mgib|

AYb : B,D thM Kii] C e~ v'iq CF Il DB Unb Ges gib Kii, CE, AB eilii elaZiskiK F
Ie~1Z 1Q° Kti| AF fiLwtki gale”™ G ibYq Kii] AG fiLstki A 1e71Z 2x Gi mgb
ZGAK AiK Ges G 1e0” 1"tqg GH Il AK Uab] D 1e” v"iq KDH Il AG Uab Ges gtb Kii, Zu
AK 1 GH tKh_yuig K I H e 1Z1Q" Kii|

Zintj, AGHK B DilT6 migiSiiK|

cgY: D, F thM Kii] AGHK GKiU migvSiiK [A¥%b Abmiti]

thLitb, ZGAK =x Awvi, A 1T DAF Gi t91dj = PZFRIYT ABCD Gi 19Tdj Ges
migvS1iK 19T AGHK Gi t9Tdj = iTFRIT DAF Gi tqT1dj|

AZGe, AGHK B ibtYq migiSiiK]|
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Abkxjbx 15
1] WTFRIZoU evdi N1 Doy AdQ; biPi tKib 1914 mgiKiYx iTFR Avib mae bg?
K. 3cm,4cm,5cm L. 6cm,8cm, 10cm
M. 5cm,7cm, 9cm N. 5cm,12cm, 13 cm

21 btPi Z_"_tji j T Ki:
i ciZ’K mgiex mgZj tiTi ™6 t1dj itgiQ
i “BUITFR t9iTi t9Tdj mgib nijB iTFR “BiU memg
i “BIUTFR memg ntj 2™ 191Tdj mgb
IbtPT tKvbiU mivK ?

K. i lii L. i I iii
M. i i N. i, i 1iii
ibtPi 1PfT, AABC mgeid, ADLBC Ges AB=2 Zi “i rfiEtZ (3 1 4) bs ctki DEi VI :
A
2
B C
3] BD =KZ?
K. 1 L. 2
M, 2 N. 4
4] TFRIUI D'PZVKZ ?
4
K. — e. GKK L. /3 e. GKK
V3
2
M. -2 e. GKK N. 24/3 e. GKK
J3

5]  coY Ki th, mgidiniiKi KYoq migidni KIFTTUtK Pl mgib iTFRIT 1ef3 Kii|

6] cgY Ki th, tKitb eMiT Zvi KiYi Dci AW.Z eMiqliTi AfaK]

7] cg Ki th, iTFRI thiKitby ga“gr iTFRITTIVIK mgib 191TdJ 1etkd “BIU iTFRIT 1ef3
Kii|

8] GKU mgvSiiKivIiTi Ges mgib 19 Tdjrelkd GKiU AgZiqIT GKB figi Dci Ges Gi GKB
citk AerZ| Ll th, migiSniKiTli criimgy AigZi9T i crimigy Afcqv enEi |

9] AABC Gi AB | AC eilgiqi ga'le” h_yutg X 1 Y.

cgiY Ki th, A 1T AXY Gi 1qTdj = % (A 19T ABC GiK t9Tdj)|

—

10] T, ABCD GKil UnciRqig] Gi AB I CD el “BiU mgiSivj| UiciRgigieIT ABCD
Gi t9Tdj 1bYq Ki|
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11]

12]

13]

14|

15]

16]

17]

18]

249

migiSIiK ABCD Gi AFSti P thiKitby GKIU 1e™| cgi¥ Ki th, A 19T PAB Gi
HTdj + A 19T PCD Gi 4Tdj = % (Mg&iKTT ABCD Gi 191dj)

AABC G BC Tigi mgiSivj thiKvibv mijtilv AB 1 AC eliK h_yuig D 1 F 1e71Z
tQ> Kti] cgY Ki th, A tT DBC = A 19T EBC Ges A 19T DBF = A {1
CDE.

ABC ilfiRi A = GK mgiKiY] D, AC GiDci GKwie"|

cgW Ki th, BC2+ AD? =BD? + AC?.

ABC GKiU mgevd TR Ges AD, BC Gi Ici ju|

"Ll th, 4AD? =3AB®.

ABC GKil mgidevd mgtKix iTFR| BC Gi AiZFR Ges P, BC Gi lIci thiKithiie |
cgY Ki th, PB® + PC? = 2PA’.

AABC Gi /C "jiK; AD,BC Gi

Ici jo| 7Ll th,

AB? = AC? + BC? + 2BC.CD.

AABC Gi «C m=2iK\Y ; AD, BC Gi

Ici jo| Ll th,

AB? = AC?+BC? -2BC.CD.

AABC Gi AD GKU ga'gi] t™Lul th,

AB? + AC? =2(BD? + AD?)

dgi-32, MiYZ-9g-10g



16"k Aa'ig
cingiZ

(Mensuration)

e'enniK cigRib, tilvi N, Ztji t91dj, Nbe 1 Aigzb BZ'w ciigic Kiv ngq|] G iKg
thikitby fwk crigidci 11T GKB RiZiq it 6 ciigitYi GKiU iwkiK GKK mmite MnY Kiv ng|
ciigicKZ ik Ges Gijc ibawiZ GK{Ki AbciZB kiUt crigic ibaviY Kii |

ciigickZ iuk

A _\r ciigic = -
GKK uk

hawiZ GKK madiK ciZ'K crigic GKiU msL'v hv crigicKZ iwkiUi GKK iwki KZ,Y Zvibi™k
Kii| thgb, teAw 5 igWvi Jav] GLitb wgUri GKiU 16 ““N" hitK GKK inmite aiv nigiQ Ges hii
Zjbig tfeAlU 5 Y jov]

Aavg Tkl ik qTv_xiv —

> TFRIMT 1 PZFRINITE t91diji mT ciqgM Kii eOFRITTi t9T1dj ibYq Ges
GZ ma(KZ mgm'v mgvavb KiiZ ciite]

etEi cilia 1 eBistki "N 1bYq KitZ ciite]

etEi 191Tdj bYq KiiZ ciite]

eELYIT I Zui Askietkili 1Tdj wbYq Kti GZ moliKZ mgm' mgvavb KitZ ciite]

AigZKvi Nbe ™, NbK 1 tejibi 1Tdj crigic KiiZ ciite Ges G maiKZ mgm’ mgiab
KiiZ ciite]

> mlg I thdiMK Nbe™ i coztji tTdj crigic KitZ ciite]

YV V V VY

16-1 WTFRINTi 19Tdj
ctei tkiiZ Aigiv tRIbiQ, \TFRIYITi t9Tdj = % x fig x D'PZy

(1) mgiKYx iTFR : gtb Kii, ABC mgiKiYx iTFiRi mgiKiY msjM
eilidq h vuig BC=a Ges AB=b| BC tK fig Ges AB 1K
D'PZ ietePbi Kitj, c B
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AABC Gi 111T1dj

% « fig x D'PZi

1ab
2

251

(2) "MTFRIYIETiE "B el 1 2§ ASF3 tKiY 1™ gy AQ| gtb Kii, ABC iTFiRi eilidg BC =a,

CA=b, AB=c| A 1_iK BC eilii Dci AD jo AuK]|

ain, D'PZy AD =h |

fKiY C letePby Kitj ciB, 22 —sinC
CA

e, Ezsinc el, h=bsinC

1

A 1T ABC Gi 1Tdj = >BCxAD
= 1a><bsinC
2
= labsinC
2
Abiicfite A 19T ABC Gi 19Tdj = %bcsinA
= lcasin B
2

(3) ITFiRi 1Zbevd 1~ Iov AQ| gib Kii, AABC Gi BC=a, CA=b Ges AB=c |

. Gl ciimgy 2s=a+b+c
AD L BC AiK]

ail, BD=x Zintj, CD=a-x
AABD Ges AACD mgiKuYx

. AD? = AB? - BD? Ges AD?
. AB?-BD? = AC? - CD?
e, ¢®—x? =b*—(a—x)?

el, ¢ —x*=b%—-a%+2ax—x?
ey, 2ax =c+a? —b?

c?+a?-b?
X=—"t s "7
2a
Avevi, AD? =c?® - x?

= AC%-CD?




252

c2+a2—b2]
C_
2a

I
7~ _ N\
(]

+

(o]
N
+
L
|
oy
N
N———
7~ _ N\

2ac+c?+a’—b? 2ac-c®—a’®+hb?
2a 2a

_ {c+a)’ —b’Hp* - (c—2a)}
4a®

(@+b+c)a+b+c—-2b)(a+b+c—-2a)(a+b+c—2c)

4a?
_ 25(2s — 2b)(2s — 2a)(2s — 2¢)
- 4a°
_ 4s(s—a)(s—h)(s—c)

a2

- AD= ng(s —a)(-b)(5—0)

1BC-AD
2

A 1T ABC Gi 191dj

1 2

_.a._
2 a

Js(s—a)(s—b)(b—c)

(4) mgevi 1TFR :
gth Kii, ABC mgevi i fRi ctZ’K eili "N a

AD L BC AiK] .- BD:CD:%

AABD mgiKiYx
. BD? + AD? = AB?

el, AD? = AB?-BD? =a? _(E

4 4
. ap- Y3
2
A 19T ABC Gi 11dj = %-BC-AD
1, B
2 2 4

Js(s—a)(s—b)(b-c)
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D iniY 3| GKIU iTFRi 1Zbil evdi “N* h_yutg 7 tmig., 8 tmag. 1 9 tmug.| Gi t9Tdj ibYq

Ki|

mgiaib : gth Kii, \TFRIUT evl, 1jvi N h_yutg a=7 tmig., b=8 fm.ig. Ges c =9 tm.ig.

a+b+c 7+8+9
2

- Gi tTdj = \/s(s—a)(s—b)(s—c) 9 L. 8 L.
= J12(12-7)(12-8)(12-9) eM fm.ig.
= J12x5x6x7 eMtm.ig. = 50-2 eM tm.ig.
. TFRU 1TdJ 50-2 eM tm.g. (cig) |

. Aaciimigi s = tmig. = 12 tmug.

7 G,

D wniY 4] GKiU mgevd iTFRi ciZ'K eii “N* 1 1igUii evortj 191Tdj 33 eMiglii teto hig|
ITFRUI evdi N ibYg Ki|
mgiaib : gtb Kii, mgevd \TFIRi ciZ'K edi N a igUii |

. Gi tTdj = ?az eMigUii |
o 3 _
IMFRIUT ctZ'K evlii “"N™ 1 1igUvi evovij vIFRWT 1971dj = T(a+1) eMigUvi |

\3 B2 33

ckibmiti, ¥3 (a+1)?>? -
4 4

NG 3

e, (a+1) —a% =12; [73 iy FiM Kti]

el, a®+2a+1-a°=12 el, 2a=11 e}, a=5-5 a
ibtYq evdi “"N" 5-5 igUri |
D niY 5] GKiU mgidevi iTFRT Figi “N" 60 tm.g.| Gi 1Tdj 1200 eM tm.ig. ntj, mgvb mgib
eudi "N ibYq Ki |
mgvawb : gtb Kii, mgievd iTFIRi Fig b =60 tm.ig. Ges mgib mgvb evdi ““N* a |

-, Gi tq7Tdj = %\/4&2 Y

ckibmiti, % 4a% —b? =1200

el % 4a* — (60)> =1200

2 60 ..
eV, 15vy4a° — 3600 =1200

el, v/4a? —3600 =80
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eV, 4a* —3600 = 6400; eM Kii

eV, 4a® =10000

ey, a® = 2500

. a=50
. ITFRIUT mgvb evdii “N" 50 tm.ig. |
D wiY 6] GKiU 1bi"6 b f_1K “BIU v v 120° tKuY Pij tMIQ] “BRb tJvK Hwbimd wb 1 1K
h_ytg NEig 10 iKtjugUii 1 NEvg 8 1KijugWi teiM recixZ 1K ilbv nijv] 5 NEv cti Zit™1
gta" mivmii ~iZ wbYq Ki |
mgiaib : gth Kii, A Tib t_tK “BRb tjiK h_ytg NEvg 10 iKijugWi 1 NEvg 8 IKtjugUii tetM
ilbyntqg 5 NEvci B I C “itb tcSiQj | Zinij, 5 NEvci 2 i gta” mivmi ~iZ nte BC.
C 1_iK BA Gi eiazZstki Ici CD jo Uib]
. AB =5x10 IKtjugWi = 50 iIKijugWi, AC =5x8 iIKijugUi = 40 1KfjugUi
Ges ZBAC =120° C
.. Z/DAC=180°-120° =60° 40

ACD  mgfKiYx 120

60

s %zsinGO" e, CD:ACsin60°:40x§:20\/§ B0 A

Ges AD _ cos60° el, AD = ACcos60° = 40><1 =20
AC 2

Averi, ABCD mgiKiYxt 1K ciB,
BC? = BD? + CD? = (BA+ AD)? + CD?

= (50+ 20)” + (20/3)* = 4900 +1200 = 6100
. BC=78-1 (cn)
IbtYq “iZ 78-1 wKijwgUii (ciq)
D niY 7] GKIU WTFRi el 1jvi N h_yutg 25 GKK, 20 GKK 1 15 GKK| enEi eidii leciiZ
kilie™ t 1K AWAZ ja iTFRIUIK th “BIU iTFIR 1ef3 Kii 2”1 191Tdj bYq Ki|
mgvaib : gtb Kii, ABC iTFtRi BC =25 GKK, AC =20 GKK, AB =15 GKK]
A kilieo™ t_tK BC eidii Dci AitiZ jo AD TFRIJTTIUIK AABD | AACD 91T 1ef3 Kti|
aini, BD=x Ges AD =h
.. CD=BC-BD=25-x
AABD mgiKiYx -G 15/ |k
BD? + AD? = AB® &y, x* +h? = (15)? x| 25w
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s X2 +h?=225.......... (i)

Ges AACD mgiKuYx

CD?+ AD? = AC? &I, (25— X)?+h? = (20)?

eV, 625—50x + x? + h? = 400

eV, 625—50x + 225 = 400; mgiKiY (i) Gi minvth”
ey, 50x =450 .. x=9

mgiKiY (i) G x Gi gib eimiq ciB,

81+h?>=225 el, h?=144 - h=12

1

A 9T ABD Gi tqTdj = EBD-AD:%X9><12 eMGKK = 36 eMGKK

1

Ges A 1T ACD Gi tTdj = EBD-AD:%(ZS—Q)xlz eMGKK

- %x16x12 eMGKK = 96 eMGKK

ibiYq t91Tdj 36 eMGKK Ges 96 eMGKK]

1]

2|

3l

4

51

6

7]

Abkigbx 16-1

GKiU mgiKYx iTFiRT AiZFR 25 igUii| Gi GKiU evll Acii % Ask nij, e “BiUT TN’

bYq Ki |
20 igUi jov GKU T~ Iqiii mi_ Lovfite AdQ| gBIUT tMiov 1 1quj t_tK KZ “ti mivij
Ictii o8 4 1gWi 1biP bigie]

GKU mgiderd iTFRT crimgy 16 iglvi | Gi mgib mgvo evdii N Figi % Ask nij, iTFRVI

tTdj bYq Ki|

GKIU iTFRi “BiU evii ““N* 25 tm.ig., 27 tm.ig. Ges ciimigy 84 tm.ig.| viFRUI 191Td]
bYq Ki|

GKIU mgevd iTFRI ciZ'K eidi “N' 2 igWi evortj Gi t91Tdj 63 eMiglii teto hig|
IMFRIUT edi N ibYq Ki |

GKIU WTFRi "B eldi “N' h_yutg 26 wgUi, 28 igUvi Ges t91Tdj 182 eMigWi nij,
eligiqi AST=3 tKiY ibYq Ki |

GKIU mgtkivx (TFRi jo Figi % Ask 1K 6 fm.ig. Kg Ges AiZfR Figi % Ask T 1K 3
tmag. Kg| iFRVI Figi ““N"1bYq Ki |
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8] GKiU mgierd iTFRi mgib mgvb evdii ““N* 10 igUii Ges t91Tdj 48 eMigUii ntj, Figi N’
bYq Ki |

9] CKiUwbré ot tK BiU iv vei 0 135° tKiY K “Bi 1K Pij tMiQ] "BRb tjK Hibi™6
TWb 1K h_vutg NEvg 7 iKijugUii | NEvg 5 iKijugUii tetM iecinZ giL i lbv ntjv] 4 NEv
ci Zi™1 gfa" mimii TiZ wbYq Ki|

10] GKw mgevd iTF{Ri AFSi— GKiU 1™ t_tKiZoi Ici AWZ jtai "N h_yuig 6 fmig.,
7 tmag. 1 8 tmag. | MTFRWVI edi “N' Ges 191Tdj 1bYq Ki|

16-2 PZFRiTiTi 1911dj

(1) AlgZiTiTi t91d]j
gth Kii, ABCD AigZifl{Ti "N" AB =a d
C BC=Db GesKY AC=d

Avgiv Rub, AigZiq1{Ti KY AqZtTiviK A -
mgib “BiU ITFRIT 1e 3 Kti |
. AgZtfT ABCD Gi t1Tdj

2xA 1T ABC Gi t1d]

2x1a-b = ab
2

AqZiTTUI crimigr s =2(a+b)
Ges AABC mgiKiYx

AC?=AB%>+BC? e, d®=a’+b%® - d=+a%+Db?

(2) eMtqI{Ti t9Td]
gth Kii, ABCD eMi[{Ti ciZ evdii “N" a Ges KY d ¥

AC KY eMtTTIVIK mgvb ~Bil iTFRIYTT 1eF3 Kti| ¢
- eMiT ABCD Gi 1Tdj = 2xA T ABC Gi t9Tdj
) 1 ., A a B
=2x—a-a=a
2
G Kii. eMiqTiTi climigy s = 4a
Ges KY d =+a? + a® = y2a? =+/2a
(3) migvSIiKiTIETi 171d]
(K) fig 1 D"PZy 1~ 1qv AQ| D C
gtb Kii, ABCD migidiiKiqIiTi fig AB=b
Ges D'PZi DE =h h
BD KY migSii KiTTiUtK mgib
“BIUITFRIYIET 1eF3 Kii| A E b B

dgi-33, MYZ-9g-10g
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. mgiIi KT ABCD Gi 1Tdj = 2xA 19T ABD Gi t91d]j

=2 lp.h
2

= bh
(L) GKIU K1Yi “N" Ges H KiYi leciiZ tKIVK ie>™ t 1K D3 KiYi Ici AWZ jiai N1 lqr AdQ|
gth Kii, ABCD migiSiiKiq[iTi KY AC =d Ges Gi tecixZ tKSYK i~ D t iK AC Gi Dci
AWZ jo DE =h| KY AC migiiiKiTTiUtK mgib ~BiU iTFRITT 1eF3 Kii |

- mguIi KT ABCD Gi 1Tdj = 2xA 19T ACD Gi 111dj

D C

2x1d.h
2

= dh d
(4) icimi t9Tdj £
ioimi “BiU KY 1~ 1qv AdQ] A B
gib Kii, ABCD iaimi KY AC=d;, KY BD=d Ges KYfqci Ui O 1 {Z 1Q" Kii|
KY AC iomifTitK mgib ~BiU iTFRIYLT 1eF3 Kii |
Avgiv Rub, iatmi KY@q ci GitK mgiKitY mgi@LIEZ Kii

d
.. AACD Gi D'PZi = % 2

D C

iom ABCD Gi 11/1dj

2xA 1T ACD Gi t91dj
= ZxEdlxd2 A B

2 2

1
= —dd
5 12

(5) UnciRqugt T t911dj
UnciRgvgt 1111 mgiSivj “BIU evdl Ges Gt i ga'eZy o ~iZ 1~ lqy AQ|
gth Kii, ABCD UnciRgigtTIiTi mgySivj endgtqi N h_yutg AB=a GKK, CD=b GKK
Ges Gi™i ga'eZ iZ CE=AF =h | AC KY UnciRqg ABCD 1f[TiUtK AABC | AACD
1T 1eF3 Kii|
UiciRgugt I T ABCD Gi t9Td]

= A 19T ABC Gi fTdj + A 1T ACD Gi tqTdj 2 b C

1ABxCE+%CDxAF

2
(lamlbhj = Lha+n)
2772 2
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D wniY 1] GKiU AigZuKvi Ntid N cii g Y| Gi t1Tdj 384 eMigUi nij, crimigr I KiYi
N ibYq Ki |
mgvavb : gib Kii, AigZvKvi Niii ¢ x igUii |

SoNEEE TN 3—2X IigUvi

2
Ges 117Tdj %Xxx e, 3% elligUii |

2

ckibmiti, 3%=384 el, 3x* =768 e, x*=256 .. x=16 igUii
- AgZvKvi Nili N° = %le IgWvi = 24 igUi

Gesc =16 igWi|
- Gi ciimigy = 2(24+16) 1igWi = 80 igUii

Ges KiYi N" = /(24)* + (16)* IgUri = /832 wgUii = 28-84 1gUii (ciq)
IbtYq crimigv 80 igUrt Ges KiYi ""N* 28-84 igUri (cia) |
D iy 2| GKiU AigZtfTi t9Tdj 2000 eMigli] hiw Gi N 10 igWi Kg nZ Zintj GiU

GKiU eMtIT nZ| AigZtTTTiUi ““N" I ¢ bYq Ki |
mgvaib : gtb Kii, AigZt9TTii N x igUi Ges ¢y gUri |

- Azt Wi 191Tdj = xy eMigUii |

ckibmiti, xy =2000................ (D
Ges Xx—10=VY.oooernne 2
mgiKiY (2) 1K cB, y =x-10............. ©)

mgiKiY (1) G y = x =10 eimiq c\B
X(x —10) = 2000 ey, x*—10x —2000=0
el, x*—50x+40x—2000=0 eI, (x—50)(x+40)=0

.~ x-50=0 A e x+40=0
ey, x=50 A_ev x=-40
IKS “"N" FYWZiK niZ citi bi|

. x=50
GLb, mgKiY (3) G x Gi gib eimiq ciB,
y=50-10=40

. AgZ Ui N 50 1gUri Ges ¢ 40 igUii |
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D niY 3| eMiKvi GKiU giiVi rfFZti Pviv 1K 4 wgUi Plov GKU iv v AQ| hr™ iv vi 191Tdj 1
tnti ng, Zte iv v et gitVi rfZtii 1Tdj 1bYq Ki|

mgvavb : gtb Kui, eMKvi gviVi "N x igUii |

. Gi 1Tdj x* eMigUii |

Vi rFZEi Pvin ik 4 igWi Plov GKU 1v v AiQ|

v vedT eMKvi giVi TN = (x—2x4) el (x—8) igUii |
et eMKii givi tTdj = (x—8)? eMigWii

mZivs iv i tTdj = {x* - (x—8)2} eMigUii

Aigiv Rub, 1 tnti = 10000 eMigUi

ckibmidi, x* —(x+8)* =10000

4 oR

el, x* —x%+16x —64 =10000
ey, 16x =10064
. X=629
iV et eMKvi gitVi tTdj = (629—-8) eMigUii
= 385641 eMigUri
= 38-56 fnti (ciq)
ibtYq t91Tdj 38-56 tnxi (cig)|

D niY 4] GKIU migiS1iKiiTi t9Tdj 120 eM fm.ig. Ges GKiU KY 24 tmig.| KYi iecixZ
IKGYK 1™ T_1K D= KiYi Ici AWZ jiai N ibYq Ki |

mgvavb : gib Kii, miguSnKiqIiTi GKiU KY d =24 tm.ig. Ges Gi reciiZ tKIYK 1o 1 1K KiYi

Ici A%Z jiai TN h tmg. | v
- migvSIKITTVi 191Tdj = dh eM tm.ig. M

ckibméi, dh =120 er, h=+22_-120 _¢
4 2

ibtYq KiYi "N 5 tmuig. |

D winiY 5] GKiU migvSiitKi evdi “"N* 12 igUi 1 8 igvi Ges 91" Zg KYiU 10 igWii nij, Aci
KYiUi "N ibYq Ki |

mguatb : gib Kii, ABCD migiSiitKi AB=a=12 igli, AD=c=8 igli Ges KY
BD=b=101gWi] D I C t iK AB Gi Dci Ges AB Gi eiaZistki Dci DF I CE j=
Uib] A, C 1 B,D thiMKii|
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D C
AABD Gi Aa ciimgv s :% igWi = 15 gl

10

- AT ABD Gi tTdJ = 4/s(s—a)(s—b)(s—c)
= J15(15-12)(15-10)(15-8) eMigli 4 F 12 B E

= 41575 eMigUi
= 39-68 eMigUii (ciq)]

Awii, A 19T ABD Gi 1qTdj = %ABX DF

ev, 39~68=%x12xDF el, 6DF =39-68 .. DF =6-61

GLb, ABCE mgiKuYx
BE?=BC?-CE?= AD’-DF*=8%-(6-61)>=20-31
BE=4-5
AZGe, AE=AB+BE=12+4-5=16-5
ABCE mgiKwx f 1K ciB,
AC? = AE* —CE?=(16-5)— (6-61)* = 315-94
. AC =17-77 (ciq)
IbiYq KiYi "N 1777 wgWi (cig)
D niY 6] GKIU iatmi GKiU KY 10 igUri Ges t91Tdj 120 eMiglvi nij, Aci KY Ges crimigi
bYq Ki|
mgvaib : gtb Kii, ABCD iafmi KY BD =d, =10 igUi D ¢

Ges Aci KY d, igUi ’
. iomUi tTdj = %dle eMigWvi A

120x2 120x2 _
10 10

Avgiv Rub, iaimi KY@q ci™ GitK mgiKitY mgi@LIEZ Kii|

ODZOB:% igUi = 5 igWii GeSOA:oc:%4 igUii = 12 igWri

Ges AAOD mgiKiYx -G
AD? = OA? +OD? =5% + (12)2 =169 .. AD =13

. iofmi ciZevdi "N 13 igUii |

24

ckibmiti, %dldz ~120 €V, d,=

. 1aimi ciimigy = 4x13 igUi = 52 igWii |
IbtYq KiYT "N 24 igUri Ges crimigv 52 igUvi |
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D wniY 7] GKIU UnciRawtgi mgvSivj evddiqi ““N* h_yuig 91 tmiag. 1 51 tmig. Ges Aci el

BiUi N g yptg 37 tmag. 113 tmag. | UnciRqigii 197Td bYq Ki |

mgvaib : gtb Kii, ABCD UnciRqitgi AB =91 tm.g., CD =51 fmig.] D 1 C t_iK AB Gi

Dci h_yuig DE I CF joUub]

. CDEF GKiU AigZtqIT|
EF =CD =51 tm.g.|

ai, AE=x Ges DE=CF =h
BF =AB—AF =91—(AE+EF)=91—-(x+51)=40-Xx 4 E 9 F B

AADE mgiKvx t_tK ciB,

AE?+ DE? = AD? ey, x*+h*=(13)* ey, xX*+h*=169......... (i)

Averi, mgiKiYx Gi t91:T ABCF

BF2+CF2=BC? el, (40—x)2+h? = (37)?

eV, 1600 —80x + x* + h* =1369

el, 1600 —80x +169 =1396; (1) bs Gi minith”

eV, 1600+169-1396 =80x; mgxKiY (1) Gi gib eimiq cB,

el, 80x=400 .. x=5

mgKiY (1) G x Gi gib eimiq CiB,

521+h®=163 eI, h* =169-25=144 . h=12

D 51 C

13 37

UnciRgug = ABCD Gi t9Td] %(AB+CD)-h

| —

5 (91+51)x12 eM tm.ig.

= 852 eM tm.ig.
ibtYq t1Tdj 852 eM tm.g. |
16-3 mlg eGftRi 11dj :
mlg edFiRi evd_ fjvi " N mgib| Avevi tKWY_ fjvmgib] n msL'K eviierko mlg edFiRi 1K™ 1
kil ve>™ 1§y thiM Kitj n msL'K mgi@evd yTFR Drcb Kti|
mZivs e0FiRi 191Tdj = n x GKWU TFR t9TitqTdj |

ABCDEF ......... GKiU mlget eGfR, hvi 1K™ 0. E D

n msL'K evli Ges ciZ eviii “"N” a.

O,A; O, B thiM Kit| F < C
ali, AAOB Gi D'PZi OA =h Ges ZOAB =9 \

mlg e FtRi ciz kitl Drch tKitYi ciigy = 26 A B
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. n msL'K mlg e0FiRi kxl tKitYi mgio = 20-n
mlg e0fiRi TKb™ Dreb tKYi crigiY = 4 mgiKiy
. n msL'KiTFRi TKutYi mgio 26 - (n +4) mgiKiy
AOAB G 1ZbtKutYi mgid = 2 mgiKy
. Gilc n msL'K iTFiRi tKitYi mgi6 n-2 mgtkyy
. 20-(n+4) mgiKyY = n-2 mgiky

el, 20-n= (2n—4) mgiKyy

2n—-4

el, 0= mgiKvY

el 0= (1—% mgiKvY

n
ey, 0= (1—Ej><90°
n
0 = 90- 189
n
GLb, tan&—ﬁ—z—h .'.h:Etana
a a 2
2
1
AOAB Gi T‘ITId = 5 ah
= 1 a xEtanH
2 2
2
= a—tan [90" —@j
4 n

I
INES
(@)
=]
7 N\
&
S| o
N—

2
. n msL'K eilwerké mlg edfiRi t97Tdj = %cot[lsno J

D niY 8] GKIU mlg cAfiRi ciZei N 4 tmag. nij, Gi 11d]j bYq Ki
mgvaib : gtb Kii, mlg cAFRi evdi "N a =4 tm.g.
Ges evlit msL'v n=5 E D

a’ 180° b

Aigiv Rub, mlg e0FiRi t91dj ——cot— AA
g g 11dj 4 F C

4>  180° "

- mlg cAFRi tTdj = = oot el fm.ig. —%
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4xcot36° eM fm.ig.
4x1-376 eM tm.ag. (K'vjKijUii mnith”)

= 5.506 eM tm.ig. (cvq)
1biYq t91Tdj 5-506 eM tm.ig. (cig)
D niY 9] GKiU mlg loFiRi TK>™ t 1K tKIYK 1e™ 1 ~1Z 4 igWii nij, Gi t91Tdj 1bYq Ki|
mgvasb : gib Kii, ABCDEF GKiU mlg lofR| Gi 1K™ O f_iK kxlies™ fjv thiM Kiv nijv]
dtj 61U mgib 197 Tielko vTFR Drcb nq|

- ZCOD = % =60°

gtb Kii, 1K™ O 11K kiliey™ 1jvi “1Z a igWi

BB
2 4

- A 1T COD Gi tqTdj = %a-asin60°:

= ?x 42 eMiglii = 4+/3 eMigUii

N| -

mlg l1ofRiiTi t9Td]j

= 6xA 1T COD Gi t91dj
6x 43 eMiglii

24+/3 eMigUii |

Abkighbx 16-2

1] GKU AigzuKvi t91£T1 “N"ve vtii w0, Y| Gi t91Tdj 512 eMigUi ntj, crimigyibYq Ki|

2] GKwU Rigi "N 80 iglii Ges ¢ 60 igli| H Rigi giS GKU cKi Lbb Kiv ntjv] hi®
cKtii ciZ'K citoi 1e i 4 1igUi ng, Zte cKiii citoi t9Tdj 1bYq Ki|

3] GKiU emibi "“N" 40 igWvi Ges ¢ 30 igWi| eMvibi rFZii mgb cioietkd GKiU cKi

AEQ| cKtii tTdj eMibi tTdiji % Ask nij, cKtii N1 ¢ ibYq Ki|

4]  GKiU eMKvi gitVi eBti PvinriK 5 igUri Plov GKIU iv v AiQ| iv vi 191Tdj 500 eMigWvi
ntj, eMibi 197Tdj 1bYq Ki|

5] GKiU eM{YI{Ti ciimgy GKiU AqZiqTiTi ciimigvi mgib| AgZifTUi N ¢t i iZb Y
Ges 191Tdj 768 eMigUii| ciZiU 40 tm.ig. eMKii cv_i 1”1 eMiTTIV evatZ tgW KZiU cv_i
JMie]
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6] GKIU Aigzikvi t911Ti 191Tdj 160 eMigUi | hi™ Gi “N" 6 1gWvi Kg ng, Zte 197U eMiKvi
nq| AwgziKvi 191£Ti N I ¢ ibYq Ki |

7] GKiU mg&iiKi fig DPZii % Ask Ges tTdj 363 eMBIA nij, tY1TWi fig 1 D'PZy

bYq Ki|
8] GKiU mgiSiKifiTi 19Tdj GKiU eMiq1{Ti mgvb] migiSiiiKi Fig 125 iglvi Ges D’PZy 5
igUi ntj, eMiFIETi KiYi N ibYq Ki |

9] GKU migvSiitKi evdii “"N* 30 tm.g. Ges 26 tmig.] Gi f1°Zg KYWU 28 tm.ig. nij, Aci
KiYT "N ibYq Ki |

10] GKW iatmi crimigy 180 tm.ig. Ges " Zg KYiU 54 tm.g.| Gi Aci KY Ges t97Tdj ibYq Ki|

11] GKW UnciRgvigi mgvSivy evd “BiUi "~ INi ASi 8 tm.ig. Ges Zvi™1 jo ~iZ 24 tmg. |
UnciRaqig ~BiUi mgvSivy evdi “ N ibYq Ki |

12] GKU UnciRquigi movSivy evd@iqi N h_vuig 31 tmag. 1 11 tmeUiglii Ges Aci evll
"B TN h_ytg 10 tmag. 112 tmag.| Gi t971dj woYq Ki |

13] GKiU mlg A6FiRi 1K™ t K tKSYK e~ i ~iZ 1.5 1igWi ntj, Gi t91Tdj bYq Ki |

14] AwgzZiKvi GKIU diji eMvtbi ““N" 150 igUvi Ges ¢ 100 igUri | eMvbiUiK criPhv Kivi Rb”
VK gvSi™ig 3 1gWi Plov N I ¢ eivei v v AiQ|
(K) Detii Z_w wpiTi mnith” msifiB eYo vl |
(L) ivvi 191Tdj 1bYq Ki|
(M) v wU ciKv KifZ 25 tmag. ““N" Ges 12-5 ¢ 1etké KqU BiUi ciqiRb nie]

15] eGFRPHT Z_" Abmiti Gi t91Tdj bYq Ki|

16] btPi PTi Z_" t_iK Gi t1T1dj 1bYq Ki]

D 248 ¢ D_24af ¢ 2R
3 eLfa =* 3af
5 @f,
A 4 @ B 4 4 @, B

6-4 eE mspusd crigic

(1) etEi ciira @
etEi “N'tK Zii ciiva ejvng| gib Kii, tKitbv etEi ema r ntj, Gi ciila

c=2rr thLib © =3-14159265.......... GKU Agj~ msLv] = Gi Amj gib inmife 3.1416
e"envi Kiv hig|
dgv-34, MiYZ-9g-10g
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mZivs tKitbv etEi eimia Rvbr _WKtj mGi Amb gib e'envi Kti etEi crivai Amb gitb 1bYq Kiv

higl

D iniY 1] GKWU etEi eim 26 tm.ig. ntj, Gi tTdj wbYq Kil
mgvaib : gib Kii, etEi e'ma r

. etEiem= 2r Gesciila= 2n r

ckibmii, 2r=26 ey, r =2—26 cor=13

cetEiciila= 2nr = 2x3-1616x13 fm.ig. = 3-1616x13 81-64 tm.ig.(cig)
IbYq etEi crila 81-64 tm.g. (cig)|

(2) eEstki N’ B
gib Kii, 0 1K 1elké” etEi eimia r Ges AB =s eEPic tKb™ 6° tKiY Drch ‘A
Kii| A

cetEicia=2nr
etEi tKb™ tgiU Drcb tKiY = 360° Ges Pic s @iv tKb™ Drch tKitYi Wk crigiy °
Avgiv Rub, etEi tKitbr Pvc @viv Dreb 1K™~ tKWY H eEPdci mgvbcuZK |
0 S T Iro
" 360" 2er ST 180
(3) eEIT I eEKjv 191Td] :
tKitby eE 1 Gi AFSti msthviM MiVZ mgZtji DcimUUtK GKiU eEYIT ejv ng
Ges eEIUIK Gilc eEfYiTi mgiLy ejvng]
eEKjv : GKiU Pic 1 Pdci oiie™ msiko e'imia viv tei6Z 1THK eEK jv ejing|
O tK ielko etki ciiiai Ici A 1 B "BiUie™ nij ~AOB Gi AFSti OA
I OB emia Ges AB Pitci msthitM MIVZ GKiU eEKjv]
ctei tkiYiZ AigivikiL GimiQ th, etEi e'wma r nij, etEi tTdj = nr?
Aigiv Rub, etEi tKitby Pic @viv Dreb 1K™ tKiY H eEPitci mgibcuZK |
mZivs G chitq Aigiv ~iKvi Kti 1biZ cwi th, GKB efEi “BiU eEwsk 19T Ges Giv
th Pic “BiUi Dci ~Eiqgib Gt~ i crigic mgvbcuzK | A B
gtb Kii, O 1K 1eiko etEi e'mia r
AOB eEKjv tTIU APB Pitci Dci ~Euqgib, hvi WWMi ciigic 6 | OA Dci OC ja Unb]

eEKjv AOB Gi 11Tdj ZAOB Gi ciigic

eEKjv AOC Gi 1flldj = ZADC Gi ciigic
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EKjy AOB Gi 111dj
ev, e" J_V I_HTAJ_ =9 ; [£AOC =90°]
eEKjv AoC Gi t11dj 90°

&1, eEKji AOB Gi 19Tdj = g%x eEKji ADC Gi 11Tdj

0 1 et rerta-
90’ xzx eEft1i 1971d]

X = XTI

90° 4

_ 6 2

XTr
360°

mZivs, eEKjui 1Tdj = xTur

360°
D™iniY 2] GKIU etEi e mia 8 tm.ig. Ges GKiU eEPic tKb™ 56° Drch Kitj, eEPvtci “N™ Ges
eEKjvi t91Tdj bYq Ki |
mgiab : gtb Kil, etEi evma r=8 fmig., eEPitci "N s Ges eEPic @iv tKb™ Drch KW
0 =560°|
Tro :3-1416><8><56

Aigiv Rub, s = tmig. = 7-82 tm.ig. (ciq)

180° 180
Ges eEistki 19Tdj = 327”#
56

= 2> «3.1416x82 eM m.ig.
350

= 62-55 eM tm.ig. (cva)|
D™ iniY 3| GKIU etEi e'm I crivai cv_K™ 90 tm.ig. nij, etEi e'mibYq Ki|
mgvaib : gtb Kii, etEi e'ma r
. efEi e'm = 2r Ges clila = 2nr

ckibmitl, 2rr —2r =90
9 45
2(n 1) 3-1416-1

IbiYq etEi eimia 21-0dmr tm.ig. (ciq)|

D niY 4] GKiU eEvKvi gviVi e ym 124igUri| gtVi migibv tNEL 6 igUi Plov GKIU iv v AuQ|
1 vi 1YTdj 1bYq Ki|

mgvaib : gtb Kii, eEVKvi guiVi evmva r Ges v ymn eEvKvi gVi emia R |

el, 2r(r —1)=90 el, r= =21.01 (o)
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r :% IgUvi = 62 igWi Ges R = (62 +6) iglvi = 68 IgUii l\

eEiKvi gitvi tTdj = nr?

Ges 1V imn eEvKyi guiVi 11Tdj = nR?

Wi 1Tdj = ivimn gdVi 1Tdj — guVi tTd]j
(rR* —mr?)= w(R* -r?)

= 3.1416{(68)° — (62)°} eMigUii
= 3-1416(4624 —3844) eMigWi
3-1416x 780 eMigUi

2450-44 eMigii (cq)

ibtYq iv Vi tTdj 2450-44 eMigWi (cig)]

KIR : GKiU efEi criva 440 igUi| H eE ASijiLZ eMiqIiTi evdii N ibYq Ki |

D niY 5] GKiU etEi eimia 12 tm.ig. Ges eEPiici N 14 tm.g.| eEPiciU tKbh™ th tKiY Drcb
Kii ZvibYq Ki |
mgyaib : gth Kil, etEl emia r =12 tmig., eEPdci "N s =14 fmig. Ges tKb™ Drch tKitYi ciigl o |

Agiv Rib, S =ﬁ
180°

el, mre =180° xS

180° x S _ 180° x14
T 3-1416x12

IbtYq tKvY 66-85° (ciq)]

D wniY 6] GKiU PiKvi e'vm 4-5 igUvi | PiKulU 360 igWvi ¢ AiZpug KitZ KZ evi Nite ?

mgvawb : 17 Iqv AiQ, PvKvi €vm 4-5 igUvi

el 0= =66-85° (cig)

. PWwUT e'vmva r :% igUvi Ges ciiia = 2zr

gtb Kii, PiKuU 360 gt c_ AiZpug KitZ n evi Nife]
ckibmii, nx2nr =360

ey, n-360__ 360x2 .o (cig)
onr  2x3-1416x4-5

. PiKwU cvq 18 evi Nite]
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D wiY 7] 211 wgWi 20 tmug. thiZ “BiU PvKv h_yig 32 Ges 48 evi Nifjv] PKv “Bili
e'miai ASH ibYq Ki|

mgvavb : 211 1igWi 20 tm.g. = 21120 tm.ig.

gtb Kui, PKv “BilUi e€wma h_yutg R I r; thLtb R>.

. PiKv "Bl criia h_yutg 2rR | 2nr Ges e'vmviai ASi (R-r)

ckibmiti, 32 x 2rR= 21120

n_ 21120 21120
32x2n  32x2x3-1416

Ges 48x2mr =21120

21120 21120
48x2m  48x2x3-1416

. R—r=(105-04-70-03) fmJg. = 35-01 fm.1g. = -35 fm.ig. (ciq)

=105-04 (cq)

el r

=70-03 (cq)

- PiKv "BiUi e'vmvtai AST -35 igUii (cig)|
D niY 8] GKiU etEi eimia 14 tm.ig.| GKWU etMi t9Tdj D= etEi 191Tdiji mgib] eMtTi
N ibYq Ki|
mgvaib : gib Kii, etEi emia r =14 tmig. Ges eMifTi “N" a
. etfi 1Tdj nr? Ges eMiq[TWi 1Tdj = a2
ckibmii, a® =mwr?
e, a=+/mr=+/3-1416x14 = 24-81 (ciq)
IbtYq "N 24-81 tm.ig. (cg)|
D wniY 9] wPiT ABCD GKiU eMiqIT hvi ciZewdii N 22 wgUrii Ges AED 19TV GKiU AaeE]|
mady 1 Ti 197Tdj 1bYq Ki |
mgvab : gtb Kii, ABCD eM{f[Ti ciZ evii “N* a E

. Wi 197Tdj = a? ey

. ‘ 22
Avevi, AED GKiU Araek

AaetEi emia r =2—22 igWi = 11 wgWi

B C
mZiis, AED Aaeii tTdj = %nrz

ABCD eMiTiTi t91Tdj + AED AaeiEi t91d]

(az +1nr2j
2

mady Ziji 197dj
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= {(22)? +%><3-1416><(11)2 eMiglii = 674-07 eMigUii (cig)
ibtYq t91Tdj 674-07 eMigUii (cg)|

D niY 10] PtT ABCD GKiU AigZtqIT hvi N" I ¢ h_yutg 12 wgUri 1 10 igUii Ges DAE
GKIU eEisk| eEisk DE Gi ““N" Ges madY t91{Ti t191Tdj 1bYq Ki|

movaib : eEustki e r = AD =12 igUi Ges tKb™ Drcb tKiY 6 =30°

E
-, eEPic DE Gi N = 9
180° 30
A —H D
. ] . 12
= 3:1416x12x30 IgWi = 6-28 Iglii (cig)
180 -+ +10
ADE eEwstki 1Tdj = O =ﬂx3-1416x(12)2 eMigUri B H c
360° 360

= 37-7 eMigWi (cig)
AqZiqIT ABCD Gi ““N" 12 igWi Ges ¢~ 10 igUii |
. AQZITTWI 19TdJ = N x ¢ = 12x10 iglvi = 120 eMigUri
. madY t97{Ti t9Tdj = (37-7+120) eMigWii = 157-7 eMigUri
ibtYq t1Tdj 157-7 eMigUi (cig)]

KiR @ P{T Mip iPiyZ 19T TWi 191TdJ 1bYq Ki

15 eifs.

Abkijhbr 16-3
1] GKW eEPic tKb™ 30° tKiY Drch Kti| etki e'im 126 m.g. ntj Pici “N ibYq Ki|

2| ciZigibil 66 igUi tetM 1% igibiU GKiU tNvov tKvtbv gV NfT GEjv] H gVi eimibYq Ki |

3] GKW eEstki t1Tdj 77 eMigUii Ges etEi emia 21 wgUi | eEPvcil tKb™ th tKiY Dreb
Kti, ZvibYq Ki|

4] GKiU etEi emia 14 tmig. Ges eEPic tKb™ 76° tKiY Drcb Kti| eEwtki 1Tdj ibYq
Ki|



MYZ 271

5] GKiU eEikvi giviK INtT GKU iV v AdQ] iv wUi FZtii criva AicTlv eBtii ciila 44
iguri ferk | iv wUi PlovibYq Ki|

6] GKIU eEiKvi citKi eim 26 igUii | ciKiUIK tedb Kii eBii 2 igWi ck™ GKiU c_ AiQ|
c_i t9Tdj bYq Ki|

7] GKwU Mwoi migibi PvKvi e'vm 28 tm.ig. Ges icQibi PvKvi evym 35 fmug.] 88 iglii ¢
thiZ migtbi PiKvicQibi PWKv Atcqlv KZ cYmsL'K evi telk Nite ?

8] GKU efEi ciita 220 igWi | H etE ASijiLZ eMtT{Ti evdi "N 1bYq Ki |

9] GKW efEi criva GKIU mgevd iTFRi ciimgvi mgib] G~ i 197Tdiji AbciZ ibYq Ki |

10| btPi wPETi Z_" Abhvox Mip wPryZ 191, 1jvi tTdj woYq Ki :

10 @3,
\ 12 &.f.
8 crfa.
10efm 40

12 @.f.

6-5 AigZiKvi Nbe

1Zb tRvov mgvSivj AvgZiKvi mgZj ev co Bviv Aiex Nbe 1K AigZKii Nbe  efj |

gtb Kii, ABCDEFGH GKiU AiqZKvi Nbe | Gi “"N" AB=a,c BC=b,DPZi AH =c
(1) KY 1bYq : ABCDEFGH AigZKvi Nbe 1KY AF

AABC -G BC 1 AB Ges AC AIZF3| "
.. AC?=AB?+BC?=a’+b? @ II

Avevi, AACF G FC L AC Ges AF AIZTR|

.. AF?=AC®+CF?=a’+b’+¢? p -

- AF =+aZ+b?+c? E F

- AigZiKii Nbe Wi KY = a2 +b? + ¢ o .

(2) mgM Ztyi t911dj wbYq :

AqZKii Nbe Wi 61U Zj S 5O
p G

thLvth, lecixZ Zj . tjv ci” i mgwb]
AqZiKvi Nb Wi mgM Ztji t91Tdj
= 2(ABCD Ziji tq1dj + ABGH Ziji t911dj + BCFG Ziji tq1d]j)
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2(AB x AD + AB x AH + BC x BG)

2(ab +ac + bc)

2(ab + bc + ca)

“N'x ¢ x D'PZ

= abc

(3) AigZiKvi Nbe 1 Aigzb

D wniY 1] AgZKvi Noe i "N, ¢ 1 D'PZv h_yjuig, 25 tm.ig., 20 tmig. Ges 15 tm.ig.| Gi
mgM Ztji t1Tdj, AigZb Ges KiYi "N 1bYq Ki |

mgvab : gib Kii, AigZiKii Nbe i "N" a=25 tmig., ¢ b=20 tmig. Ges D'PZy ¢ =15
tmag. |

. AgZvKii Nbe Wi mgM Ztji 191Td]

2(ab +bc +ca)

2(25% 20+ 20x15+15x 25) eM tm.ig.
2350 eM tm.ig.

AigZb = abc
= 25x20x15 Nb tm.ig.
= 7500 Nb fm.ig.
Ges KiYi "N° = va? +b® +¢?

= J(25)2 + (20 + (15 tm.g.

= 625+ 400+ 225 tm.ig.

= V1250 1m.ig.
= 35-353 tm.ig. (cvq)
ibtYq mgM Ziji 17Tdj 2350 eM tmag., AigZb 2500 Nb tm.ig. Ges KiYi N 35-353 tm.ig. (ciq) |
KiR : tZigvi MIYZ eBiqi "N, ¢ 1 D'PZy tgic Gi Aigzb,
mgM Zij i 1Tdj Ges KiYi "N 1bYq Ki
6-6 NYK:
AigZKvi Nbe 17N, ¢ 1 D'PZi mgib nij ZviK NbK ejv nqg|

gth Kii, ABCDEFGH GKiU NbK| ) A.‘
Gi "N'=c =DPZi= a GKK ﬁ !- )

(1) NYKUT KiYi N = va? +b%+c? = /3a® = 3a e ’
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(2) NYiKi mgM Ztj i 19Tdj

2(@-a+a-a+a-a)
= 2(a’+a*+a%) = 6a°

(3) NYKIUi AigZb = a-a-a = a°

D wniY 2| GKU NYtKi madY ctoi t91Tdj 96 eMigWi| Gi KiYi "N 1bYq Ki |

mgvavb : gib Kii, NYKIUT avi a

. Gi madY ctoi 1Tdj = 6a® Ges KiYi N = 4/3a

ckibmiti, 6a®=96 el, a®=16 .. a=4

- NYKWi KiYi N = y/3a = 3xa = 6-928 iglii (ciq)

IbiYq KiYi "N 6-928 igWi (cig)|

KiR : 1ZbiU aiZe NYiKi avi h_yutg 3 fm.ig., 4 tmag. 1 5 tmag.] NYK iZbiUiK Mijiq GKiU
bzZb NYK “Zii Kiv ntjv] bZb NYiKi medy cioi 191Tdj I KiYi "N wbYq Ki |

6-7 tejb:

tKtby A]qui‘ﬂﬂi thiKvtbr etk AYl ati AigZifTUIK H eddii Pz K tNvivij th Nbe 1 mid
ng, ZitK mgeERigK tejb ev imijEvi ejv ng| mgeEfigK tejibi “B ciSiK eEKii Zj, epZjiK
epcd ejing Ges mgM ZjiK coZj ejv ng| AgZiiTi AtYTi mgvSivj NYiggib evdiUiK tejibi
mRK el Drev K fily efj |

N | SR8888S
e ——>
T —1—>
o

| b

gt Kii, PT K GKIU mgeEfigK tejb| hii figi emia r Ges D’PZi h
(1) figi t9Tdj = nr?

(2) epcioi 19Tdj / @ e 27
= figi criva x D"PZy - e
= 2nrh \

(3) malYZiji tTdj ev mgMZiji t91d] o =

ey, cOZtji t911djJ = (ar? + 2nrh+mr?) = 2ar(r +h)
(4) Aigzb = figi 191T1dj x D'PZy
= nr’h
dgv-35, MiYZ-9g-10g
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D iniY 3] GKiU mgeEfigK tejtbi D'PZyv 10 tm.ig. Ges Figi e'mia 7 tm.ig. ntj, Gi AigZb Ges
madyY ctoi tTdj ibYq Ki|
mgvaib : gtb Kii, mgeEfigK tejibi D’'PZy h =10 tm.g. Ges figi emia r
o Gi AigZb = mr*h = 3-1416x7°x10
= 1539-38 Nb fm.ig. (ciq)
Ges mgMctoi 191Tdj = 2nr(r +h)
= 2x3-1416x7(7 +10) eMigi (cq)
= 747-7 eMigli (cig)
KIR : GKiU AigZiKvi KMtRT ciZy giotq GKiU mgeEfigK imij Evi “Zii
Ki| Gi coziji tTdj Ges Aigzb ibYq Ki|

D wniY 4] XKbwmn GKIU et - i ewBiii gic h_yutg 10 tmig., 9 tmig. 1 7 tmig. Ges rFZtii
mgM ev-1U t1TdJ 262 eM tmig.| Gi t™ lqiji ciZ mgib nij, evt- i featbYq Ki
mgvab : gib Kui, e - i tea x

XiKbvmn et - 1 eBfi1 gic h_vuig 10 tm.ig., 9 tmig. 1 7 fm.ig.

coed-ifZiti gie h uig a=(@0-2x), b=(9-2x) I c=(7-2x) tm.ig.
-.erf- i vFZtii mgM Ztji 19Tdj = 2(ab+b+ca)

ckibmiti, 2(ab+b+ca) = 262

el, (L0—2x)(9—2x)+(9—2x)(7—2x)+ (7 —2x)(10-2x) =131

eV, 90—38x +4x* + 63— 32x +4x% + 70— 34x+ 4x* -131=0

eV, 12x% —104x +92 =0

eV, 3x? —26x+23=0

ey, 3x* —3x—23x+23=0

e, 3x(x-1)-23(x-1) =0

el, (x-1)@Bx-23)=0

e, x-1=0 A el3x-23=0

el, x=1A_ey, x :?: 7-67 (cig)
IKS eif-i fea Gi "N evc ev D"PZii mgib A_ev eo niZ citi byl

wox=1
IbtYq evf- 1 tea 1 tm.ig. |
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D niY 5] tKithy NYIKi cO6Ztji KiYi N 8y2 tm.ig. nij Gi KiYi “N' 1 AigZb ibYq Ki|
mgvavb : gtb Kui, NYiKi avi a
. NYKWi cozZtji KiYi N = J2a
KiYi “N' = /3a
Ges AigZb = a°
ckibmii, v2a=8J2 .. a=38
- NYKUi KiYi N = 4/3x8 tmig. = 13-856 tm.ig. (ciq)
Ges AigZb = 8 Nb tmig. = 512Nb tm.ig. |
IbiYq KiYi "N 13-856 fm.ig. (cig) Ges AigZb 512 Nb fm.ig. |
D niY 6] tKitby AigZi9TiTi N 12 tmag. Ges ¢ 5 tm.ig.] GiK enEi evdi PZi K tNiivij th
Nbe™ Drcb nq Zii c6ztji tTdj Ges AigZb ibYq Ki|
mgiaib : 1~ 1qy AdQ GKIU AgZtiTi ““N* 12 tmig. Ges ¢ 5 tm.ig.|] GiK enEi eiii PZitK
tNvivij GKiU mgeEfigK tejb AKiZi Nbe Drch nte, hvi D'PZy h =12 tm.ig. Ges figi evmia
r=>5 fmig.|
. Drch NYiKi coztji tTdj = 2rr(r +h)
= 2x3-1416x5(5+12) eM fm.ig.
= 534.071 eM tm.ig. (ciq)
Ges AigZb = nr*h
= 3-1416x5%x12Nb m.ig.
= 942-48 Nb tm.ig. (cvq)
ibtYq c6Ziji tTdj 534-071 eM tm.ig. (cig) Ges AigZb 942-48 Nb tm.ig. (cig)|

Abkxjbx 16-4

1]  GKwW migvSiiiKi “BiU mibinZ evii “"N* h_yutg 7 tmig., 5 tmig. nij, Gi ciimgi AtaK
KZ?
(K) 12 (L) 20 (M) 24 (N) 28

2]  GKiU mgevd iTFtRi evdi “N' 6 tmag. nij, Gi tTdj KZ eM tm.ig. ?
(K) 343 (L) 443 (M) 6+/3 (N) 943

3] GKiU UnciRgiigi D"PZv 8 tm.ig. Ges mgvSivj evd@iqi "N h_yuig 9 tmag. 1 7 tmg. nij,
Gi tTdj KZ eM tm.g. ?
(K) 24 (L) 64 (M) 96 (N) 504
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4

MiYZ

i1 Z_" tjv 3T Ki :

(i) 4 tm.ig. eMKvi cv_fii ciimigy 16 tm.ig. |

(i) 3 tmig. emitai eBlKii cizZi tTdj 3t eM tmag. |

(i) 5 tm.g. D'PZy Ges 2 tm.ig. e'mitai tejb AKIZi e i AigZb 20r Nb tm.g. |

Dctii Zt "1 fRiETZ ibtPi tKibiU mivK 2

(K) i 1 ii L) i iii M) i 1 i (N) i, i 1 i

PETi Z_" Abmiti 1biPi ck_tjvi DEi vl :

51
6]
7]

8l

9

10]

11]

12]

13
14|

10

ABCD AigZiTiTi KiYi "N'KZ ?

(K) 13 (L) 14 M) 14-4 (cig)  (N) 15

ADF eEustki t91Tdj KZ ?

(K) 16 (L) 32 (M) 64 (N) 128
AGB AaetEi ciita KZ ?

(K) 18 (L) 18-85 (cig) (M) 37-7 (ciq)  (N) 96

GKiIU AigzvKvi Nbe i "N, ¢ I D'PZy h_yputg 16 wgUii, 12 igWi I 4.5 wgWi| Gi
cozZiji tTdj, KiYi N 1 AigZb ibYq Ki |

GKiU AigZyKivi Nbe i "N, ¢ | D'PZvi AbciZ 21:16:12 Ges KiYi "N 87 tm.ig.
nt§, Nb e Wi Ztji t9Tdj bYq Ki|

GKiU AigZvKvi Nbe™ 48 eMigUi Figi Dci ~Eiqgib| Gi D'PZv 3 igUri Ges KY 13 igWii |
AigZKivi Nbe i "N 1 ¢ ibYq Ki|

GKiU AigZvKvi KviVi et -1 eBfil gic h_yuig 8 tmig., 6 tmig., 1 4 tmig.] Gi wFZtii
madyY cioi tTdj 88 eM tm.ig.] ev-wi KitVi ci‘Z ibYq Ki

GKiU 1~ Ity ""N* 25 g, D"PZv 6 iglii Ges ci‘Z 30 fm.g.| GKiU BiUi "N 10
tmig., ¢ 5 tmag. Ges D'PZv 3 tm.g.| 1~ Iqujl BU v iq “Zii KitZ ciqiRbig BiUi msL'y
bYq Ki|

GKIU NYK AiKiZe™ 1 coztji t1Tdj 2400 eM tmig. ntj, Gi KiYi “N"ibYq Ki|

12 tmag. D'PZueikd GKiU tejibi Figi emia 5 tm.ig.| Gi cozZtji tTdj 1 Aigzb ibYq
Ki|



16]

17]

18]

19]

20]
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GKIU tejibi epziji tTdJ 100 eM tm.ig. Ges AigZb 150 Nb tm.ig.| tejibi D’PZy Ges

figi e'vmia 1bYq Ki|

GKiU mgeEfigk mijEvtii epztji t9Tdj 4400 eM fmig.] Gi D’PZv 30 tmug. nij,

mgMZj 1bYq K1}

GKW tjvvi cvBici rFZtii 1 eBtii e'm h_yutg 12 tmig. I 14 tm.ag. Ges ciBici D'PZy

5ugUri | 1 Nb tmag. tjwvi IRb 7-2 Mig nij, cBici tjinvi IRbibYq Ki |

GKIU AigZiKvi 191£Ti N 12 wgUii Ges ¢ 5 igWi| AigZikvi tTIULK criteidZ Kii

GKIU eEvKvi 191T AQ thLvtb AigZKvi t91T @viv AbwaKZ Astk Nim jiMvtbr nijv]

(K) Dctii Zt_ i rRiEZ msiIR eYbwmn iPT AK|

(L) eBvKvi 19T emibYq Ki |

(M) ciZ eMigWvi Nvm JwMviZ 50 UKv LiP nij, tgw LiP ibYq Ki |

AABC 1 ABCD GKB fig BC Gi Dci Ges GKB mgiSivj hMj BC 1 AD Gi gia’

Ael Z|

K. Dctii eYbr Abmiti iPTiU AK|

L. cg Ki th, A 19T ABC = A 19T BCD.

M. A t9{T ABC Gi mgib t91Tdj rerlkd GKiU migiSiiK AK hvi GKIU tKiY GKiU ibi™ 6
tKitYi mgib] (A%tbi Py 1 ieeiY Aiek'K)|

GKiU migv31iK 19T ABCD Ges GKiU AiqZt 1T BCEF Dfiqi fig BC.

K. GKB D'PZyietePhi Kti mgidiiK 19T 1 AigZiTli PT AK|

L. "Ll th, ABCD t9[TWi crimgy BCEF t91TWi crimigv Atc Ty enki|

M. AZiTTUi N I ¢t 1 AbciZ 5:3 Ges tTTIUT crimigy 48 igUii ntj, migiSiiK
1TV tTdj 1bYq Ki |



mi "k Aa'iq
ciimsLvb

ieAib 1 chii Dbqgtbi AMhTvg Z_" DedtEi Aevibi dij ci_ex ciiYZ nigiQ ekMitg] Z_° |
DctEi ~*Z mAvjb 1 e vtii Rb" mee niqiQ wekgibi| ZvB Dbatbi aviv Ae'nZ ivLi I vekvgib
AskMnY I Aewb ivLiZ ntj Z_" 1 DeiE matU mg'K Aib ARb G “fii kv x™i Rb™ Aciinih]
cimibaKFite Ik xi Ao ARtbi Pun™v tgUitbvi J191° 10 tkiY t_tK Z_" I DciEl Arjipbi Kiv
ntqiQ Ges aitc avtc tkiYiFiEK 1ielge i iebim Kiv niqiQ] GiB avivewnKZigq G tkiYiZ ik qlv_xiv
HgthuRZ MYmsL'y, MYmsL'v e0FR, AIRF tiLy, tKn~q ceYZy crigitc msifiR cxiZiZ Mo, ga'K |
CPiK BZ'w™ matU Ribte I 1kLte]

Aa'vg Tkl vkqlv_xiv-

gthwRZ MYmsL'v, MYmsL'y e0FR 1 AIRF tiLv ey KiiZ ciite]

MYmsLv e0FR 1 AIRT tilvi minvth” DoiE e\ KitZ ciite]
tKn™q ceYZii crigic cxiZ L'V KiiZ ciiie]

tKn™q ceYZy crigitc msifiB cxiZi ciqiRbigZy L'y KiiZ ciiie]
msiqI3 cxiZi mnith” Mo, ga'K 1 cPiKibYq KifZ ciite]

MYmsL'v e0FR I AIRF tily tJLIPITH €Ly KitZ ciite]

YV V.V V V V

DcitEi Dc icb @ Avgiv Rub _YeiPK bg Ggb msL'mPK Z_“verj crimsL'vtbi DciE| AbmUibvash
Dok crimsLvibi KiPigvj| G, ijv Aieb™ fite 1K Ges Aieb™ DciE t K mivmi ciguRbig
mxit§ DcbiZ nlgr hig bv] cigRb ng Doik, tjvi 1eb™ 1 misyF3 Kiv] Avi DciEmgini
miYF3 Kiv ntjv Dokl Dc vch| AuMi tkiYiZ Augiv Doiemgn Kifite miilYF=3 Kii web™
KitZ nq ZvikiLiQ] Aigiv Rub tKitby Dot milyF3 KiiZ ntj c_tg Zvi ciimi baviY KitZ
ng| Gici tkiY eeab I tkiy msL'v wbaviY Kfi Uwj WPy e’envi Kii MYmsL'v ibiekY miiY “Zii
Kiv nq] GLib eSvi mieat_ wbiPi D wnitYi gvatg MYmsL'v ibiekb minY “Zii Kivi cxiZi
chivjwPby Kiv nijv]

D niY 1] tKitby GK kiZ tgimig kighstji Ribaui gvimi 31 v ibi Zvegilv (tmjimqm) ibiP ™ 1qv
ntjv] Zicgilvi MYmsL'vibtekb minY “Zii Ki|

14°,14°, 14°, 13°, 12°, 13°, 10°, 10°, 11°, 12°, 11°, 10°, 9°, 8°, 9°,

11°,10°, 10°, 8°, 9°, 7°, 6°, 6°, 6°, 6°, 7°, 8°, 9°, 9°, 8°, 7°|
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mgvawb : GLitb ZvcgTvibi™ kK DevtEd metPiq tQW msL'v 6 Ges eo msL'y 14|
mZivs DcvtEd ciimi = (14 - 6) + 1 =9
GLb tkiY e’eaib hi™ 3 thlqv nq Zte tkiY msL'v nie % el 3|

tkiY e’eawb 3 ibiq 1Zb tkiYtZ DcvEmgn ieb’im Kitj MYmsL'v (NUb msL'vl ejv nq) wbiekb mvinY

nie ibgiic :

Zicgily (tmpimavm) U Py MYmsL'v ev NUb msL'v
6° — 8° i Wl 11
9° —11° JHE LA 11 13
12° — 14° A 7
g 31]

KiR : tZigt ™1 TkiYiZ Aa'vgbiZ mKj 1kv d™ 1 “BiU “§ MVb Ki] i m™mt i
IR{bi (TKIR1Z) MYmsL'v ibiekY mvinY “Zii Ki |

pgthwRZ MYmsL'v (Cumulative Frequency) :
D wniY 1 Gi tkiY 3 e'eab ati tkiYmsL'v sbaviY Kii MYmsL'v ibiekY mvitY “Zii Kiv nigiQ]

DiILZ Detki tkiY msL'v 3] c_g tkiYi migv ntjv 6° — 8°] GB tkiYi ibgmigy 6° Ges D"Pmigy
8° tm.] GB tkiYT MYmsL'v 11]

9Zxq tkiYi MYmsL'v 13] GLb c_g tkiYi MYmsL'v 11 Gi mi_ wdZxq tkiYi MYmsL'v 13 thiM Kti
CB 24| GB 24 nie WzZiq tkiYi pgthuRZ MYmsL'v] Avi c_g tkiY v iq Ti* nlqq GB tkiYi
MgthwRZ MYmsL'v nie 11| Averi w0Zxq tkiYl pgihwRZ MYmsL'v 24 Gi mii_ ZZxq tkiYi MYmsL'v
thiM Kitj 24 + 7 = 31, hv Z2xq tkiYi pgthwRZ MYmsL'v] GBFite jugthwRZ MYmsL'v mvinY “Zii
Kivnq| Dctii AdjwPhii toifliZ D niY 1 Gi Zicgvlvi pugthwRZ MYmsL'v mvinY bgifc :

Zicgily tmpUigUtT MYmsL'y HgthuRZ MYmsL'v
6° — 8° 11 11
9° — 11° 13 (11+13)=24
12° — 14° 7 (24+7)=31

D wniY 2] bfP 40 Rb 1k lv_xi ewlK cixqlvq BstiiRiZ ci® bai t~ 1qu nijv] ci? batii pgihuRZ
MYmsL'v mviY “Zin Ki |

70, 40, 35, 60, 55, 58, 45, 60, 65, 80, 70, 46, 50, 60, 65, 70, 58, 60, 48, 70, 36, 85,
60, 50, 46, 65, 55, 61, 72, 85, 90, 68, 65, 50, 40, 56, 60, 65, 46, 76|
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mgvab : DoEd cila = (mier’P gib — merbggib) + 1

= (90 - 35) + 1
=55+ 1
= 56

tkiY e"eawb hi™ 5 aiv ng, Zte tkiY msL'v = %

=11.2ev12

mZivs tkiY e'eab 5 ati ugthwRZ MYmsL'v miiiY nie ibgifc :

ci bai MYmsL'v HgihmRZ ci bai MYmsL'v HgthuRZ

MYmsL'v MYmsL'v
35-39 2 2 70-74 4 4+31=35
40 — 44 2 2+2=4 75 — 79 1 1+35=236
45 — 49 5 5+4=9 80 -84 1 1+36=237
50 — 54 3 3+9=12 85 — 89 2 2+37=39
55 - 59 5 5412 =17 | 90-94 1 1+39=40
60 — 64 8 8+17=25 | 9599 0 0+40=40
65 — 69 6 6+25=31

PjK : Aigiv Rub msLimPK Z_"mgn crimsLvtbi DciE| DevtE e'eliZ msL'imgn nijv PJK| thgb,
D iY 1 G Zicgilv b kK msL'v_1jv PjK| Z wbilc D niY 2 G i} bri 1jyv e'eliZ DedEi
PIK]

ieiQb 1 Aiei"Qb P§K : crimsL'vib e’eliZ P§K "B cKitii nq| thgb veiQb P§K I AierQb PjK]| th
PJIKi gib TagiT cYmsL'v ng Zvier'Qb PJK, thgb D niY 2 G e'eliZ o bai| Z wbijc RbmsL'y
ibi KK DcitE cYmsL'v e'eliZ nq| ZiB RbmsLvgjK DetEd PjK n"Q ieQb PJK| Avi thmKj
PJIKi gib thiKithv ev e msL'v niZ citi, tm mKj PjK Aier"Qb PJK| thgh D wniY 1-G e'eliZ
Zicgilv bt KK DevtE thiKutov ev e msL'v niZ citi| G Qiov eqm, D'PZy, IRb BZ'w™ msiko DcitE
thiKithv ev e msL'v e'envi Kiv hig] 2B G, jvi Rb" e'eliZ PJK ni"Q Aiei"Qb PJK| Auer'Qb
PJiKi "BiU gvtbi ga'eZx thikKvtbv msL'vl H PjiKi gwb niZ citi| AtbK mgq tkiY e’eaib Aiei"Qb
Kivi ciqRb ng| tkiY e’eaib ArerQb Kivi Rb™ tKuthv tkiY1 D"Pmxgv Ges cieZx tkiY bgmigyi
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ga'ler” wbig tmB tkiYi cKZ D'Pmigv Ges cieZx tkiYT cKZ ibgmigy ibaviY Kiv ng| thgb, D wniY
1 G c_g tkiYi cKZ D"Pmigv I wbgmigv h_vputg 8-5° 1 5-5° Ges 18Zxq tkiYi D"Pmigv I tbgmigy
11-5° 1 8-5° BZ'w™ |

KIR : tZvgvi™ i tkaYi vk v ™1 wbiq Abaql 40 Ribi ~j MVb Ki] “1ji m™mt™i IRb/D"PZy
ibtq " MYmsL'vibfekY I pgthwRZ MYmsL'v mvinY “Zii Ki |

DedEi tFLPT : Aigiv 1710iIQ th, AbmUibraxb msMniZ DeiE crimsL'ibi KiPigvg | G, 1jv MYmsL'
ibtekY milYF3 ev pugthwRZ miiYF3 Kiv nij Gt i maiU mg'K aviYv Kiv 1 mxi$ thlgr mnR
ng] GB miiiyf3 DciEmgn hi™ tjLiPiTi gia'tg Dc ich Kiv ng, Zte Zv eSii Rb™ thgb Avil
mnR nq 1Zgib IPEWKIK ng| G Rb”™ crimsLvtbi DciEmgn minYF2 Kiv 1 tjLIPiTi gia'tg Dc ich
elj cPijZ Ges e'icK e'eliZ cxiZ| 8g tkiY chd verfb cKvi tjLIPITi gia” tiLuPT 1 AgZijL
matU e wiZ AvtjwPbr Kiv niqiQ Ges G, tjv IKfite AIKiZ ng Zv - Litby niqiQ] GLitb Kxrfite
MYmsL'v wbtekY 1 pgthwRZ MYmsL'v mvinY t_tK MYmsL'v eGFR, ciBIPT I AIRT tilv AiKv ng Zv
ibiq AvjwPby Kiv nie]

MYmsL'v eGFR ( Frequency Polygon) : 8g tkiYtZ AigivierQb DeviEi AigZijL Ay ikiLiQ|
GLitb Kifite c_tg Aier"Qb DcrtEi AigZijL GiK Zvi MYmsL'y eGFR AiKv ng, Zv D witYi gia'tg
Dc vcb Kiv nijv|

D wniY 3] tKwb dji 10g tkiYi 60 Rb wkqv_xi IRibi (KKijuMig) MYmsL'v ibtekY nijvibgiic :

IRb (TKIR) 46 —50 | 51-55 | 56— 60 | 61 —65 | 66 — 70
MYmsL'y 5 10 20 15 10
(KTv_xt™ 1 msLv)

(K) MYmsL'vibtekiYi AgZijL AK]

(L) AigZijiLi MYmsLv e0FR AIK]

mgvaib : ¢ E miiiYiZ DevtEi tkiY e'eaib 1ei"Qb| tkiY e"eaib Ave’Qb Kiv ntj ¢ E mvinY nte :

tkiY e’eab IRb (TKIR) Aier"Qb tkiYmigy tkiy ga’ie>” MYmsL'y
46 — 50 455 — 505 48 5
51 — 55 50-5 — 55-5 53 10
56 — 60 55-5 - 60-5 58 20
61 — 65 60-5 — 655 63 15
66 — 70 655 — 705 68 10

dgv-36, MiYZ-9g-10g
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(K) QK KwWiRi ciz NitK GK GKK ati x-Af elei Y
fkiymgy Ges y-Afl elvei MYmsL'v wbig AgZijL AwKv

nigiQ] x-AY eiei tkiymgy 455 f iK Avio nigiQ] =
gjier” T 1K 455 chS ceezx Ni 1jv AiQ eSviZ fi0v Py "
e’envi Kiv nigiQ] g X

(6] 455 50.5 555 60.5 65.5 70.5

(L) AgZtjL niZ MYmsL'v e0FR AKvi Rb™ o3 AigZijiLi AgzZmgini figi mgiSivj tecinZ
el ga'le"mgn wbaviY Kiv nigiQ] iPryZ ga'ie> mgn tiLisk @viv msh3 Kii MYmsL'v edFR AiKy
ntqiQ (cvtki IPET ™ Lutbv nigv)| MYmsL'y e0FR m i+~ Luthi
Rb" c_g I tkl AwgiZi ga'ie> ™1 msthiM tiListki ciS e g

tkiY e"eaib 1bt kK x-Affli mi_msh3 Kiv nigiQ] H
MYmsL'v eG0fR : AieiQb DovEi tkiY e'eaitbi iecixZ
MYmsL'v 1bi™ kK 1e>"mgniK chigpitg tilisk @viv h3 Kti
th 1§LIPT cvlgr hig, ZB nijv MYmsL'y eGFR|

25
20

10
05

45.5 50.5 555 60.5 655 70.5

D wniY 4] ibfPi MYmsL'vibtekY mviiY1 edfR A%b Ki|

tkiY e'eab | 10-20 | 20-30 | 30-40 | 40-50 |50-60 |60-70 | 70-80 | 80-90
ga'le 15 25 35 45 55 65 75 85
MYmsL'y 8 10 15 30 45 41 15 7

mgvawb : x-Aq eivei QK KIMIRi ciZ "B NiiK tkiY e'eatbi v
5 GKK ati Ges y-AT eivei QK KiMtR1 "B NitK MYmsLvi
5 GKK ati c E MYmsL'v ibiekiYi AigZijL AWKy nijy] ©
AgZijiLi AgZmgini figi lecixZ el gia” 1™ hv tkiYi =
ga’'le>” IPryZ Kii] GLb wPryZ ga'ies mgn fiLisk Gviv msh3
Kii] c_g tkiYi ci$ 1ie” 1 tkl tkiYi o8 e 0giK tkiY
e'eab 1bi kK x A1 mi_ msh3 Kii MYmsLv e(fR A¥b ©
Kit ntj| 0 1020 30 40 50 60 70 80 90

KR : tZvgvi™1 tkiYiZ Aa'gbiZ tkv_x™1 c_g migigk cixflvg evsjvg c3 bai ibig MYmsL'v
elfR AK|

D niY 5] 10g tkiYi 50 Rb ikYlv_xi 1eAwb 1ieliq ci® batii MYmsL'v ibtekY miiy > Iqy nijy|
C E DcitEi MYmsL'v eGFR AK (AigZtjL e'envi by Kti)|
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ci betii fkaY e'eab | 3140 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100
MYmsL' 6 8 10 12 5 7 2

mgvaib : GLitb ¢ E DciE 1erQb| GIfIfT tkiY e'eartbi ga'ie™ tei Kti mivmi MYmsL'y eGfR

AKy mieaRbK |
tkiY e’eab 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100
ga'ier 40+31 | 455 | 555 | 655 | 755 85-5 95-5
2
=35-5
MYmsL'v 6 8 10 12 5 7 2

x-AT eitei QK KiMiRi c1Z 2 NitK tkiY e'eartbi ga'le™i 10 T
GKK ati Ges y-AT eivei QK KiMiRi 1 NitK MYmsL'vi 1~

GKK ati ¢ E DcvtEd MYmsL'y eGFR AIKY ntjv]

25

10

la ]

o

05

Lo

N

(6] 30 40 50 60 70 80 90 100

KIR : 100 Rb KtjR QutTi D’PZvi MYmsL'vibtekY 1 K MYmsL'v e0FR AIK|

D"PZy (fm.1g.) | 141-150 | 151-160

161-170

171-180

181-190

MgthwRZ MYmsL'v 1JLIPT ev AIRF tiLv : tKvtbv DetEi tkiY web'imi ci tkiY e"eartbi D’Pmigy
x-AT eivei Ges tkiYi pgthwRZ MYmsL'v y Aql eivei —icb Kii pgthwRZ MYmsL'vi TjLIPT ey
AIRT fiLv cvlqv hig]
DYniY 6] tKvthy tkiYi 60 ikqlv_xi 50 batii mgigKx cixlig o batii MYmsL'y ibtekY mvinY nijv:

c/B batii tkiy
e'eab

1-10

11-20

21 -30

31-40

41 - 50

MYmsL"

8

12

15

18

GB MYmsL'v ibiekiYi AIRF tilv AK]
mgvaib : ¢ E DcrtEi MYmsL'vibtektYi pugthwRZ MYmsL'v miinY nijv

CB batii tkiy
e'eab

1-10

11-20

21-30

31-40

41 -50

MYmsL'v

12

15

18

7

MgthuRZ
MYmsL"y

8+

12=20

15+20=35

18 + 35 =153

7+53=60
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x-ATl eivei QK KiMRT "B NiiK tkiY e'eaithi D"Pmxgui N )

GKK Ges y-AT eirei QK KIM{RT GK NitK pgiwRz & » -
MYmsL'vi 5 GKK ati cE Derfi pgthiRZ MYmsL'i !
AIRT tiLv Ay ntjy] 3

KR : tKib GK cixflvg MiYIZ tZvgvt ™ i tkiYi 50 1 Z falv z‘: 4

baici® 1kv ™1 betii pgthwRZ MYmsLv mvinY “Zii Ki e

Ges AIRT tiLv AK] "(5) 0 O

tKn~q ceYzy : mBg I Adg tkiYiZ tkKn~q ceYzZy I Gi crigic mgtU AjiPby Kiv nigiQ] Aigiv
t710Q th, AbmUibvarb Aieb™ Dcvemgn gvtbi pgvbmiti mvRvtj, DciEmgn guSvguS tKitbr gitbi
KiQiKnQ ciAfZ nq| Averi Aieb™ Dcitemgn MYmsL'v ibtekY miiiYiZ Dcich Kiv ntj gvSiguS
GKiU tkiYiZ MYmsLvi cwh 1Ly hvq] A_wr, gvSigwS GKiU tkiYiZ MYmsL'v Le felk nq| e Z
DoiEmgini tKi~q giibi 1"tK clAFZ nlqii GB ceYZB ntjv tKn™q ceYZy] tKn g gvb GKiU
msL'v Ges GB msL'v DciEmgini ciZibiaZ Kti| GB msL'v @viv tKn g ceYZv ciigic Kiv ng|

miaviYZ tKin~q ceYZi crigic nijv: (1) MaYiZK Mo (2) ga’K (3) cPiK]

MaYiZK Mo : Avgiv Rub, DciEmgini gvtbi mgidtK hi~ Zvi msL™v @viv FiM Kiv ng, Zte DciEmgini
Mo gb cvlqy hig] Zte DciEmgini msL'v hi® Le feik ng Zintj G cxiZiZ Mo wbYq Kiv
mggmitcyl, tek Kivo 1 Fj nlqui maebr viK| G mKj 91T DciEmgn tkiY rebvimi gia'ig

mimYex Kt msiq[ cxiZtZ Mo wbYq Kivng|

D wniY 7] 1biP tKvtby GKiU tkaYi vk ™1 MiYIZ ci® betii MYmsL'v ibiekb mvinY 1~ Iqv nijy]

ci® bafii MaYiZK Mo ibYq Ki|

tkiY el 25-34 35-44 45-54 55—64 65-74 75-84

85-94

MYmsL™y 5 10 15 20 30 16

4

mgiavb : GLitb tkiY el 1~ lqv AvtQ teavq 1kv ™1 €¥13MZ bai KZ Zv Ribv hig bv] G 11T

ciZ'K tkiYi tkiY ga‘gib ibYq Kivi ciquRb nq|
tkiy Eafgib+tkiYi tbggib

2
hi™ tkiY ga'gib x(i =1.....,K) nq Zte ga'gib mserjZ miinY nie ibgiic :

tkiY ga'gwb =

tkiy el tkiy ga'gib (x;) | MymsLv (f;) | (f;X;)

25-34 29-5 S 147-5
35-44 395 10 3950
45 - 54 495 15 7425

55 - 64 595 20 1190-0




MYZ
65— 74 695 30 20850
75— 84 795 16 12720
85 94 89.5 4 358.0
gl 100 6190-00
ibEYg MVIZK Mo = L3 fix, == x 6190
n& 100
= 61.9

tkiYieb "mKZ DcitET MaYiZK Mo (msiB cxiZ)
tkiYieb'mKZ DcitE MaYiZK Mo ibYiqi Rb™ msif[R cxiZ ntjv mnR|
msifIR cxiZtZ Mo ibYiqi aicmgn N

bYq Kiv

1]  tkiYmgini ga'gib bYq Kiv
2]
3]
ga'gib N AvbgubK Mo
el
4]  ac 1ePiZiK maiko tkiYa MYmsL'v @viv Y Kiv
5]

ga‘gibmgn f_1K miealRbK tKib gibiK AvbgubK Mo (a) aiv
ciZ'K tkiYi ga'gib T_1K AvbgubK Mo ietqiM Kii ZviK tkiY €3 @viv M Kii aic 1ePiZ

1ePiZi Mo 1bYq Kiv Ges Gi mit_ AvbgubK Mo thw Kii KuweLZ Mo ibYq Kiv|

msifIR cxi1Z : G cxi1ZiZ DciEmgini MaYiZK Mo ibYiq e"etiZ mT nijy :

- > fu,

285

x=a+“"Lxh thLwb, x =ibtYq Mo, a = AlbgubK Mo, f. = i-Zg tkiYi MYmsL'y, u, f, =i

n

Zg tkiYi MYmsL'vavc 1ePiZ h = tkiy e
D wiY 8] tKuthv “te"i Drev ib verfb chiig th LiPmgn (kZ WKvg) ng Zv ibiPi miiYiZ 1~ Lvtbv

nigiQ] msiqIR cxiZiZ Mo LiP wbYq Ki |

Drci™b LiP (kZ UWKig) | 2-6 | 6-10 | 10-14 | 14-18 | 18-22 | 22-26 | 26-30 | 30-34
MYmsLv 1 9 21 47 52 36 19 3
mgvab : msifR cxiZtZ AbmZ afci AvijiK Mo ibYigi miiiY nie ibgiic :
) . ) aic iePiZ | MYmsL'vaic
tkay ewR gagl x; | MYmsL'v f, x—a | Pz fu,
up = H
2-6 4 1 -4 -4
610 8 9 -3 - 27
10-14 12 21 -2 — 42
14 - 18 16 a7 -1 - 47
18 — 22 20 «a 52 0 0
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22 — 26 24 36 1 36
26 — 30 28 19 2 38
30-34 32 3 3 9
oW 188 - 37
_ fu
Mo x=a+ &x h
n
=20+ 3714
188
=20--79
=19.21
. Drcvth AvbgubK Mo LiP 19 kZ UiKy|
,I"Z ¢ E DcitEi Mo tbYq
AtbK 1911T AbmUibvasb crimsL'vtbi PJKi msiL'K gib Xiy Xoyeeeenn. , X, lerfb KY/, i'Z/ i
Giiv cfueZ niZ citi| G mKj 91T DCuEi gb X,, Xy, X, Gi mid_ GEi KiiY/, i'Z/Fvi
W, Wy, , W lefePbr Kii MaYiZK Mo 1bYq KifZ nq|
hi™ n msL'K DeuEi gib Xy, Xy, , X, NV Ges GE T ,1'Z him wy, W,,....... , W, nq Zte
GiTi ,1'Z ¢ E MaYiZK Mo nte
n
D xw,
[VEE
W
i=1

D nviY 9] tKvitby rekie™ vjiqi KigKiU refiMi vZK majib fkiYiZ cdmi nvi 1 ok lv_xi msL'v
bfPT mimY{Z Dc veb Kiv nijv] D= iekie vjiqi H KqU refufMi ZK madib tkiYiZ cvimi Mo
nii 1bYq Ki |

iefviMi big MIYZ | ciimsLwb | BstiilR eisju cnYie™v | ivoreAb
ciki i 70 80 50 90 60 85
(kZKig)

ITv_x@ msL'y 80 120 100 225 135 300

mgiarb : GLvtb cvmi i | wkTvoa msLv £~ Dy AdQ| cmi nvtid Fui nfgv kv xa msL'v] hi™ cvimi
nitii PJK x GesikYlv_xi msL'vPjK w aivng, Zte _i‘Z ¢ E MiYiZK Mo ibYiqi mviiY nie ibgiic :

iefFviMI big X; W, X, W,
MYZ 70 80 5600
crimsL'b 80 120 9600
BstilR 50 100 5000
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eisju 90 225 20250
cuYie™y 60 135 8100
1oieAib 85 300 25500
tgw 960 74050
6
z XiW;
7W=i:16 :74050:77.14
W 0
i=2

cvmi Mo nvi 77-14

KR : tZigt™1 DciRjvi KigKiU —dji Gm.Gmam. cami nvi I 2™ i msL'v msMn Ki Ges
ciimi Mo nvi 1bYq Ki |

gaK

8g tkiIYIZ Avgiv ikiLiQ th, tKitbv ciimsL'tbi DciE tjv gvtbi pgibmiti mRitj thmKj DciE mgyb
“BftM fiM Kti tmB gibB nte DciE, tjvi ga'K| Avgiv Avil tRibiQ th, hi™ DctEi msL'v n ng

Ges n hi” 1etRo msL'v nq Zte ga'K nie N ;1 Zg ct™i gib] Avi n hi™ tRvo msL'v ng, Zte

ga’K nte 2 Zg | (2+1j Zg ¢ BT msiL'K gitbi Mo] GLitb Agiv mT e’envi by Kii Ges

e'envi Kii Kxfite ga'’K ibYq Kivng Zv D wifYi gva'tg Dc veb Kiv nijy]
D wniY 10] 1btPi 51 Rb ikqlv_xi D'PZi (tm.g.) MYmsL'vibtekb mvinY t~ Iqv ntjv] ga’K ibYq Ki|

D"PZy (fm.ig.) 150 155 160 165 170 175
MYmsLv 4 6 12 16 8 5

mgvavb : ga'K ibYigi MYmsL'v mvinY

D'PZy tm.ig.) 150 155 160 165 170 175
MYmsL'v 4 6 12 16 8 5
MgthuRZ 4 10 22 38 46 51
MYmsL'v

GLitb n =51 hviefRvo msL'v

s gaK= Sl+1 Zgctighb

=26 Zg ct’i gb, =165
1biYq ga’K 165 fm.ig. |
JT Kii : 231 1K 38 Zg ct™i gwb 165]
D wniY 11 : wbiPi 60 Rb ik qlv_xi MiYZ i} batii MYmsL'vibtekb mwiiY 1~ Iqvnijv] ga'K ibYq Ki :
ci3 bai 40 | 45| 50 |55 | 60 | 70 | 80 | 8 | 90 | 95 100
MYmsLv 2 4 4 3 7 10 | 16 | 6 4 3 1
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mgvab : ga’K ibYiqi pugthwRZ MYmsL'v mvinY nijv :

ci3 bai 40 |45 | 50 |55 | 60 | 70 | 80 | 85 | 90 | 95 100
MYmsL"y 2 4 4 3 7 10 | 16 | 6 4 3 1
pgthwRZ | 2 6 10 | 13| 20 | 30 | 46 | 52 | 56 | 59 60
MYmsL'v

GLitb, n =60 hv fRvo msL'v|

%Zg I ? +1 Zg ¢ "Bili gitbi mgio

s gaK = 5
~30Zg 1 31Zg ¢ "BWi gitbi mgid
2
_70+80_150 _75
2 2

. 1btYg ga’K 75]

KR : 1] tZvgvt™1 tkiYi 49 Rb kv _xi D'PZv (fm.g.) wbtg MYmsL'v miinY “Zii Ki Ges
tKib mT e’envi by Kti ga'K 1bYq Ki |
2| ctei mgm'v1_{K 9 Ribi D'PZvev” 1"fq 40 Ribi D'PZii (tm.g.) ga'K ibYq Ki |

tkivieb™ DeitEi ga'K 1bYq
hi™ tkiYieb™ DevtEi msL'vng n, Zte tkiYieb™ DcviEi g Zg ct™i gib nt"Q ga'K| Avi 2 Z9

ct™i gb ev ga'K bYiq e'etiz mT nijy ga'K = L+(g— FCijL’ thLvib L nijv th tkiYiz

ga’K Aei Z tmB tkiYi tbgmg, n MYmsLv, F, ga'K tkiYi ceeZx tkiYi thuRZ MYmsL'v, f,
ga'K tkiYi MYmsL'v Ges h tkiY e ]

D wniY 12] wbiP1 MYmsL'vibfekY mvivY t_1K ga'K ibYq Ki :

mgq (fmKE) 30-35 |36-41 |42-47 |48-53 |54-59 |60-65

MYmsL"y 3 10 18 25 8 6
mgvawb : ga'K 1bYiqi MYmsL'v ibtekY mviny :
mgq (tmfKiE) MYmsL'y HgthwRZ
tkiy €7 MYmsL"v
30-35 3 3
36 -41 10 13
42 — 47 18 31
48 — 53 25 56
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60 — 65 6 70
n=70

GLith, n =70 Ges 2 = 72—0 ev 35|

AZGe, ga’K nijv 35 Zg ct™i gb] 35 Zg ct”i Ae b nie (48-53) tkiYiZ] AZGe ga'K tkiY
nijv (48-53)|
mZiw, L=48,F,=31f, =25Ges h=6|

L+(E—ch><L
2 fm

ga'kK

:48+(35—31)><£=48+4x£
25 25

=48 + 0-96

= 48-96

IbtYq ga'K 48-96

KIR @ tZugut ™1 tkiYT mKj ikqv_xK ibiq 21U ~§ MVb Ki| GKiU mgm'v mgvavtb
ciZ'1Ki KZ mgq juiM (K) Zvi MYmsL'vibtekY miiY “Zii Ki, (L) miY niZ ga'K
IbYq Ki|

cPiK

8g tkiYtZ Aigiv ikiLiQ th, tKitbv DetE th msL'v mewaK evi Dc wcZ ng, tmB msL'B DcitEi
CPiK| GKiU DcitEi GK er GKwaK cPiK _IKiZ citi| tKithy DevtE hi™ tKithy msL'B GKwaKevi by
K Zte tmB DcutEi tKitbv cPiK thB| GLib Aigiv Kifite mT e'envi Kii tkiYieb™ DcutEi
CPiK 1bYq KitZ ng, ZiB At jwPbv Kiv nijv]

tkiY 1eb™ DcitEi cPiK ibYq
tkiY 1eb™ DetEi cPiK wbYiqi mT nijy :

f
CPiIK =L+ . 1f x h thLb L cPiK tkiYi A_wr th tkiYiZ cPiK Aei Z Zii wbggib,

+
1 2

f, = cPiK tkiYi MYmsL'v—ceeZx tkiYi MYmsLv, f, = cPiK tkiYi MYmsL'v-cieZx tkiYi
MYmsL'v

Ges h = tkiY ew3|

D wniY 13] 1biPT MYmsL'vibtekY mvivY t_tK cPiK wbYq Ki |

mgvaib : tkiy MYmsL'y
_ f 31-40 4
cPiK=L+—2—xh
fl + f2 41— 50 6
GLitb MYmsL'v mewaK evi 12 AiQ 51 -60 8
(71-80) tkiYiZ| 61 — 70 12
mZis, L =61

dgi-37, MiYZ-9g-10g
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MYZ
f =12-8=4 71-80 )
, T OF 81 — 90 7
f=12-9=3 91 — 100 4
d =10
_ 4
- cPiK =61+ %10 = 61 + — x 10
4+3 7
40

=6l+ 7: 61+5-7=66-7|
IbiYq cPiK 66-714
D wniY 14| wbiPi MYmsL'vibiekY mvinY _iK cPiK ibYq Ki :

tkiy MYmsL'v mgvavb : GLvib MYmsL'v mewaK
41 — 50 25 el 25 AiQ (41-50) tkiYiZ|
51 — 60 20 mZivs, cPiK GB tkiYiZ AiQ|
61-70 15 Agiv Ruib,
f
CPiK= L+ L _xh
71-80 8 f1 N fz
GLuth, L=41 [c_gtkiYiZ MYmsL'v terk nij, ceeZx tkiY1 MYmsL'v kb']
f1 =25-0
f2 =25-20 =5
. CPIK =41+ 25 x 10
25+5
=41+ 2—5><10:51+8-33|
30
=49-33

IbiYq cPiK 49-33
tkiY 1eb™ DciE c_g tkiY cPiK tkiY nij, Zvi AdMi tkiYi MYmsLv kb™ aiZ nq
D wniY 15] wbiPi MYmsL'vibiekY minYi cPiK ibYq Ki :

mgvaib : 104 MYmsL'v
GLvib MYmsL"v mewaK 10 — 20 4
evi 25 AizQ (41-50) tkiviZ| 21— 30 16
GB kiYiZ cPiK e~ "gib 31 — 40 20
Avgiv Rub, f 41-50 75
CPIK= L+—1—xh
fl + f2




MiYZ

291

GLvib, L=41

f1 =25-20=5
1‘2 =25-0 [kl tkiY cPiK tkiY ntj, cieZx

tkiYi NUb msL'v kb™ aiv nq)
h=10

AZGe, cPiIK =41 + i>< 10
25
=41+2 =42
IbtYq cPiK 42]

Abkijghbr 17

mIVK DEti UK (v) 1Py vl :

1

2|

31

4
5|
6

7|

1b1P1 tKvbiU Gviv tkiY e'wid fevSig ?

(K) DeiEmgini gta” enEg 1 1" Zg DcitEi e'eab

(L) DciEmgtni gta” c¢_g 1 tkl DcitEi e'eaib

(M) ctZ'K tkiYi ASF3 enkg 1 1°Zg msLvi ci K"

(N) ciZ'K tkiYi ASF3 enEg | " Zg msL'vi mgio

DciEmgn miilYF3 Kiv ntj ciZ tkiYiZ hZ, 1jv Dcie AST3 ng Zui bt kK 1biPi tKibiU ?

(K) tkiY mgv (L) tkiYi ga'ier (M) tkiY msL'v (N) tkiY® MYmsL'v
ciimsL'vtbi Aieb'$ DciEmgn gvtbi pgvomidd miRij DciEmgn gvSignS tKithy gitbi
KiQiKiQ ciAfZ nq| DcrtEi GB ceYZuK ejvng

(K) cPiK (L) tKn"q ceYzy (M) Mo (N) ga’K

kizKitj esjvi tki tKib GKIU AALJi 10 v~ thi Zvegvlvi (fmpUIMW) crimsLvo nijy

10°, 9°, 8°, 6°, 11°, 12°, 7°, 13°, 14°, 5°| GB crimsL"ibi fciq[iZ (4-6) chS ck, ijui

DEi vl |

Dctii msLimPK DciEi cPiK tKibil ?

(K) 12° (L) 5° (g (N) cPiK thB
Dctii msLymPK DcviEi Mo Zicgylv tKvbiu ?

(K) 8° (L) 8.5° (M) 9.5° (N) 9°
DciEmgini ga'K tKibiU ?

(K) 9.5° (L) 9° (M) 8.5° (N) 8°

miayFS tkiviebv™ DevtEi msL'v ntjvn, ga'K tkiYi tbgmigy L, ga'K tkiYi ceeZx tkiYi
MgthwRZ MYmsL'y F,, ga'K tkaYi MYmsL'v f, Ges tkiY ewl h GB Zi "i AijviK ibiPi
Kbl ga'K ibYiqi mT ?

n h n h
(K) L+(E—chxf—m (L) L+(E—fijF—

m
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8]

9]

10]
1]
12]
13]
14]

15

16]

17]

18]

0 L—(%—chx fh

(N) L—[g—fn)x;

GB miY t 1K (8-17 )ch$ ctki DEi vl :

m

IbiP tZvgit™ i dji 8g tkiYi mgvchr cixlvg evsjvg e batid MYmsL'v mvinY £ Loy nijv]

tkiY el | 31-40 | 41-50 | 51-60 | 61-80 | 71-80 | 81-90 | 91-100
MYmsLv 6 12 16 24 12 8 2
ugthiRZ | 6 18 | 34 | 58 | 70 | 78 80
MYmsL'v

DciEmgini KqiU tkiYiZ ieb™ Kiv nigiQ ?

(K) 6 L) 7 (M) 8 (N) 9

miilYtZ Dc weZ DetEi tkiY el KZ 2

(K) 5 (L) 9 (M) 10 (N) 15

4 tkiYi ga'ghb KZ ?

(K) 71.5 (L) 61.5 (M) 70.5 (N) 75.6

DcitEi ga'kK tkiy tKibil ?

(K) 41-50 (L) 51-60 (M) 61-70  (N) 71-80

ga’K tkiYi ceeZx tkiYi thwRZ MYmsL'y KZ ?

(K) 18 (L) 34 (M) 58 (N) 70

ga’'K tkiYi ibgmigy KZ ?

(K) 41 (L) 51 (M) 61 (N) 71

ga’K tkiYi MYmsL'v KZ ?

(K) 16 (L) 24 (M) 34 (N) 58

Dc wcZ Deitki ga'K KZ ?

(K) 63 (L) 63.5 (M) 65 (N) 65.5

Dc wcZ Dotk cPiK KZ 2

(K) 61.4 (L) 61 (M) 70 (N) 70.4

tKib ~¢ji 10g tkiYi 50 Rb kv _xi IRb (KKijiMg) nijv:

45, 50, 55, 51, 56, 57, 56, 60, 58, 60, 61, 60, 62, 60, 63, 64, 60,
61, 63, 66, 67, 61, 70, 70, 68, 60, 63, 61, 50, 55, 57, 56, 63, 60,

62, 56, 67, 70, 69, 70, 69, 68, 70, 60, 56, 58, 61, 63, 64|
(K) tkiY e'earb 5 ati MYmsL'v ibtekb mvinY “Zii Ki|
(L) mvinY t_tK msifIR cxiZiZ Mo bYq Ki|
(M) MYmsL'v ibtekb miisYtZ DcweZ DedtEd MYmsL'y eGFR AK|
10g tkiYi 50 Rb ikqv_xi MYZ 1ieliq ciR batii MYmsL'v ibiekb miny ™ 1qy ntjv] c’E
Deitel MYmsL'v e0FR AK]

tkiy el

31-40

41-50

51-60

61-80

71-80

81-90

91-100

MYmsL"y

6

8

10

12

5

7

2
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19] 1K tkiY® 60 Rb ikqlv_xi 50 betii mgigK cixqvg c® batii MYmsL'vibiekb mvinY nijv :
cBbei | 1-10 | 11-20 | 21-30 | 31-40 | 41-50
MYmsL'y 7 10 16 18 9

DcitEi AIRF tily AK|
20] wbtP 50 Rb wkqlv_xi IRtbi (tKiIR) MYmsL'vibiekb mvinY t~ Loy nijv] ga’K ibYq Ki|

IRb (tKuR) | 45 50 55 60 65 70
MYmsL'y 2 6 8 16 12 6

21| tzvgit™i tkiYi 60 Rbiklv_xi IRfb1 (fKIR) MYmsL'v wbiekb mvinY nijv :
el 45-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-74
MYmsL'v 4 8 10 20 12 6
thwRZ dj 4 12 22 42 54 60

(K) DctEd ga'K ibYq Ki|
(L) DcrEi cPiK ibYq Ki|
22| DcuEi 91T cPiK-
(i) 1Ky "1q cebzii ciigic :
(ii) metPiq fekx evi Dc weZ gib
(iii) metq[{T Abb™ bvl niZ citi
Dctii Zt i rFELZ ibiPi tKbiU mivK?
K)ilii L) i I iii
M) ii 1 i N) i, ii I iii
23] tKutbvie vjtqi ewlK cixfig 9g tkiYi 50 Rb ik qlv_xi MiY1Z ciB bai  tjvibgifc:
76, 65, 98, 79, 64 68, 56, 73, 83, 57
55, 92, 45, 77, 87 46, 32, 75 89, 48
97, 88, 65 73, 93 58, 41, 69, 63, 39
84, 56, 45, 73, 93 62, 67, 69, 65 53
78, 64, 85 53, 73 34, 75 82, 67, 62
K. ¢ E Z_ Wi aiY Kxifc? tKtbv ibteltY GKiU tkiYT MYmsL'v Kx ibt ™k Kti ?
L. Dch3 tkiY €3 1bigq MYmsL'v ibtelY "Zii Ki|
M. msiIR cxiZtZ c? batii Mo ibYq Ki|
24|

Y

/ |
|
\

X

Dctii WP, c_g tkiviUi tkiY ga'gwb I tkI tkaYiUi MYmsL'y KZ?
IPET ¢TIkZ Z_UHK QiKi giatg cKik Ki
ILi-Astk o QK t_1K ibtelYii ga'K 1bYq Ki |

=r—x o=83585%



294 MYZ
DEigijy
Abkxjhbr 1
4] (K) 0-16 (L) 0-63 (M) 3-2 (N) 3-53
51 K02 O 0= 36l
6] (K)2-333 5.235 (L) 7-266, 4-237 (M) 5-777777, 8-343434, 6245245
(N) 12-3200, 2-1999, 4-3256
71 (K) 0-589 (L) 17-1179 (M) 1-92631
8] (K)1-31 (L) 1-665 (M) 3-1334 (N) 6-11062
9] (K)Yo-2 (L) 2 (M) 0-2074 (N) 12-185
10] (K) 0-5 (L) 0-2 (M) 5-21951 (N) 4-8
11] (K) 3-4641, 3-464 (L) 0-5025, 0-503 (M) 1-1595, 1160 (N) 2-2650, 2-265
2] Ka Lo MAgi- (N Agi™ O)Ag™ P)Agi~ @ ai (R)aj-
13] (K)9 (L) 5
Abkxjbx 2-1
1] (K) 4,5 (L) {£3,+4,+5+6} (M) {6,12,18,36}  (N) {3, 4}
2] (K) {xeN:x 1etRvo msLv Ges 1<x <13} (L) {xe N:x,36Gi _Ybigk} (M) {xeN:x 4
Gi ,YibgK Ges x <40} (N) {xeZ:x*>16 Ges x* <216}
(K@ LL234a {3 (V){234a (0 {2
SI{{x, vy}, {x} {y}, @ }, {{m,n, 1}, {m,n}, {m, 1}, {n, B, {m}, {n}, {B}, @}
71 (K) 23 (L) (ac) (M) @5)
8] (K) {(a,b), (& c)}.{(b,a),c,a)} (L) {4 %), 4 y),6x,6 N M{3E 3). 5 3), (7.3)}
9] {,35,7,9,15 35,45} Ges {,5¢ 10| {35,105} 11] 5Rb
Abkxjhbx 2-2

41 {3, 2), (42} 5| {(2.4), (2, 6)} 6] -7, 23 1—67 71 28| 1A el 2 A e 39| ;

U] () 2 4 2 3 (L) {=2,-1,0,1, 3), (2, 1)} (W) {% 1 g} {0 1-12 -2

12] (K) {(-1,2), (0,1, 1,0), (2,-1}, {1, 0,1,2},{2, 1, 0,-1}
(L) {(_11_2)! (0! 0)’ (1! 2)}1 {_1’ 0’ 1}1 {_2! O! 2}
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Abkijbr 3-1
4x°

1] (K) 4a® +12ab+9b* (L) 4a’b?+12ab’c+9b%c? (M) x“+—2+i4 (N) a2+2+%
y© oy

(0) 16y? —40xy + 25x° (P) a%® —2abc+c® (Q) 25x* —10x%y + y?
(R) X +4y? +167° + 4xy +16yz + 8zx (S) 9p?+16q° +25r2 + 24 pg —40qr —30pr
(T) 9b?+25¢% +4a® —30bc +20ca—12ab  (U) a®x? +b®y? + c?z% — 2abxy + 2bcyz — 2cazx
(V) a®+b® +c?+d? - 2ab + 2ac — 2ad — 2bc + 2bd — 2cd
(W) 4a®+9x* + 4y? + 257° +12ax —8ay — 20az —12xy —30xz + 20yz  (X) 10201
(Y) 994009 (Z) 10140491
2] (K) 16a® (L) 36x* (M) p?+49r>—14rp (N) 36n?—24pn+4p? (0) 100
(P) 4410000  (Q) 10 (R) 3104

3] +16 4] +1 5| +3m 6] 130 8] % 11]19 12| 25 13| 6 14| 138

15] 9 17] (2a+b+c)*—(b—a—c)®> 18] (x-1)*-8% 19] (x+5)*-1220] (i) 3
20| (i) 1
Abkyjbr 3-2
1] (K) 8x*+60x* +150x +125 (L) 8x° +36x*y? +54x2y* + 27y°
(M) 64a° —240a%x* +300ax* —125x°  (N) 343m° —294m’n + 84m?n® —8n®
(0) 65450827 (P) 994011992
(Q) 8a® —b®—27¢® —12a’b — 36a’c + 6ab® + 54ac? — 9b’c — 27bc? + 36abc
(R) 8x%+27y° +2° +36x°y +12x°2 + 54xy? + 27y°z2 + 6xz° + 9yz” + 36Xyz
2] (K) 8a® (L) 64x* (M) 8x* (N) 1(0) 8(b+c)® (P) 64m°n® (Q) 2(x* +y*+7°) (R) 64x°

3] 665 4|54 5|8 6] 42880 7| 1728 10] (K) 3 (L) 9 11] (K) 133 (L) 665
12] a*-3a 13] p®+3p 14| 465
Abkyjgbr 3-3
1] (a+b)(a+c) 2] (G+hH@@-1
3] 2x-y)(x+y+2) 4] b(x-y)@-c)
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5]  (3x+4)> 6] (a°>+5a-1)(a®>—5a-1)

71 C+2xy - y)(x* —2xy — y?) 8] (ax+by+ay—by)(ax+bx—ay+bx)
9] (2a—-3b+2c)(2a—3b—2c) 10] 9(x+a)(x—a)(x+2a)(x—2a)
11] (a+y+2)(a-y+4) 12| (4x-5y)(4x+5y -22)

13] (@a+b+c)b+c-a)c+a-b)@a+b-c) 14] (x+4)(x+9)

15] (x+2)(x-2)(x*+5) 16] (a-18)(a—12)

171 3y -3)(Cy3+2) 18] (@*-2)@" +1)

19] (ab+7)(ab-15) 20| (x+13)(x-15)

21] (x+2)(x-2)(2x+3)(2x-73) 22| (2x-5)(6x—4)

23] yA(x+1)(9x—14) 24| (x+3)(x—3)(4x* +9)

25| (x+a)(ax+1) 26| (a®+2a-4)(3a®+6a-10)
27| (2z2-3x-5)(10x+7z+3) 28] - (3a+17b)(9a + 7h)

29] (x+ay+y)@x—x+y) 30| 3x(2x—1)(4x2 +2x +1)

31] (a+b)%(a*-2a’m+6a%®-2ab*+b%) 32| (x+2)(x*+x+1)

33] (a-3)(a®*-3a+3) 34| (a—b)(2a® +5ab +8b%)

35| (2x—3)(4x*+12x+21) 36| 2—17(6a+b)(36a2—6ab+b2)
37] %(2a—1)(4a2+2a+1) 38] (%Z—sz[%+a?z+b4J
39] (2a—%}(2a—%+2j 40| (a+4)(19a*-13a+7)

41] (x+6)(x—10) 2] (C+T7x+48)(x*+7x—-18)

43] (x*-8x+20)(x*—8x+2)

Abkxjbx 3-4
1]  (6x-D(x-1) 2] (a+1)(3a®-3a+bh)
3l (x+Y)(x=3y)(x+2y) 4] (x-6)(x+D
5] (@x-3)(x+)) 6] (x-3)(3x+2)

7] (x=2)(x+1)(x+3) 8] (x=1(x+2)(x+73)



51 (a+3)(a®-3a+12) Yol (a-1(a—-1)a*+2a+3)

31 (@+D@—4)(a+2) N1 (x-2)(F-x+2)

| (a—b)a*—6ab+b?) 381 (x—3)(x*+3x+8)

S¢ 1 (x+y)(x+3y)(x+2y) 361 (x—2)Rx+DE*+1)

1 Qx—DE+1)(x+2)2x+1) Sl x(x—D( +x+ D% —x+1)

%1 (@x-D*-x+1) 01 2x+DBx+2)Bx-1)
A ©-¢

St (%) RN @) CRNG)) 81 ()

¢l () vl () Q1 (o) v (9)

51 (9 so 1 (°f) 33 1 (9) Sl (%)

1 (F) 81 () se | (%) Wi (%)

31 (F) S 1 (%) s 1 () 01 (@)

BE)@, Q) B©) @ wg(pmﬁm 201 5 9%

81 X FEwm 2w 95w
x+y

Y| FTST @Y BT %[l—l] 5[, 93 e @ 95T i[l+lJ s

qg p 2\p ¢

29| Mited @ 8 f.:./9%! w3 @ives @9 2 .50, /9%!

F-ob, AC—5T-doN

4
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w1 Al RREE 91 240F0E ©o | 105111 wd1 48 Biwl ey | (F) 120 i,

L4
(%) 80 B, () 60 BIFl w0 | TAT 450 BT 08 | 4% 9¢ | 625 B ©Y | 5%

©q | 522-37 BI%t (@) ob | 780 BIw ©s | 61 Biwt

8o | —X__ Bt w35 ; SpICEa #Rmiet 300 Biw |

100+ x
SR 8-
2
s19 1 L g0 g, _ab ¢127 w1 q1343
2 7 3a+2b b
1 3
il 1 4 Yo | — Wi — w13 WIS W1 0,1
9 2
SR 8-%

1 1 5
M®4 SO A o
NE@) 125 5 (M4

81(%) log2 (%) % ) 0

A 849
SIY T 01 81F eI A% wI(N)T R)Y (9)F
51(F) 6-530x10> (%) 6-0831x10' () 2-45x10™* (V) 3-75x107 () 1-4x1077

3o 1 (F) 100000 (%) 0-000001 () 25300 (%) 0-009813 (&) 0-0000312



sfre Wd
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N1 (F) 9T 1, w2T -43136  (R) 467 1, w29 -80035 () 6= 0, 9F 14765 (¥)
i 2, S - 65896 (¥) 4 4, weow 82802

301 (F) 1-66706 (¥) 1-64562 (*f) 0-81358 (7) 3-78888

38 1 (F) 0-95424 () 1-44710 () 1-62325

e 13, 225 4 6.25x10" o, 9= 1, S - 79588

SR @
111 RV abvol -6 81-1 <t|—§ \'sl—% c\|a+b vl a+b
a+b
1= 0143 1 {2} 51 {4(1+/2)} M1 {—a} 81 D

S | {—%} M | {m;n} 59| {—%} s 1 {6} | {—(a2+b2+c2)}

01 28,70 QM% W 72 | W18 ¢ 1.9

QU | S5~ @t 10015, st e 3@t 2015 )

241 120 fe=faoE
ST ¢
S Y 9w 1¥ 81t @19 vI¥ QT rI()T R)T (9)F
51 -2, 43 >o|—£,£ 1 -1,6 51 +7 >o|—6,3 ssu,-i
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Yoo sife

>e|%,2 mno,% sq1 ++/ab bb'|0,a+b>bl{3,—%}iol{—§,2}

VI {—a, -b} W1 {, -1} W\ {1} W1 {0, 2a} W {%, 1} W 78 A 87

29 1 75 16 fiia, @7 12 o= W9 &R, 12 @A W27 @AM

ol 21 &, 20 BRI @1 o5 1 70 O 1 F. 70-9x, 9x+7 . 34 o 5 G, 5v2

AT

0o ¥, 5@ A 2:5:8

S5,
7 3 4 4
1 cosd = g, tanA=7, cotd = 3 secA=7, cosecA=T
\9|sinA=1—5, cosd = 8
17 17
) 5 12
8 = = — [
| sin® TR cos 13 tanO p
QQ|L Q\g|i Q8|i QQ|ﬁ
2’ 4 37 a*+b* ’
A5,
1 3 23 24/2

¢l — Y|l—— 9] — bl— 31 A=300 B=300 1 A=300
2 42 5 3
0

1 10
>b|A=377, B=77 V1 0=900 w1 0=600 01 0=60° 281 =450
¢ 3

el So
3-b SEm 39 |

a1 45.033 foR (@) b1 34.641 6@ (&) 51 12.728 foR (&™) So 1 10 fi6@
531 21.651 B/ (@) S 141.962 G/ (@@) >o1 83.138 Wo@ () Wk 48 fibw™

38 | 34298 f51a (@) se 1 44.785 B (@) v 1 () 259.808 o=
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ST 8-

2ab

S1a2:b2 31 Vi 12,9 145,60,8120%, ¢ 118:25,%113:7, v 1 (i) %,(ii) 22 i)
+

x=+2ab—5 , (iv) 10, (v) zi(ulj, (vi) % 2,22.3
a C

ST 3

S A IR 81% ¢ ¥

¥ 124%, 9170%, 1 70%, 5 13 40 5151, < 60 5=, o 120 Bi=s1, 9 80 51361, do 1 200, 240,
250,19 . ., 15 @&. f, 21 @& fir, 521315 5=, 336 5=, 360 5=, s9 1140, 38 181
I, 54 I, 36 M, s¢ | FFS! 24000 B, FAAF 12000 B, Prew 6000 B, sv 1 70,

59 1 44%, St | 1% JFT 2GR, 5 | 532 2B, 0 18:9, 3> 11440 o=, :x 113 : 12

SR 3R,
> | esyd, SIS, qIaa g | TS, FSPNT, PRy AT © | P,
S, AN @2 8 | eSS, ST, Wy AMYH ¢ | Ao, wiF SN, qwbAR
TN © | SpEfesd, SfSaE, s @R q | FEfesd, NSaie, Spiey I b | TEfes,
frSaie, spieey STy | s, Sfqsane, aabuia st so | IEHfes)d, Sfvsaae, aafoaa
ST

ST 3R,

DD an e 02w (563 563)
17

q| (-7,4) r1(2,3) 51(3,2) >o|(%,-2§2) N1(1,2) R1(2,-1) >1(a, b)
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