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MATHEMATICS - Standard Level

f g h i j
y
3 6 x
-3/4 2
X X
k 1 m n o
y P y q
1 X - 5 ¢ ! - . 2
> 1
-4/5 .
-3
2 a2 b3 nw
3 ay=2x-1 by=3x+9 cy=-x-1
1 1 3 4
4 NIM _..vw hM ﬁlw
5 y=2x
6 y=-x+1
7 _x+2
YT
8 2
9 a me b
Yy 5 y
10 a
Jx) Jx)
b 2a
a X
. 242
X
Exercise 2.3.2
1 ax=1,y=2 bx=3,y=5 cx=-1,y=2 dx=0,y=1 ex=-2,y=-3
fx=-5y=1
1B, _17 =9 =3 = = -4, 22
2 ax=—qy-q bx=gy =g cx=0y=0 dx-5y-7
-_16  _ 78 -5 ,-_3
ex=—y=7 fx-g5 28

ANSWERS

3 a-3 b-5 c¢c-15

4 am=2,a=8 bm=10,a=24 cm=-6,a=9.
5 ax=1Ly=a-0

bx=-1,y=a+b nxnwi\no dx=by=0

a—=>b y = a=b
a+b a+b
Exercise 2.3.3
1 ax=4y=-5z=1
dx=1,y=2z==2

Exercise 2.4.1

€x=

bx=0y=4z=-2 cx=10y=-72z=2
e MRHNN\_L\HN“NHN

5
e-6,3 m\wvw

e-3,1 f4,5

1 a-5 b46 ¢-3,0 d1,3 g2 h-3,6

2 a-1 b-7,5 nmb

3 a-1£./6 b3+J5 cl+.5 aLwaw aoﬂaw mﬁ%m

d-2,1

4 s.fhm\ﬂ p3EaB3 3+.33 QEN&J o\:waw f-4.2

2 2
:wmwkw . 3+./37
2 )

g-1= 2.2 j no real solutions k 4 + J7

1 no real solutions wamkm =wHW§ cmwmkm

a-2<p<2 bp=+2 cp<-2o0rp>2
am=1 bm<l cm>1

am =122 b0 -22[U]242, o[
ak=1642 bl-o,-642[U]642, [
Exercise 2.4.2

1 Graphs are shown using the ZOOM4 viewing window:

c1-2.42,22[
€ 1-6.42,642[

®° NN AN

a i| b 1| €

W/

h=l =0 n=-z V=-z

n=z ="z
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MATHEMATICS - Standard Level

ANSWERS

2 al-o2[U-1w b]-23[ cl-oo-05U30] d[-22] e]l2 SlLl

£]-00,-2]U[3,00] m__l.wlﬁiwﬁ h[-25,1] i]-00,-3[U]0.5,0[ j]1,3[

k]-1,05[ 10 m@ n[-155] o]-w0-2[U]1,]

3 a-1<k<0 b-2/2<k<2/2 cn<-05
4 ail-oo,-1[U]2,00[ ii[-1,2] bi]-0,2[U]3,00[ ii[2,3]
ci]L,3[ ii]-00,1]U[3,00] .:TM.: Eéﬁw_ch_

ei]-0,-2[Ul2,0[ ii[-22] fil2-E2+B[ ii]-002-/3]U[2+.3,0]

5 A, 10,1{

Y
6 [-2,0.5]
7 a{x:x<-3lu{x:x>2} b{x:-1<x<4}

Exercise 2.4.4

1 a(-2,-3)(2,5) b(=2,-1)(1,2) nmwﬁwvsé ._mb |mv:“8

@mwo &,:WS Af%whfawi?gm%wwng

2 4 3 4

. mH |m§|wu _\ Slwv Q+m|§|w _+ SI& h no real solutions

(0 S0 (L ST o

1

k no real solutions

2 a(l,4), (-7, 84) vmﬁﬁ“@lw c(0,2), (3,23) .:lséwym“@

e0 £(2,8 g0 h(5Z)

>%
3 a+2.J6 bm<-2J6,m>2J6 ¢c-2.J6<m<2.6
4 /30
5 1.75
; 2
12
8§ c=4
m

18] ciA(13),B(-2,2) ii4sq. units

10 2i (1,3), (2429 2,12, (22

373
Chapter 3

Exercise 3.1.1

8

4,0.25

8,18

8and 11 or -8 and -11
6,-10

2m

51kmh™!
11,13;-11,-13
25 days

10 30

11 a30 b $50 each.
12 6 kmh!

13 16

14 6

15 3 hours

16 9

17 al5hrs b 10hrs
18 Chair-one: 20; Chair-two: 24
19 a2km b25km
20 7.5 hrs, 10.5 hrs

Exercise 3.1.2

1 ail1o0-2x 1ii0<x<50(Note:ifx=0or50,A=0and so there is no enclosure)
bid =2x(50-x),0<x<50 1ii10 m by 80 m or 40 m by 20 m
iii 1250 m?2 iv25m by 50 m

2 aii0<x<12 bi20m? ii32m? iii32m?
c d6mby6m

NN AU W =

b $12900

0 8 t
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MATHEMATICS - Standard Level

16 a YA®
y = R(x)
C(x)
\ _
L 72000 BreaK-even
0SS points

| A

| —

0] 399 3000 54216000

birx =- onm +194x-72000 ii0<x <6000 dThecompany will break even at

399 radios and 5421 radios. Provided the company sells between 399 and 5421
radios they will make a profit. e 2910

Exercise 3.1.3

1

2
3
4

ailiy=04x+72 biiy=6-2x ciiy=05x+32

Second difference = 0.64
by=x>+4x+2
a&c by=2x*-3x+7
y=2x*-x+3
a4 LE L2 3
E F 141
1i i T
ic 1 181
&i i PR
L¥Er =
cip=-02q+4 iip=0.079+ 1.76 d Optimium scenario: demand = supply.

This occurs s%m:ﬁ =1.60, g = 12.

ay=-0.6333x%+8.833x - 19.2 b -40°C at 11 p.m. The model is not valid outside
data range, therefore extrapolation will not necessarily work.

3L 2.2, 41, Greatest height: 21.17 m.

Equation of path: y = \Nhoox T

ANSWERS

9 a b linear ciiiM=0,x=1,i.e.1m
a LinkEe3
a a=ax+h
a=.a
o b=1
a
a a
[ [ | [
10 a b cparabolad
CuadRes
a=gx e+t
a a=5
b=-58
a =125
a
1 = I — [ |
11 a P(x) = —2x2+x+3 b P(x) = AH\»¥N+M+»xm‘ﬁW_
12 aia=45000,b=500000 iik =0k,=4 b g (4, 680000)
500000 |
|
7
i -
13 a b i parabolic
a
a
a
[ [ 5
ii A(x) = —0.04694x2 +0.96518x +1.7896 €i6.75m ii 22.27 m
2,11 9 11 121
14 N%H\mx lola+MOAxAmm T:wm_“u\nwlola+lﬁwWHAkAmm
[BO]:y=55%0<x<1 c49°36'
15 a . b second difference is constant = -50
a a
cy=-025x2+25x+580 d $22500 per car ei$824750 ii$19750

812
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MATHEMATICS - Standard Level ANSWERS

bi {242,-2.2} ii{3,-2}
6 b,c,d,e
8 a,d,ef
9 a Window [-2,2], [-1,1] b [0, 1]

10 a{y:y>1}U{y:y<-125} b10

11bl

12 a only - it is the only one with identical rules and domains
13 a[-3,0[ b[-3,0] c[3,0[ d[1.53[w]3,0[

14 aip(x) = 8+2416-x2,0<x<4 ii A(x) = xJ/16—-x2,0<x<4

bi i, d
#=10.8]
YA a=1
w X
Exercise 5.3.1 S R
la " b ¥ c d
&Y
B 6
3 X _ A
1 / @.2) .
L =
> s *
| | / / -5
2a

8]

—
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MATHEMATICS - Standard Level ANSWERS

y Y ’
: {x:x<-3}u{x:x>1}
1
= 2
4
X X 3 =
4 - — = — -

N
/
N
x‘
|
=Y

)

7a biQ ii[-22] iii{+4} 2a

3 ‘b hasa dilation effect on f (x) = a* (along the y axis).

816
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MATHEMATICS - Standard Level ANSWERS

15a

16a

Exercise 5.3.4

la ,, b Py
_ \ |
| x L2
I 3 -
_

R\{0}
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MATHEMATICS - Standard Level ANSWERS

Exercise 5.3.5 d e
la y I
_ /\ /\
— [
| -1/2 12 X
ER
€
Exercise 5.4.1
1 aif+g:[0,0[ >R where (f+g)(x) = x2+ Jx [0,00[
i f+ g: 10, w[F>R where (f+ 2)(x) = W+ In(x) [1,00]
iii f+g: [-3,-2] U [2, 3] >R where (f+ g)(x) = J9—x2+ Jx2—4 , [/3, J10]
2a bi fg: [0, o[ —>R where (fg)(x) = x2J/x = x5/2
ii fg: 10, oo >R where (fg)(x) = ﬁ&
iii fg: [-3,-2] U [2, 3] >R where (f2)(x) = /(9 —x2)(x2—4)
2 aif-g: ]-o, 0o =R where(f~g)(x) = 2¢¥-1 1-1,00[
ii f~g: -1, 0o[F>R where (f~g)(x) = (x+1)—Jx+1 1-0.25,00(
3 a=2b=1 \ > iii /~g: ]-o0, o[ >R where(f~g)(x) = |[x—2|—|x +2| , [-4,4]
’ _
3 bi fig:R\{0}, —>R where(f/g)(x) = _W&
4 _ _ - ii f7g: -1, o[ —>R where (f/g)(x) = Jx+1
B jii f/g:R\{-2}—>R where(flg)(x) = [¥=2
4a b C x+2

3 aifog(x) = P > gof(x) = (x+ Cm ii ]—o0, o[, ]—o00, 00[

bifog(x)=x+1,x>0, gof(x) = P ii [1, o[, [1, oo[

=Y

cifog(x) = x , gof(x) = (x+ mvm -2 i [0, [, [-2, o[
difog(x) = x,x#0, gof(x) = x,x#0 ii R\{0}, R\{0}
eifog(x) = x,x>0, gof(x) = |x| 1ii[0, oo, [0, o[

e
EN
=

T - = L/N_ 7

fifog(x) = le 1,x#0, gof(x) does not exist. ii]-1, oof
X

gi fog(x) = xmvx#o, gof(x) = xwvxﬂo ii ]O, oo[, 0, oo

820
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[pZ/ ‘0] = 23un. Pk | il
gol= Joo‘oo—[ = d8uex (x =) ¥ 3 x (I + (4 |xmmv£vm = (x)f03 q
» ,
‘X —pPT 1= 3of [py, 1T Py, 1 T-] T Joo'o[ = 98uex Joofp[ 3 x x = (x)Sof ® €]
vy . y, — fo3 8 —f
D > x X)p = (x)3 577 upue“pSiae
2 vz = Sof vy wzp-1 =% q ) b 1+9y = (3q p pue “p 41
[4 e €T X
W L D L ey L
X = (0fof'p ST s\ A =" 5 Wl ="P )
7>XA—¢
NN&J\+N: \R* = ()foy Joo ‘¢[=|e8uer
11
1 +X7 x
4 jrol
x = (x)f05 axoym “Jei]oo[[ 4 50f p Cl=rq I¥=Y% 6
‘ ar - €q 6e (£
X = (x)fo8 aroym ‘Yoo q[ 103 q ® (L [+ x
3 N “x.
X | Joo'sg]l M [§ o[ 0 # X ——+ 7Y = (x)808 >
Joo'ol = uer “ x
Am_\nw_% n “JSIX3 JOU $30p (¥)fo8 q  Joo'g] M [T—‘oo—[ < {o N\¥> X ] tX4T = (¥)Sofe 9
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MATHEMATICS - Standard Level ANSWERS

Exercise 5.4.2

6 afl(x)=logyx—1)x>1 bflx)=log,)(x+5),x>-5
1 sw@\_v,xm__ﬁ b3/,xeR c¢3(x+3),xecR n—w@\wvuxm__ﬁ

cflx) = W:OW%TCAVO dgl(x) = 1+log ((3-x),x<3
ex2 1x>0 f(x-1)2x21 gl 1,x>0 rFN&vL A O Nv ool felin -1 m . v _
X A.Xn_v ﬂv € A.x\,v = Omw +.M , X € %. ﬁ| uOH_ g A.Xv = OWM H ,X>—
h X | | inverse y
T
' -5 k _| - _ \
e f T A 1 x 3
y Y inverse _ o ,
x | mverse
1 d e f
A
3a  Jxt+3,x>-3 — iy
Y _
(0.3) X . _
X // i _ x
(0.-3) - R T==
-3 . I~
mverse | inverse
inverse

c d 8 aflx) W

cflxy=21"*xeR dflx) =3"1+1,xeR
eflx)=5/2+5xecR frlx)=1-103C-9 xecR
9 rli = 1t xtLa>-l

2~ I,xeR bflix) =

105, xeR

-
Tg

dom = [-1, o[, ran = [-1, oo[

10a/1(x)=a-x bflx)=—"+a

2
X—a
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MATHEMATICS - Standard Level

20al by 0.206
N eyt
0.25 x
X
—1
o (mot)
1
21 a b fog exists but is not one:one
2
ciB=[In2, o[ ii(fog)!:[0,0[»Rwhere, (fog) l(x) = In(x+2)

Chapter 6

Exercise 6.1
1 ay=(x-42 by=@ux+2)?2 cy=x2+5 d@x-2)2+y=2
8 8

ex2+y=4 fxZ+y=0 gy-= ,x#24 hy=32-1,x#0
x—4 X
i+ 1)2+)? =4 :\Nnx|o%f$ wolmkuwuf»o 1 x+y2 =38
Nmﬂm Tm JAY
~ A2 3
2 o)
5 \_\ .
X 4 B 134 5
2 1 4 ~L_ /T
aii bii -
A
4 .‘ 3
w e
X \ )
) X
' X -5 4 Pl A3 4 s
201 4 \“/

ANSWERS
aiii b iii 1\
A X
§ X -4 3 ] 5
TN T T NEEE
I~
aiv biv \ a?
' \ 3 -l
X \ X
: “ x
) X -5 Db 234 3
201 4 \“

R PN

(2,3)

5a b
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MATHEMATICS - Standard Level

ANSWERS

dgkx)=f(x-1)+1

10ai 1&.& y

eg(x)=f(x-1)+3

ii v

=

X

2,4

iv » bi
/Tr_
X
N
iii "
4 .
>\/ !
2 . 1 =
3 214 12
' X
ii iii
| e T—_ | Ly o—_
di ii
(-4, 4) y y
2
- = _2
T\k X
iv

1, a2 3<as
4 fx+4)+2,-5<x<-3

Exercise 6.2

iii la d
.w\ VLK |
(3.,3) > ’
X
2 Ay b, < d y
A
/ .
j >
% %
3ai bi .
4 Py u\
—
3 2
2 }
) X
x ) X SBR[ 14314 4
—— e 21 4 - S
ii ii 4
| [LA7
4 3
iii 3 11
X 1
X
;
- i X S By [/T2 344
-2 41 4 b N
iii iii 4
= Yy
X I\« 3
3 2 =
2 1
~= X
1 X SB[ 14 234 4
T h y = )
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Exercise 6.5 Miscellaneous questions

SN

ol 2 (1,05

/N

]

y

e
=

830



LEB

'

<
-

[2A27 pJUDpUDLS - SOTIVWIHLYW

SYIMSNV




MATHEMATICS - Standard Level

ANSWERS

Chapter 7
Exercise 7.1.1

15 11 2.2
1 a2l A coanir d B e 3x

8x3 21646 275% 8
6
mw=+_+w A=+_Ih —HMA=+HIN~ -E
g ( ) 654
2\ 2y+1 1 0 gyn+2
2 a6 b(J 91 dg ey (3
3 ﬂN'N b37n-2 ¢sntl d9 e bn+l fol-3n WRMJrA:\:N
Xy
TRM=M+=+H i27
4 %Niwm
.R.s
8
5 a8 b-2 cyx dZl e fop
wv\b x+1
1 1 | 1 1 1
6 a— b- ¢c-—— d— e—— f—
XN%N x4 x(x+h) x—1 Cn+:@\_vm %2
7
7 ali8xs5""2 bl nwl» dam eltd f2da gl hd's
a rq a-1 8
8 ax!l/i2 bogdn-2p2n-2 con g0 e8x g
8 5" +5
Exercise 7.1.2
1 a2 b-2 nw d5 e6 f-25 g2 h1.25 mw
2 a6 _Tw c-3 d15 e025 £0.25 mww _T% i-1.25

Exercise 7.1.3
1 a35 b35 c¢-3 d15 e35 fl5 gl8 h-2 jo

7
2 a-075 b-1,4 c0,1 d3,4 e-1,4 f0,2
4 5 -1+.J233 1
3 NIHVHVN _ulwvwvwv% nwvw.N A—IH.MVN nw.ﬂ.l.........m...l...l.w

Exercise 7.1.4

1 aib532 ii9.99 iii2.58 bi2.26 ii3.99 iii5.66
ci332 ii-432 iii-6.32 di-1.43 1iil.68 iii-2.86

2 a0 b054 ¢-0.21 d-0.75,0 el.13 f£0,0.16

Exercise 7.1.5

1 a2 b-1 ¢05 do05
2 al b06 cO

ONAG B W

2
a0 b 3
a-1,2 b-2,3 ¢c-1 d-6,1 e0,1 f1
al.3863 b2.1972 ¢3.2189 dO
a0.4236 b 0.4055 ¢0.3054 d-0.4176

a0 b-0.6733 ¢0
9. 36

10 a = e,k = In(2)
Exercise 7.2

1
2

21000 b 1516 ¢2000 d 10 days
a0.0013 b2.061kg c231.56years d

a0.01398 b52.53% c¢51.53m d21.53m e 1

ail57 iil65 iii191 bl4.2years c20.lyears d p

150

a50 b0.0222 c17.99kg d e
50 S0 — — — — -

» [
a15000°C bil1900°C ii1500°C ¢ 3.01 million years

d T

150 000

832
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MATHEMATICS - Standard Level

ANSWERS

9 alogld 3¢ plog8 _ 90 logl25 _ 439
log2 log10 log3
d Lix_ommmuL — 013 eloglO-logd (57 f5717 g o2 _ g5
log2 3 4log3 2log10
h7.37 1093 jno realsolution k logd3 5 _ 42 118L3_ o35
log2 log3
10 05,4 b3 c-1,4 d10,101° e5 f3
11 a (4,log,11) b100,10 c2,1
12ay=xz by=x3 cx=¢"!
Ba—l— bl Bl gp
et—1 3 2
14 a In21 = 3.0445 b In10 = 2.3026 ¢ —In7 = —1.9459 d In2 = 0.6931
e In3 = 1.0986 35@.& = 0.8837 ge3 =20.0855 h W% = 24630
i/ed = £90.0171 jO ke2-4 =33891 13/e° = 20.0855
15a0,In2 bIn5 c¢ch2,In3 dO0 e0,In5 fInl0
16 a4.5222 b0.2643 ¢0,0.2619 d-1,0.3219 e-1.2925,0.6610 f0,1.8928
g0252 hl il2l5 j2
17 a-3.1831 b1.3098 ¢0.1422,0.5574 d2.6692 e1.8960 f1.7162

Exercise 7.5
1 al0 b30 c40

2 a3l64kg b1.65 c W =24x1008k
d W ha€
2.4
h 24 w
AEU L m
3 a475 bL=1Lyx10 >’ ¢ d
Ly 6
6 m Ly L
4 al0,l[ bi222 iil.ll 1iii0.74years c As cincreases, reliability reduces.
dx=1-10¢ e A v n
_
- _
1 R‘
5 ar=4%
nk

_ & = Liog( X
6 a010 ba=igx10F c16.82% :|Qsmm>ov

Chapter 8

Exercise 8.1.1

1 ib4 ct, =4n-2
ivb 0.5

-28
9,17
-43

n

ct,=05n vb2 ct, =y+2n-1 vib-2

-5
0
a4l b31st

10 2,./3
11 ai?2
12 x-8y

10
13 ¢, = m+W§|:

14a-1 boO
Exercise 8.1.2
al4d5 b300 c-170
a-18 b690 ¢70.4
a-105 b507 c224
al26 b3900 c 14th week
855
a420 b-210
a=9b=17
Exercise 8.1.3 Miscellaneous questions
123
-3,-0.5,2,4.5,7,9.5,12
3.25
a=3 d=-0.05
10 000
330
-20
328
$725, 37 weeks
0 a$55 b2750
1

ai8m ii40m b84m cDist=2n2-2n=2n(n-1)

e 26 players, 1300 m
12 a5050 b 10200 c 4233

OO W
~

ii-3 bi4 iill

N R WN =

= O O NNV W -

iib-3 ¢t =-3n+23 Ev|mn§n\§+m

ct =x-2n+t4

n

ds
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MATHEMATICS - Standard Level

8 ?Hm:\i
9 6

1
~o|m

11 al12b26

12 9,12

13 +2

14 (5, 5, 5), (5, -10, 20)
15a2,7 b2,58 c3n-1
16 a5 b2m

Exercise 8.3

$2773.08

$4377.63

$1781.94

$12216

$35816.95

$40349.37

$64006.80

$276971.93, $281325.41
$63762.25

OO A W -

10 $98.62, $9467.14, interest $4467.14. Flat interest = $6000

11 $134.41, $3790.44, 0.602% /month (or 7.22% p.a.)

Chapter 9

Exercise 9.1

1 acm bcm ccm A B

a 3.8 4.1 1.6 67°
b 81.5 98.3 55.0 56°
C 32.7 47.1 339 44°
d 1.61 30.7 30.7 3°

e 2.3 2.74 1.49 57°
f 48.5 77 59.8 39°
g 44 .4 81.6 68.4 33°
h 2.93 13.0 12.7 13°
i 74.4 944 58.1 52°
j 71.8 96.5 64.6 48°
k 23.3 34.1 24.9 43°
1 43.1 43.2 2.3 87°
m 71.5 80.2 36.4 63°
n 335 34.1 6.5 79°
o 6.1 7.2 3.82 58°
P 29.1 30 7.3 76°
q 29.0 29.1 2.0 86°
r 345 88.2 81.2 23°
s 24.0 29.7 17.5 54°
t 41.2 46.2 21.0 63°
u 59.6 72.9 41.8 55°

C
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°
90°

23°
34°
46°
87°
33°
51°
57°
77°
38°
42°
47°

27°
11°
32°
14°
%O

67°
36°
27°
35°

ANSWERS

90° 37°
90° 49°
90° 49°
90° 22°

v 5.43 6.8 4.09 53°

w130 19.8 14.9 41°

x 140 21.3 16.1 41°

y 824 88.9 33.3 68°

2 a2/3 b5(1+.43) c4 d2(1+.3) mw_a+«wv f /106 -5
4 a25(1+3) b Kﬁ

Exercise 9.2
1 aiO030°T 1ii330°T iii 195°T 1iv200°T
biN25°E iiS iii S40°W iv N10°W
37.49m
18.94m
37°18'
26
5 m/s
N58° 33’W, 37.23 km
199.82 m
10.58 m
72.25m
10 25.39 km
11 15.76 m
12 a3.01kmN,399kmE b2.87kmE0.88km S
d 7.19 km 253°T
13 524m

Exercise 9.3

CONAN U WD

1 a39°48' b 64°46'
2 al28lcm b6135cm ¢77°57° d 60.83 cm
3 a21°48' b42°2" ¢26°34
4 a2274 b12.7°
5 251.29m
6 al035m b3526° ¢39.23°
7 b5343 c¢155.16 m d145.68 m
8 b48.54m
2,2 _1(h _1f h
9 a+(b-c)+h btan mmv C tan mﬂu

d 2(b+c)h2+ a2 +2a(b— )2+ h2
10 82.80 m
11 a40.61m b49.46 m
1221061l cm b75°58 ¢93°22'
13alddm b73°13 c62°11

Exercise 9.4

c6.86 km E2.13km N

e 80° 32'

1 al1999.2cm? b756.8cm?® ¢3854.8cm?® d2704.9 cm? e538.0 cm?
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MATHEMATICS - Standard Level

ANSWERS

v 1.2 1.2 04  85° 76° 19°
w237 27.2 29.7  49° 60° 71°
X 34 4.6 52  40° 60° 80°

Exercise 9.5.5
al0.14km b121°T
7°33'

4.12 cm

57.32 m

315.5m

1243km b W28°47'S

Exercise 9.5.6 Miscellaneous questions
39.60 m 52.84 m

30.2 m

54°,42°, 84°

37°

028°T.

108.1 cm

al135° b136cm

41°, 56°, 83°
a 158° left
10 264 m

11 53.33 cm
12 186 m

13 50.12 cm
14 5.17 cm
15a5950m b13341m c160° d243°

17 220.70° b2.578m ¢ 1.994 m>
18 24243 m?> b8 m c10lm

Exercise 9.6
5.36 cm
12.3m

24 m

40.3 m, 48.2°
16.5 min, 8.9°
~10:49 am

. dsing ..

QAU W -

OO W -

b 43.22 km

N AUk W -

dsin® b dsingtana _ dsinOtanf

sin¢ cos0

Numwsﬁhv\ev 11 or

Exercise 9.7
131 b mmcn 231

H%:oamv 52+ —cm oBNv 23+ =—=—cm

150 15 8

11567 m2, 13.6 + 287 mmn
75 _m

sin(¢ —0) sin(¢ —0) sin(¢p —0)

1 a

¢ 242nem?, 88+ 1lgem  d

e

sin(¢ —0)

Lu

W N W

9

10 a 1.85¢

11 26.57 cm?

12 193.5cm

13 a105.22cm b 118.83cm
c 36°52'

14a9cm bl2cm
15b »

16 1439.16 cm

1
2

96 121 36ln - 197
—_— 28 + ) 2+ ==
mmmmoB , 1.28 7 cm f 15 cm*“, 15.2 3 cm

129437 3017
IT
300 > 172755
j 1884 2 ysp 4 A18T
3 3
: ow: 147 1967

201, 12 4an
cm<, 28 on m 75

g 5248.8mm?, 648 +32.4ncm  h ——— cm

Gwmn _mfd
75 15

i—

cm

k 12ncm?, 24 +2nem

1s32m, o ;30 03cm?, 24+ %cm

25 5 50 10

0.63¢, 36°
0.0942 m?
1.64¢

79 cm

5.25 cm?
a31.83m b406.28m

1.11¢
0.75¢

n

cll1°

bi37.09cm ii88.57cm «¢370.92 cm?

¢ 0.49

(SR

Chapter 10
Exercise 10.1
al20° b108° c216° d50°
cq, 3n¢ 7n¢ , 16m°
aTm _u IMI C I@l I@I 3

cm?2,

287
5.6 15 cm

838
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MATHEMATICS - Standard Level

56 4 33 16
3 a2 2 16
2% e ‘e

65 65 33

5 2 51 (7 5./11 awim

18 18 7 162

3 4 3 24
6 m|w vlw <3 &q
N 0 B N B B 4.2

242 2.2 2.2

2412 4 ¢ 2120 14

8 a 2ab b & +b cé 6a“b-+b d 2ab

QN + @N 2ab AQM + @Nvm @NIQM
12 J2-1

n 5w n 57 3n Lm_v

jad jead ooZn2n + _ = —
14 souwu?wuwa ¢mumvm c0,m2n, 0, tta, 2n—0, o = tan 7
~mmwn>\am+@mv§uﬁnw b 10

a
~mmwn>\am+@mv§uﬁnw b-11
a
18 2-./3
Exercise 10.3
1 ad4rn _UWm c3n d4n e2 mw
2 a5 b3 ¢5 do05
3 a2n,2 bé6n,3 cn dn en4 frn,3 gébn N%uw i3n
dy

ANSWERS
T < ST mm.w
2
1.5
I
—4 _ 5
h
8 A3 A Ag
< -l
7 / -3 R m7\
¥ d

o el
|
|

840
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MATHEMATICS - Standard Level

5 a60° 300° %W: nmqﬂn d 23°35) 156°25 nmwﬂawlnm%ﬁ mwﬂamﬂa
mmﬂnvoﬂa h 3.3559, 5.2105° mmv% Hmm%l%;% _AMN%W@W@
168°12', 248°12 EmWn nZ33IT o0

B e SIERESE

9 a m.mwm ,T % cos _mv _uMMNmﬁm=|_Cv“:+Ssl_@v nmumam“w“wwm

d :SL@W n—tan—1(2), m + &:L@vu 2n—tan—1(2)

10 a 2sin x+ov b o, Ilmn

. T n 37w
11 wwma@lwv v@“ >
n2n
12 33
z 37) (135 178)
13 smm z U 5 6

b ? + mwbl_ﬁwuu 2n — mEme@ U mwn + mmbl_hwv 4m — mEmevv

ii[0. %) u(2n ii mv mm mld mwln
14 wu_ﬁoumea NQL _:-Tum viz g YT NQL

16 ai Ax_ku\«n...oglc\m»m Z} il {x|2knt+oa<x<(2k+1)n-o, ke Z}

xX|x = (2k+ :m U {x|x=2kn}keZ

L keZ

Uix|x = 2kn -1

5 10 2

ANSWERS
T 5w >\w
17 20,3, 5. 2n b .2, >
18 ¢ Nooml NoOmmn moom:
9 9 9

21 a90°,199°28',340°32" b (199°28',340°32")

muu\ =2kmn

24 < (x,y)|x =2kn+ 3

e p)|x = m\«n\wuanw\«n+a

ke Z
Exercise 10.6

1 a5,24,11,19 b7 = mmsmm‘&io €23.6°

2 a3,42,2,7 b= wmsmN ui
21

w

a5,1,0,7 by =>5 E@SZ

4 al,11,1,12 bP= mE|Q\$+5

5 a26,7,2,6 vmuw.@mamﬂa:wwim

6 206,350,11 bP = ommamfﬁf:

7 a08,4.6,2.7,11 bD = ommslawﬁi:

8 a3000 b1000,5000 c m
9 a6.5m,7.5m b1.58sec, 3.42 sec

10 a 750, 1850 b3.44 c¢mid-April to end of August

11 a15000 b 12 months c¢& d 4 months
15

9

d 4 months

12

1 4
12 amw, -2,2 va an

842
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MATHEMATICS - Standard Level

ANSWERS

4 sw@i& vwﬁmf_v nw?+a+w&

7 ac-b be+a cat+c-2b
8 a2./21 b2.2
1B _50
umSIvas 3
16 §nm

3

Exercise 11.4

1 ad4i+28j—4k b 12i+21j+15k
2 a3i-4j+2k b-8i+24j+13k

¢ —2i+7j-7k d-6i-12k
c18i-32j+k d-15i+36j+ 12k

11 -27 -3 16
3 a| g b| c| _¢ d|
8 -22 12 14
4 J
3
5 |Nuwvﬁ-mvwv
3
6 aB8i—4j-28k b-19i-7j—16k c—17i+j+22k d 40i+4j—20k
20 12 -4 -20
7 al | bl 2| ¢ 38| d| -2
25 16 -32 —40

8 A=-4,B=-7

9 a(2,-5) b(-4,3) c(-6,-5)

10 Depends on basis used. Here we used: East as i, North j and vertically up k
b D = 600i — 800j + 60k, 4 = — 1200i — 300j + 60k ¢ 1800i — 500

Exercise 11.5

1 a./lo b5/2 c¢.30 d3 e 53 f.41 g.i4 h.J17
1 1 1 1
2 a—(it+j) b—4i+5f —(-i-2j) d—(i+6j-3k
s§A~ ) kﬂA i+5)) n&A i—2j) iloc j—3k)
1 1 | 2 -
e —(i+2k) f—(2i-2j-3k = h—
>\wc ) SI& i-2j-3k) 83 w 30 w

3 aDepends on the basis: —3i+4j+k or —4i—3j+k b /26

4 a.f3(i-j+k) b wa_.i#%ws

5 +./11
6 J13

Exercise 11.6

j-10

h 58°

1 a4 b-1149 c¢25
2 al2 b27 c¢-8 d-49 f4 g-21 hée i-4
3 a79° b108° ¢55° d50° e74° f172° g80°
4 a-8 b05
5 a-6 b2 cNotpossible d5 eNotpossible 0
6 a4-2.3 b2/3-4 c14-2.3 d Not possible
7 1
8 105.2°
16 44
9 x=-9,=-_24
A
1 .
10 +—(-i+j+3k
aﬁ jt+3k)
12 a A(— 16i— 10j + k) cn.m.ITWa

14 a1b-cifbzcorb =c

15a (2.3 _,QT )

EHELIGES
16 a va 2 & b 131.8°, 48.2°, 70.5°
333
o
18a- b—
3 J3
19a ~ 1 -
bia=—=Gi—j) iiv-=
Joo !
c81.87°

| >

19 WTIT&S

1 .
—(i+2
s+

7

25 a Use i as a1 km eastward vector and j as a 1 km northward vector.

— e T2 , = - 1 s
b WD = 4i+8j, WS = 13i+j and DS = 9i-7j n@?:;: d

/30

e 3i+6j

_d_
/30

(4i+ 8j)

844
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(o1 +17-)(+f~1— = 4 10 mufm

UB+1)¢+f =12
(- <) pue (g ‘1) surof aurf q

Us+1)\+fp+16— =
fy—16 =

I

T

L)=42 (e+roy+fo—1=p
1q p-19)+fs+1c=1e ¢

AN LTI 416 =M fT41 = a1 |

1°L° 1T 2s1J2x3
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MATHEMATICS - Standard Level ANSWERS

7 and although the two sets have a similar mean, they have very different mode and
19 k=1 .

5 median.
20 64° Exercise 12.3
21 3or-2 . 1 Mode =236-238 g, Mean = 234 g, Median = 235 g
22 12i+6j- 7k (or any multiple thereof) 2 Mode = 1.8-1.9 g, Mean = 1.69 g, Median = 1.80 g
23 Not parallel. Do not intersect. Lines are skew. 3 Set A Mode = 29.1, Mean = 27.2, Median = 27.85; Set B Mode = 9, Mean = 26.6,
Chapter 12 Median =9.

. 4 a$27522 b$21025 ¢ Median

Exercise 12.1 5 a$233300 b$169000 cMedian
1 ail4500 1ii2000 b305(304.5) 6 al4375 b14.354

2 Sample size is large but may be biased by factors such as the location of the catch.

Population estimate is 5000. Exercise 12.4

: s 1 aSample A Mean = 1.99 kg; Sample B Mean = 2.00 kg
3 ails00 {120 b100 <1000 b Sample A Sample std = 0.0552 kg; Sample B Sample std = 0.1877 kg
4 a, cnumerical, b, d, e categorical . .
5 a.ddiscrete, b, ¢, e continuous ¢ Sample A Population std = 0.0547 kg; Sample B Population std = 0.1858 kg
. 2 al64l b6.84

Exercise 12.2 3 Mean = 49.97, Std = 1.365
1 Exercise 12.5

218- 221- 224- 227— 230- 233— 236— 239- 242— 245- 1 a Med= 5, OH =2, Ow =7, HOHN =5 bMed= 3.3, OH =2.8, Om =51, HOW =23

220 223 226 229 232 235 238 241 244 247 ¢ Med = 163.5, Q1 = 143, Q3 =182, IQR = 39

d Med = 1.055, Q1 =0.46, Q3 =1.67,IQR =1.21
1 4 4 3 6 8 9 5 7 1 e Med = 5143.5, Q1 = 2046, Q3 = 6252, IQR = 4206

2 aMed=3,Q1=2,Q3=4,IQR=2 bMed=13,Q1=12,Q3=13,IQR=1
cMed=2,Q1=2,Q3=251IQR=0.5
d Med = 40, Q1 = 30, Q3 = 50, IQR = 20
a$84.67 b$147.8 c$11 dQl =$4.50, Q3 = $65 IQR = $60.50

o =

e Median and IQR.

: 3 a235 bl25 ¢2 dQ1=1,Q3=3,IQR=2
g 2 g 4 a %NwN b %mw c-¢e 404 Med = MNNO
2 30- Q1=3%160
Q3=8310
1.1- 12- 13- 14- 15- 1.6- 1.7- 1.8- 1.9- 2.0- 20 IQR =$150

12 13 1.4 15 1.6 1.7 1.8 1.9 2.0 2.1 10-
5 1 2 2 7 6 1 12 7 5 T T T = Sales
100 200 300 400

(SRR

5 a0 Med = 14
30- Q1=10
Q3=19
20- IQR= 9
P = 10-

3 Set A Mode =29.1 Mean =27.2 Median = 27.85 1002003040
Set B Mode =9 Mean =26.6 Median = 9. Set B is much more spread out than set A
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MATHEMATICS - Standard Level ANSWERS

2 a b r = 0.70 (aasumed linear) iii
a Linke3
o o =g+h
" o a=28.29373419
o o b=-1,238338663
LI " o FE= 3191282615
o o (e Rai=1 b= e hes=h |
3 a b r = 0. No, not linear! u
bi ii y=1.6+0.8x
o o LinReg
o 8 " g=a+hbx
o o a a=l.6
o o b=.8
o FE=, 6d
4 No. The relationship is not linear. a =8
5 ai64% ii81% bi51% ii64% B
Ao L ci ii y=14.8+3.44x iii
. T o LinRes
u=g+hx
a=14.8
- Fi; 3doas71429
o ® rE=,
6 a br=045 =, 5913515185
8 +0.922 |
9 82% . N
10 b r = 0.7715 There is strong evidence to suggest that a student who does well in di ii y=0.6+0.8x m
Maths will also do well in Biology. ¢ Values of r are the same.
. LinReg
Exercise 13.4 = ,"_wmm_ux
1 ai - iiy=-1.33x+21.11 ] = b= g
ré=, 64
o “ r=. 5
"o, u
3 a | br=0.891 e
bi . ii y = 0.64x + 6.94 2 F €79.4%
a g°n dy=29.76+2.15x
2 ai ii y=20.6-1.26x
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MATHEMATICS - Standard Level ANSWERS

Exercise 13.5 Miscellaneous questions 12 ai a| iir=0.9629 by=0.635x-33.815
u%ﬂ
i
1 a by=0.57x - 26.2 c d When x = 1040, y = 626.59. The carcass
c0.9388 Because of the strong positive linear association, and the high r value, we weighs 626.59 Ibs.
can say that the taller the student the greater their weight.
2 0.057
3 B
4 a0.8 b Strong positive relationship
5 15
6 2078 biP=107M-1291 ii73% ciM=077E+27.14 ii100 Chapter 14
iii Extrapolated. Continued linear trend highly likely. Therefore confident .
d Find regression equation of E on M, then use M = 90 into this new equation. Exercise 14.1
7 aPositive b Linear ¢ Very strong 1 15
8 ax =2057,y = 3186 b0.9645 cy=1.68x-27 2 w 6
9 ay=-175x+64.67 b22.67 c-11.12 1 221 bas
10 ai . ii = 0.8908 5 15
o b 2 = 1.7935, that is, 79.35% 6 270
cy=2.15x-33.28 7 120
8 336
9 60
10 a 362880 b80640 1728
11 20
d e x = 37, y = 46.35; Expenditure is $4635 12 210! b2x8 ci2x9! {i8x9!
13 34650
o 14 4200
15 4
Exercise 14.2
1 792
2 all40 b171
11 ai4.4;2.02 ii14.06;2.92 bb=0.4895;r=0.34 3 1050
cr? = (03397)% = 0.1154 M wmmm
d Regression equation is (y—14.06) = 0.4895(x —4.4)\ when x = 3.5,y = 13.63 6 a210 b420
7 24000
8 8
9 155
10 5

Exercise 14.3 Miscellaneous questions

1 al20 b325
2 5040
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MATHEMATICS - Standard Level

ANSWERS

4 a05 b0.30 c0.25 Exercise 15.5

t 1 a—~ p L
T 126 18 126
" 12 1 1 .2 3
5 a . b3 €3 2 a5 by 5 45
- 72 1 1
. 3 azs bsn <o
2
1 2
m w A 5
63 133
312 03 133
7 a v K > amm b
B 5 5 5
G = = =
N 6 a;; by <
B
G 7 3
v 11
B 4 9
) G 8 SMM Gm
8 3 9 »m vww
9 2088 b042 c06 do0.28
10 20.33 b0.49 ¢0.82d0.551 10al pL 2
11 a0.22 b0.985 ¢0.8629 4 28 14
12 a0.44 b0.733 MmMa> bt
14 a0.512 b0.128 ¢0.8571 28 28
15 20.2625 b0.75 ¢0.4875d0.7123 6
16 2a0.027 b0.441 c0.453 12 =
Exercise 15.4 1oyl
1 20042 b0.7143 1Bagz by
2 a0.4667 b0.3868 L 47
322 b Mazg b3
7
4 W ummgoww b0.6
1 .. 16 1
5 r—ﬂo i 0.2 21
¢ aNem L 2N-m) m ﬁrnE..Q. 16
2N 2N—m e (N—m)2" Exercise 16.1
1 03
7 W 2 a0l bi02 ii0.7

8 a0.07 b0.3429 ¢0.30 d0.0282
9 a 0.8008 b0.9767 ¢0.0003

10 a0.0464 b0.5819 ¢0.9969

11 0.2 b0.08 c0.72
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MATHEMATICS - Standard Level ANSWERS

17aa=20<b<1 bEX) =21 varcx) = Lo+76-52) 30 b0.8035 ¢39.3
3T 37 9 Chapter 17
18 a E(X) = 4, Var(X) = 20 Exercise 17.1
Exercise 16.3 1 206915 b0.9671 c0.9474 d0.9965 e0.9756 f£0.0054 g0.0287
1 a02322 b0.1737 ¢0.5941 h0.0594 i0.0073 j0.8289 kO0.6443 10.0823
2 a0.3292 b0.8683 ¢0.2099 d0.1317 2 a0.0360 b0.3759 ¢0.0623 d0.0564 e0.0111 £0.2902 g0.7614
3 a0.1526 b0.4812 ¢0.5678 h0.0343 i0.6014 j0.1450 k0.9206 10.2668 m0.7020 n 0.9132
4 a0.7738 b3.125x107 09988 d3x10°5 00.5203 p0.8160 q0.9388 r0.7258
5 a0.2787 b0.4059 Exercise 17.2
6 a0.2610 b0.9923 1 a0.0228 b0.9332 c0.3085 d0.8849 €0.0668 f£0.9772
7 a0.278 b0.7064 ¢0.1061 2 a0.9772 b0.0668 ¢0.6915 d0.1151 e0.9332 £0.0228
8 a0.1318 b0.8484 ¢0.054 d0.326 3 a0.3413 b0.1359 ¢0.0489
9 a0.238 b0.6531 c0.0027 d0.726 e12.86 4 206827 b0.1359 ¢0.3934
10 a0.003 b0.2734 ¢0.6367 d0.648 5 a08413 b0.4332 c0.7734
11 a0.3125 b0.0156 ¢0.3438 d3 6 a0.1151 bo0.1039 ¢0.1587
12 a0.2785 b0.3417 c120 7 a0.1587 b0.6827 ¢0.1359
13 a0.0331 b 0.565 8 a0.1908 b0.4754 ¢16.88
14 a0.4305 b0.61 ¢$720 d0.2059 9 a0.1434 b0.6595
15ail4 iil iii1.058 1iv0.0795 v 0.0047 10 a0.2425 b0.8413 ¢ 0.5050
bi3.04 ii3 iiil.373 iv0.2670 v0.1390 11 a-1.2816 b0.2533
16 38.23 12 a58.2243 b41.7757 ¢59.80
19 2i0.1074 i 7.9x107* iii0.3758 batleast6 13 39.11
4 10 ) e 14 9.1660
20 a w ﬂ C W Q % 15 %NQO
21 220 b3.4641 ww m.mmwww b0.4583 ¢0.2514
22 a102.6 b 0.000254 18 23% ’ '
24 0.1797 20 11%
25 1.6,1.472 21 5%
26 20.1841 b $11.93 22 14%
25 0.1517
26 0.3821
27 0.22
28 322
p 29 0.1545
0.6 30 7
29 b 1 31 87

32 ai0.0062 1ii0.0478 iii 0.9460 b 0.0585
33 a$5.11 b$7.39
34 a0.0062 bi0.7887 1ii0.0324 c$1472
35 apu=66.86,6=10.25 b $0.38S
p 36 au=372,6=282 b20(19.9)
37 ai0.3446 1ii0.2347 bi0.3339 ii0.3852 ¢0.9995

—\
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MATHEMATICS - Standard Level

ANSWERS

6 a ,x(r) 3 256 bi5ms! iid4dms! ¢8-32 ms?! n—wmmn
@ML
t
| 4
Chapter 19
Exercise 19.1
1 a5x? box® c25x?* d27x® e-28x° f2x/ g2x h20x’+2
15 1182 -1 wwio k9x% - 12x S+mx+§u
3 3 5 1 2 1 3 3 1
2 a-2 bii 2 d—— e fok gL+ hin-
4 2 2 32 S 22 2B
i 10 ‘.m\I\Ml kA Bl L1,
wuw\wq N>\w 5x3 )\w x6 2 N>\m >\w
23 1 1 11
3 a2+l bad+32-1 ¢332+l d= e— fl- -7
RN R = T T~
hor-2 q2r-2-4 H._% L keax-2oh+ 2
P x° x x m>\m 53/33

Exercise 19.2.1
1 mpg = 4+4+h; lim mpy = 4

h—0
2. I _ 1
2 w??m?i@% s mpg = 3 M mpgp = 3
3 -12
1 7 1 53
4 a3 vwm cl2 d4 e4 mo 81 T;
5 Lm
3
6 a2x-12 b-18 c(8,-32)
7 a-3x2+3 boO n@kmvwkmv
8 NAHMM L ,(0,0) _U%XH\IMAXAOW ARRVMW
9 xnva
3

10 a-2,6,3 b-2
11a=1b=-8

12 f'(a+b) = 2(a+b) =
13 a 442-2a,a>0 _:L;vo

14 -56
Exercise 19.2.2

1 a

2a+2b

a
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MATHEMATICS - Standard Level

2 .
17 ai —3(lnx)? i -2 s bi-2e X cos(e ™) i —2xcos? e S
X 1—x
18 L
5
19 x = a. b mb +na
7 m+n

n

20 {0:ntan0” - tan0” = m0" "}

21 a —4csc(4x) b 2sec(2x)tan(2x) ¢ 3cot(3x)csc(3x) d —3sin(3x)

Nn
e csc mm\ u f —2sec(2x)tan(2x)

22 a 2xsec(x2)tan(x2)
f —2cotxescx g 4x3cse (4x)— 4x* cot(4x)csc(4x)
. secxtanx — sinx

h 2cotxsec?(2x) — csc2xtan(2x) i
2./ cosx + secx

b e¥sec(e*)tan(e¥)

2

b sec?x ¢ tanx d —3cot?xcsc2x e xcosx + sinx

23 a e5%Ygecxtanx c e*sec(x) + e*sec(x)tan(x)

)
d E e —5csc(5x)sec(5x) f cot(x) _ Omomca_oma
x

g —cosxcot(sinx)esc(sinx) h —cos(cscx)cotxesex 10

Exercise 19.4

2 2 6 42
1 ”NOXw _..vbwAH+NXvM ﬁm Qa e2 Wg Wm —.-NK_.AH|NRV

2
i-L ‘\E k -165in40 1 2cosx—xsinx  m 6x2cosx + 6xsinx —x3 sinx
2 _2\2
X (1-x7)
n w o 10 p 662 + 12x262% + 43 02% q 8sin4x — 15cos4x
x (2x+3)3 o
_ 2 5
r 2cosx? —4x2sinx? s 48(x” ¥ 227) t 10
(4x3-1)3 (x-3)3
2 6lnx—5 nZlnx +nlnx—2n—1
“ X t2
_ (x+1\" " _An(mtx)(x +1\"
3 - () s |@P:N@Lu
4 a2+-L pir
8.2 2
5 -1

6 [0,1.0768[ L ]3.6436,2]

ANSWERS
Chapter 20
Exercise 20.1
1 ay=7x-10 by=-4x+4 c4y=x+5 dléy=-x+21 edy=x+1
fay=x+2 gy=28x-48 hy=4
2 a7y=-x+30 b4y=x-1 cy=-4x+14 dy=16x-79 e2y=9-8x
fy=-4x+9 g28y=-x+226 hx=2
3 ay=2ex-e by=e cy=n dy=-x ey=x fey=(2e-Dx-e?+2e-1
gy=ex hy=2x+1
4 alep=-x+2+1 bx=1 cx=n dy=x-2n ey=-x+x
f(e-1)y=—ex+3e?2—de+1 gey=-x h2y=-x+2
5 A:y=28x-44,B:y=-28x - 44, Isosceles. z= (0, a2 — 3a*)
6 2sq.units,y=2x=1
7 4y=3x
8 by = Ja?-bx
9 y=4x-9
10 y =log.4
11 8y = 4(n+2)x—n?; 4(n+2)y = —8x+4n+n?
12 Ay = -8x+ 32, B:y=6x+25, (5,28)
2
- T e N AN
13 y = -x, Tangents: y 3 3 m w“b“mwn tangent and normal meet
at (0.5, -0.5)
14 ay=3x-7 bQ=(2,-1)
15m=-2,n=5
Exercise 20.2
1 a b c d
Y (1,2) YA YA YA
. \! 3 4.0
x 2,00 x _ x (4,4
| X
(3.2 (0,-4)
: 9 81 .
2 amaxat(l,4) bminat mlmlev ¢ min at (3, -45) max (-3, 63)

d max at (0, 8), min at (4, -24) e max at (1, 8), min at (-3, -24)

1 +w§|wu 70 |ww§ld  max at m_ |w§|w“ 70 +NNMSIw

f min mﬂﬁ v g min at (1, -1)
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MATHEMATICS - Standard Level ANSWERS

e pt A: iNo ii Cusp (local min); pt B: i Yes ii Stationary pt of inflect; 22 Stationary points: local min at (-1, 0) and local max at (1,4¢7!).
pt C:i Yes ii mﬁm:o:.mg wo::.GOnm_ max) . . Inflecti " . 5 43y 1+ ) d 5 4 f3ye(1-B)
fpt A:iYes ii Stationary point (local/global max); pt B:i Yes ii Stationary point nflection pts are: (1+ 42, (6 +4y2)e ) and (1-42,(6-442)e )
(local/global min); pt C:iNo ii Tangent parallel to y-axis. o (=3+./13 (=3-J13
13 aiA JiB iiiC biC iiB iiiA 23 Absolute min at ml..m...lﬁw._dwv , local max at AI.IN.II o.wommu
14 a b c Inflection pts at ~ (-0.4384, —1.4489) and (-4.5615, 0.1488)
A 24 -27 are left as questions for classroom discussion.
Yo orwml P sl
f'(x) _ _ \\ ) 28 a=1,b=-12,c=45,d=-34 Y (3,20)
| |
- |L_ ﬁ+ _ > | X (s, 16)
. ¥ | X
(%) .\;“5 “ 7 34
|
I I 29bb=1 anM\W A—\Aavu%\mxm\xu Yy
15 y = x3+6x2+9x+4 Y
_ X
(3,4) [ 4
> \ 30 a2.7983,6.1212,9.3179 b Use a graphics calculator to verify your sketch.
L_\ ~ > Exercise 20.3
1 aLocal min. at x = & ,local max at x = -4
_ 7 7
16 f(x) = wxw ~x2-3x-6 b Local max. at x = 0, local min. at x = +1 ¢ Local max. at x = 0.25
s 3 dLocal max.atx=1 enone fLocal max.atx=0.5local min.atx=1,0
17 flx) = 3x7 - 20x g Local max. at x = 1, local min. at x= -1 h none
Ly 2 amax. =120, min. = 128 bmax. =224, min. = -1
3 111 3.3
1 mmm, mmmm -In u c¢max. = 0.5, min.=0 dmax. =1, min.=0.
1 3 1.5 @Qm, 1.5)
/ (-172) \.
L
0.05 x e
4 (QT/3,-3/4) (4T0/3,-3/4)
19 m=-0.5n=1.5
20 ai i Ay bidi-a i =Ll 4
2 2.x—4 —(z w@
374
Ya
4 _ 4 _ St 3.3 <
| T g (-3 —
21 a=2,b=-3,c=0

860



gr=x

- _

ryd

SYIAMSNY

| L5
| _/
| X |
X == =d_ _ | ——
—
TN _
_ _
dy i q | Ly eg
y=27T=0 ¥
e=x
_ X /
od_ DN =T =TT T T
X\
/_ T «
2 |
=X
o/
X Iy
[=d- = —|— =
_
€
q eg
7=xc=A) og=x¢=42 ¢-=xT-=4Pp
W\Hxﬁwn\mu mwnx.ﬁn\«n [-=x¢=4e |

¥°02 2s1942x3

(o522 “9/57) 70 3 UL (1250 0?) Je "X [eQO[D) €1

z. v
2— 2
. mm\ 6 T/E

L

D

(28T g g

198

(€1

(91 ‘0) Yo "Xeuw [8d0] (( ‘TF) 18 "UIW [BD0] ¢ (T +X) (T —X) = (¥)/ 11

4

AV q 1#24(1-2°) e UWRQO[D € ]

LT £

(0 “7) e "urw 820 ¢ (== ||u Je "Xew [B20] £ (T+X)(z—%) = (V)/ 1

ucon,m+a
s

=(f1q

S¢ ¢

(=) +x(q+ 1)) _g(T+X)_p(T-%) = (). /e 0T

suou p (FUl+ ¢ F) ¥e 3d JuI {(gur + T °7) 18 "UTW [BqO[D) 3

y

(cwk+2 =) e U eqo @ (g8 ¢p2) e 3d Ul (1-29) Je Xew [eqoD € 6

I

mmmw “N\u 18 "XBW [8207] 2

(g -o0-2@r-9) 7 -0 sid Pur

uou

X— = XUe} dI9YM INdd0 sjutod Lreuone)s

[
mm.mm A%Hu e 3d pgur (42 °0) e "XeW [BQO[D q

(g + 02T +9) T +0)
(z-2% “7) e "xew [eJ0[ {(( Q) Je ‘Ul [eqO[DH & §
-703€[nOTed sorydeld ynm syderS od AJirop 11 - 8

(1w

G Gs) o«

5 (9-“¢-)Je Xew [ed0] (7 ‘1) Je "UIl [eD07] q

@ m e @ te 3d pur (g ‘1) e urw 20T e 9

VN

[2A27 pJopubis - SOTIVWIHLVW




MATHEMATICS - Standard Level ANSWERS

6 ai(0,1),(2,0) iiy=-lx=-2 iii Ay ivd=R \(-23  Exercise 21.3
1 aiv=-—t—y>1 dla=—2—4>1 biv=2(—e2)>0
(t-1)2 (t-1)3
iig = 4 +e28),t20 Civ=—2_0<i<2 dla=—2__0<i<2

n—m<nmﬂ|ﬁwq_ﬂ~|a+_om_oAN+CLNo mmanmuw_lo_H 1 +||_IH_LNO

2 t+1
b 1 R{-1}-R, wheref 1 (x) = 2(1-x) (t+1)
(1+x) eiv=a-2bte >0 iia=2be2:2-1),>0
fiv=(In2)x2*1—(In3)x3,r>0 iiv=(In2)2x2"1_(In3)2x3,¢>0
2 a8ms!' bneveratrest ci5m from O in negative direction ii4 ms!
d40m e
7 ay=8,x=3 b y | p
_
=5
_ _ 1 1 2
|||_|||u\|m 3 alms bnever Cr=zort=1 d 20 ms™
=X
7 /_ R RS 4 av=-62+12;a=-12t b~141sec conce duse graphics calculator
, Range = R\{8} 5 a3 min positive direction bi5m ii2m c5ms’!
Chapter 21 e oscillation about origin with amplitude 5 m and period 2r seconds
Exercise 21 .1 7 a100 m, in negative direction b3 times ci80ms! ii-34ms? d1481m
1 aix<0 iix>4 iii0<x<4 bi-1<x<2 iix<-1,2<x<5 iio 8 amax. =5 units, min. = -1 unit Ts cia=-12cos(2t-n) iia=-4(x-2)

2
ci-l<x<1l idix<-1 iiix>1 diO<x<1l ii2<x<3 iiix<0,1<x<2 ..

iy = —0.25 — —0.25
ei o ii-2<x<4 i@ fi-d<x<-1,2<x<5 ii-1<x<2,5<x<8 9 a03l8mabove biv=375¢02(-3 iia=-09375002
c0322m da=-025(v+3)

m g
. 10 a0<t<050rt>1 bt>05 ct=1lorle8<t<5
Exercise 21.2 11 a This question is best done using a graphics calculator:
1 4.4 (4 deer per year, to nearest integer) b From the graph the particles pass each other three B
2 2200 nwsu b 73.5 cm?/day times ¢ 045s;285s; 387 s
3 a75 No — 03 T -1
4 a$207.66 b$40.79 peryear c$41.54 per year divy = 032 ms™ i vy = 10e7(1-1) ms A
5 a250 b3.33 c¢2.50 e Yes, on two occassions.
6 al230<x<48770 approx. bi0<x<25000 ii25000 <x < 50000 12 a 2m in positive direction bi2s iinever
7 66667 to nearest integer, 1446992 to nearest integer ¢ 0026 ms2
8 b13333 d46.67 e0<x<5700 13 a b 0295
9 aD(x) = 20000@x+12) 5\ 13 1222222 items/dollar
(x2+ 12x +20)?
10a 2% bir>0 iirxew
(x+32)2
11 ai0Omm/s ii~90.69 mm/s b 0.6sec
12 a8.53cm/s bnever c¢never window: [0, 37] by [0, 14]
13 —¢ ' ms™?

862
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MATHEMATICS - Standard Level

ANSWERS

Chapter 22
Exercise 22.1
14 1.8 cle 1.9 e 3 7.6 9
x4+ ~x8+ + =x?+ + -x0+ +
1 axtte 7wx ¢ emlte &ox ¢ ezxite mmx c gx’+tc
rwxp+m
2 alSx+c b3x+tc clOx+c &wx+q e—4x+c f-6x+c m||x+q
h-x+c
19 13 1 4 2 13 H 3241
—=x2+ +2x3+ ~x*—9x+ x+=x3+ tot
3 ax F¥te b 2x 30 Te ¥ 9x+c &mx gr te exx c
£x5/2 1457+ ¢ mw 3+x24¢ hx3-x2+c ix-— W 3+c

13 1- 14 23 3» 1 4
4 —x° —=x*—6x+ —xT—Zx° —Zx~ + —(x— +
a3x’ - 5x 6x+c _uha g nACn 3)*+c
+layls 1o 12 230 250
+ox2 4 +ox2 o Ex3/2 24524
&m 5 w F¥oTe extoxto3x o c
272,452,232
+ + _2x+
mq = 3 2x+c¢
5 mwalwx.Tn _um:w+m:+w+m nllelF.fn &wxw.fwx...m
2 u X y2 3y3 2
1 - 13 1
e-x*—4x+c f-t+2t—=-+c
2 3 t
6 »m%+w>\wlmx+q bid+la 22 dsn,,
7 3 N 7 5
oL 24024000 difvire e2fF 2B flB+lqure
NNN z 2 5 3
8 Nwawk.fmv»f.q b 3JxZ+4+c
Exercise 22.2
1 axZ+x+3 VlewquL mk\ulwxw ho &Wkw+w+wxlw e (x+2)3
X

mwxu+H hx*—x3+2x+3

2 wxm +142
2 x 2

3 $3835.03

4 95

5 N%n cm?

6 292
513,23
het + &2
ENREE
8 1,-8
9 P(x) = Mm&iwx
_ 20000 » o1
10 N T #9091 4+500,1>0
11 »wn\mxfrf by= ! w+w 240y
12 y = 23 +x2 +x)
13 f(x) = lem+%m\<|m
14 Vol ~ 43202 cm?
15 110 cm?
Exercise 22.3
1 a Hmmx.fm vwwwx.fm nwmmx.fm d 10e%1% + ¢ m\wwlf+m
5 3 2 4
WIO.Nm\o.mx+m h2el~*+¢ ise¥tl+4c .wmwwwu:wq

—m>\m\a+q

2 adlog x+tc,x>0

k3e/3+c

2
b-3log x+c,x>0 ¢ w_ommx.fﬁva

dlog (x+1)+c,x>-1 1

me Nx+_omx+mavo h3mx+2)+¢

3 »lwooﬂwxfrn VWmEGxVqu nw&:@xfrn

1 )
— + =x% +
4 a NOOmQxV FXTFe

d cos(x)+c

b 2x3 - ks&é +e

7 Hmkn.vh,

m
43 ﬁu+ . @L +

d 3¢ 2cos 3x) e e 3sin 3 woom@xv c
mwmwx
h 5 . 1

+£om%|x+9xvo g mex+wma+x+q

4
.1 2x 1 2x 1 2x+3 1

= —2x—= + k = + 1-= 2x+ 1)+
._Nm x-5e c 5€ c Noommx m)+c

m sin(x—7) tc¢

3

Zcos(4x) tx—log x+c,x>0 1 tan(3x)—2log x + 26524 ¢6,x>0
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ow_ommewavo mxlw_om%Tern“xvo
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MATHEMATICS - Standard Level

ANSWERS

4

8 @G 1) ¢

e \W_omAOOmwS +c f M_omﬁ + tan3x) + ¢

TNWWSA—S.XVL_.Q m\WAHJrOOmNva\N.TQ u mmﬁﬁwkvn,rﬁ W\mAlkw._va.TQ

;M H kw :
—T: m_:mxg +n5moox+n :mE:C.TNm :.,.moﬁm: 3 \wx+q

4 s&%ﬁ b-2/2+2/T+e c¢3In2(2+.2) d sine—sin(e™!)

2 m32] §2 el LT 3 L
mLTSANu ; mw ge—¢ hn2 i 3 jo wm _@A m

W —

1
60
Exercise 22.4.2

1 af@@+1)24c b3+ 24 c-1@d-wh)See dnEd e

n

e-— L ie fel® i gm(2+4z-5)+c h-32-2)*+c
18(3x2 +9)3 8
ieSin¥4e jn[eX+1]+c _ﬂw&:mx+n
tanx 2 1 1 2
2 ae®™¥+¢c b-In(1-2x*)+c ¢———+c d=(lnx)*+c
1-2x2 2
e-In(1+e™+c flIn(lnx)+c
3 20 b2 17 dm2 e lm2 £l
3 54 3 4
W7 8 g3 2_ 1042 5005 1
4 a 373 Vw?og 1) ¢ S dind el m#@ e )
1 2 31
5 ajg _um\wkw <% d4-2.2
6 a23 bis 2 da? e3+2in4
5 5 3 3
n .L@ T g lgint ) T §T _ L@
7 ag3 b 8Sin R ._Nms (1) e22-2 3 ; g m—2Tan"!(3
Exercise 22.5
15 38 5
1 a 2 T d-8
35 8 1 4 7 5 .20 .
2 ag; _umkmww c-2 d0 ez f-3 gg hz i jO

4 aeb2e2-e%) c0 d2e-e!) eel+d_e2 mwﬁ?%v

g2Je-3 h wc%zfmf 15) ii(el-ed)

2
6 a3ln2 b2ln5 c4+4In3 a% @W_a £2In2 mw h4ln2 - 2
iln2
2
8 a1 b3B B 42 eZ 1 f0 go Ll L o
2 2 2 22

3y 1T 3 e335.3 f1-
9 a3 7w M3 no&qm nwkmm f1-1n2

21
10 5@

11 sin2x+2xcos2x; 0
12a2m-n bm+a-b c-3n dmQa-b) ena®
13 a ¢01¥ 4 0.1xe01% ;5 10xe0-1¥ — 10001 + ¢

bi99 accidents ii N = 127+ 10¢e9%17— 100017+ 978
14 a 1612 subscribers b 46220
15 b ~524 flies

Exercise 22.6
1 a4sq.units b % sq.units ¢4 sq.units d 36 sq.units e w $q.units
2 aesq.units b WQN_ —2-¢2) sq.units ¢ 2(e+ e 1-2) sq.units

d 2(e? -2 -¢) sq.units

3 a E@D sq.units b 2In5 sq.units ¢ 3In3 sq.units  d 0.5 sq.units

4 a2squnits b w sq.units ¢ wnm +2-2squnits d 2 sq. units

e 4.3 sq.units
12 sq. units

Amkw — w sq.units.

In2 + 1.5 sq.units.

2 sq.units.

37
0 12

= o0 NN &

$q. units

866
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MATHEMATICS - Standard Level ANSWERS

5 a(1,-2),(-1,4)and (3,0) b ] 14 a c
Ay Ay
L9 Ay
/ 3
~
—_— N
= -4 == 0.2 21f 3 NG
- -\ 0 & (-2, mx X X X
& G0 33210 T 2 34
(172) -1
I -2
6 a2 bS=[0,0frange=[1,0[ cf[1, o0 ~R,f(x)=(nx)>
7 a o \ b o\ 15ak=00r16 b @2x-1)Bx+2)(x+3) ¢c0<x<3
%6 16 a0<x<5 b70 TNWWL
@9 1729 b-4
@2 18 +3
> \?9 > 19ay=-2x b WMHW
-2
_4 1
c d 20bx - R
YA YA ..
s 21 _u:Nme.,rwﬁvw\mHmﬁ\w
(5,9 / 2
\\fé 22 SW b 59136
Y_ v 23 4 3, 648
a=-=b=—-—n=10
o / X 5 25
w\@e 20y . 24 aii{tl} biy = ./6(x-3) dix=9y=6
(1.-2) ’ 25 1792x°
8 aib5l2 ii2 bi3xZn+3xh2+h3 i 3x2+3xh+h? 26223 p3.l U
. e 3 . . 22 22 2
9 ai-loré6 i — biR \{3} ii0.2 iii0 27 aR bl-od] cl-wd]
0.8 5 :
10 ai2or6 ii WQNLV bi0<x<1 iR iii log,4~072 Z_nml%no.% 28 b 3 sq units
0.
. ‘ 2a b
11 a g(f(x)) = Iﬂﬂ‘xm%/ﬁ: b P=(2,4) N ea 3e.d . 2ed se.d
2aix=2 {55 b1+ cifte) = Lo1, g0 = —— i [-1,1]\{0}
n3 7 2 o1
13 0.5 x x
0f 2c 4¢ ™ 0| 2¢c 3¢  4c
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MATHEMATICS - Standard Level

ANSWERS

4 aiA:$49000; B: $52400; C: $19200 ii A: $502400; B: $506100; C: $379400
b46% cil4 months ii Cnever reaches its target
5 ar=05 b625cm
6 b 26°34' or 135°
Tn lln w
7 b
8 a28
n 2n 4n S¢m T
9 NMVMVMVM _Uowmwnwwn
10 a Max. value is _qu for x = w+w§ or x = W: +2kn , where k is an integer;
min. value is W.N for x = kn, where k is an integer b m Wm

1l au, =761 bn=3(74-p) c5(74-p)(68+p),420

24(4./3-3)
12 =30

N

Y

3

15a~342 b20terms cO0<x<2 d{1,3,8,18,...} eu, =23-3n
f$4131.45

16a-l b4
2

17 a120° b 14./3 cm?
18 ai 03,3 m ii02./3m b~1.15m ¢ 73°13

T 41 b 4n
uwww,w TﬁimAwaw

14 a 60°,109°28’,250°32,300° b1 2cosecd ii mq

20 a8cm b 28°4’
21 3

& 7m 13m 19 mmv
NNNTN,S“ SQL b (31

23 a$77156.10 by, = —SB,u; = 3.3

6

25 biBP =660 m, PQ =688 m
26 216°
27 b906 m

28 a 38°40’

24 a f(x) = 3cos(2x) b ﬁl@ c3

b 0.08004 m? ¢ $493.71
29 ana - =B brange=(3,35] «ci3 ii2

30

31
32
33

34

35

36

37
38

39
40

41

ai w4) = 19.38,P(4) = 14.82

iii W(35) = 13.45, P(35) = 23.25

ii w(20) = 10.95, P(20) = 27.02
b Amp =5, period = 50 weeks

c N d $27.07 e during 7th & 46th weeks

20 »=P()
25
20
15
10 y=wQ

5 t

10 20 30 40 50

2 $49000, $47900, $46690 b $34062.58 ¢ 18.8 years d ~$248564

aii26 cards b26,40,57,77 ca=3,b=- d155cards msnt:LwC
a~277m bi30m ii2.0m c4.15pm d Use graphics calculator.
mNWANAoW
1.262 ha
%)
¥
mxulmw'a,mum b Y nlwlmAXAmum
—n T
\‘_7 \
1623 m

al9.5°C bbDu)=-1+ Noommmg d Use graphics calculator.

e 8 am to midnight
1939 m
aii N, = 2000,a = 10 b 2000, 2200, 2420, 2662, 2988.2 c¢52hrs d 176995

— .e n—1
a(d-m em® b Y™ 2 ciir=1 jii 4, = il&xmv on=1,2.

2 2

di mi\i em?  ii2(4-n) em? e Geometric

Revision Set C

1

2
3

1
—(i+j+k)
3

7

SXHN.TPL\H?NHM.T%( br=35_y_z=45
2 2 1 1 5
0

a-7i+6j+k b-8 ca=

870
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MATHEMATICS - Standard Level

ANSWERS

57 b (x, P(X = x)) values are: mo“ Wwv , mr wmv , mm“ WWV C E(X) = 1.2,var(X) = 0.48
a3

58 im mw EW ZM <w r%-ﬁmsg

59

60 a0.1359 b 13722 ¢ kuw da=141.21

61 wm b m ¢ not independent

62 ab+6a vomvmW
63 20.081 b m

64 a0.0169 bi0.9342 iil27 iii0.008
65 a0.1587 b0.7745 ¢$0.23

66 ai ) frequency

— N W AW

> X

12345678910111213141516
i A cum. freq
25
20
15
10
5

» X

12345678910111213141516
bill44 ii2.6695 cix,, =4,x,, =16,med=12, 0, =135,Q, =95

max

e D

[2345678910111213141516 'x
67 ai0.24 1ii0.36 b 172+0960 <¢Q>29.17
68 a use graphics calculator bix, = 3735, x, = 37.31
ii A:s, = 8801,B:s, = 9.025
=56, med =36, 0, = 43, 0, = 31
=57, med =37, 0, = 44, 0, = 31

ii med = 12, mode =12 iii4

ciClassA:x,, =23,x
ClassB: x,, =22, x

max

max

Class A PO

0 10 20 30 40 50 60
Class B

——— |

ii Class A: med = 36; multimodal - 34, 35, 39, 43, 48
Class B: med = 37; multimodal - 27, 34, 38, 42, 49
iii Class A: IQR = 12, Class B: IQR =13

Y

d Results from both classes are very close, however, Class B does slightly better as it

has a larger median as well as the larger maximum value.
Revision Set D

1 a—X— b 2cos2x—2(2x— 1)sin2x

Jx2+4

_
2 mow +log 4

w wm“bﬂn 7?WQA%W ngm@.c::m

4 al9.8°C b 1.6°C per minute ¢ 17.3 min
5 axe[-1,0[ U ]0,o[ bxe J-w,0[ U[2, 0]
6 10m
7 a . b —4sin2xcos2x Or —2sin4x
ARN.T :N
8 ail0 ii2 bxe[22] cx20 d-—— 2<x<2
4-x2
9 a_ 2" 4.0 b-2
(1+h)?
10 a74 b0.69
11 1.455 ms!

E»Eumo_ﬁoamﬁaﬁbﬁ Tw Q w_cnm_n&:mﬁovowx-wbﬁmwn%ﬁmﬁﬁro
b Local min at Tl_m Q ; asymptotes at x = 1,y =0.

_U x+3

13 a 6cos2xsin?2x ——
(2x+3)3/2

14 WAmnx —4x+e ) +¢

15 720 m3

872
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MATHEMATICS - Standard Level

ANSWERS

_ T _ T _ T
nmh HH = WVHN = quw = w
45 aa=2;fx)=2+,x20 b _W|mn cubic units
46 aiR ii[0,0 b0.5 c{0,4} di yA ii{x|x>4
g(x)
|
1 i)
T | .k.'
7 >
ei4sq. units i mﬁmh: 3) cubic units
2
47 a —6sin2xcos?2x b 1-2x7
J1-x2
48 a sinx+xcosx b xsinx + cosx
49 ay=-ex+tet+te!l b YA curve nwm+mlm $q. units
normal
] &
50 ww sq. units b Mn cubic units
51 a[0,5] b use graphics calculator ¢0.625 da = WlwwomNmM
. NELETN NONEE
52 ¢ Minimum, 3na @ ; Maximum 3na h b
53a v b 30 seconds ¢ :mm metres
20
o
20 407

54 a —¢*(cosx+sinx) bl

55a-L41 b2t i2ee
2 2

56 a use graphics calculator b 4(x) = 2xcosx, 0 <x Awﬁ d 1.12 sq. units
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