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CLASS IX (2019-20)
MATHEMATICS (041)
SAMPLE PAPER-9

Time : 3 Hours
General Instructions :
(i) All questions are compulsory.

Maximum Marks : 80

(ii) The questions paper consists of 40 questions divided into 4 sections A, B, C and D.

(iii) Section A comprises of 20 questions of 1 mark each. Section B comprises of 6 questions of 2 marks each. Section
C comprises of 8 questions of 3 marks each. Section D comprises of 6 questions of 4 marks each.

(iv) There is no overall choice. However, an internal choices have been provided in two questions of 1 mark each, two
questions of 2 marks each, three questions of 3 marks each, and three questions of 4 marks each. You have to
attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted.

Section A

Q.1-Q.10 are multiple choice questions. Select the
most appropriate answer from the given options.

Four rational numbers between 3 and 4 are: [1]
34,6 13 14 16 17
(a) ga 57 17 5 (b) ?a ?7 ?a ?

(c) 3.1,3.2,4.1,42
Ans: (d) 3.1,3.2, 3.8, 3.9

To find four rational numbers between 3 and 4.
3 X5 and 4 X5

(d) 3.1, 3.2, 3.8, 3.9

5 5
15 20
? and ?
15 20 . 16 17 18 19
Between = and 5 lies BB B E

Now, from the given options (a) and (b) does not
contain rational number between 3 and 5.
(c) has 4.1 and 4.2 that does not lie between 3 and 4.

In the method of factorisation of an algebraic expression,

which of the following statement is false? 1]
(a) Taking out a common factor from two or more
terms.

(b) Taking out a common factor from a group of terms.
(¢) Using remainder theorem.

(d) Using standard identities.

Ans : (¢) Using remainder theorem.

Remainder theorem is not used for factorisation of an
algebraic expression.

If the coordinates of the point P are (3,— 5) then the
perpendicular distance of P from the y-axis. [1]
(a) 4 (b) 5

(c) 3 (d) 2

Ans: (c) 3

Since, the abscissa is 3.

X'€ > X

3 units
> P(3,-5)
W

v

Perpendicular distance from the y-axis is 3 units.

The graph of y =6 is a line [1]
(a) parallel to z-axis at a distance 6 units from the
origin

(b) parallel to y-axis at a distance 6 units from the
origin

(¢) making an intercept 6 on the z-axis

(d) making an intercept 6 on both the axes

Ans : (a) parallel to z-axis at a distance 6 units from
the origin

For every line [ and for every point P (not on [), there
does not exist a unique line through P 1]
(a) Which is not parallel to [.

(b) Which is perpendicular to [.
(c) Which is coincident with [.
(d) None of these

Ans : (a) Which is not parallel to I.

There can be infinite lines that can be drawn through
P not || to I but there exist a unique line through P
which is parallel to [.

< >
P
In figure, if I1l m, m |l n, then z= [1]
I
X
m
50° ;
(a) 130° (b) 140°
(c) 120° (d) 154°

Ans : (a) 130°
Since [l m and m Il n, then [l n
x+50° =180°
x =130°

[Co-interior Angles]
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In the given figure if BE = CF, then [1]
A

B C
(a) AABE= AACF (b) AABE = AAFC
(¢) AABE = A CAF (1) AAEB= AAFC
Ans: (a) AABE= AACF
In triangle ABE and ACF,
BE = CF

/ CFA = Z BEA =90°
Z A is common.

AABE = AACF [AAS Criterion]

The angles of a quadrilateral are in the ratio 1 : 2 : 3

Hence,

: 4. The largest angle is [1]
(a) 36° (b) 72°
(c) 108° (d) 144°

Ans : (d) 144°
Let the angles be z, 2z, 3z and 4z.
x+2x+ 3z+ 4z = 360°

10z = 360°
z =36°
largest angle = 4z
=4 X 36°
= 144°
Which of the following figures lie on the same base
and between the same parallels? [1]
A B
E F
(a)
H D 6] C
A E B
(b)
D C
A
()
D
A C
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D E G C
Ans : (b)

Common base = DC and two parallels are ABand
DC.

Thus, DEDC and parallelogram ABCD are on same
base DC and between same parallel lines AB and
DC.

Diagonals of a cyclic quadrilateral are the diameters
of that circle, then quadrilateral is a 1]
(a) parallelogram (b) square

(c) rectangle
Ans

(d) trapezium

: (c) rectangle

(Q.11-Q.15) Fill in the blanks :

The construction of a triangle ABC, given that
BC=6cm, £ B=45° is not possible when difference
of AB and AC is equal to .......... cm [1]

Ans : 6.9 cm

It is not possible to construct triangle whose difference
of two side is more than the third side.

If the perimeter of an equilateral triangle is 90 m, then
its area is ............. m’. 1]

Ans : 22573 m?
Let a be the side of given triangle.

Given, 3a =90
a =30m

_ 90

§= 2
=45m

Area of triangle = /45 (45 — 30) (45 — 30) (45 — 30)
=45 x 15 x 15 x 15
=15 x 15v/3
=225v/3 m?

or

If base of a triangle is doubled then its area will be
............. times of original area.

Ans : two

Volume of a cylinder is three times the volume of a
.......... on the same base and of the same height. [1]

Ans : cone
Width of the class-interval is called .......... of class
interval. 1]
Ans : size
Probability is a measure of .......... . [1]

Ans : Uncertainty
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(Q.16-Q.20) Answer the following :

Find a rational number between —5 and —6. [1]
SOLUTION :

i _—5+(=6) _-5-6 _-11

Rational number = 5 =—5 =5
Find the zero of a polynomial 2z + 4 [1]
SOLUTION :
Given polynomial is p(r) =2zx+4
On putting p(z) =
We get 2z+4 =0
2z =—4
T = _74 =—2

Hence, r =—2
is the zero of the polynomial 2z + 4
Find the image of point (—4,6) under origin. [1]
SOLUTION :

If origin is taken as mirror, then signs of both
coordinates will be changed.
So, image of point (— 4,6) under origin is (— 4, 6)

One side of an equilateral triangle is 4 cm Find its
area. [1]
SOLUTION :

Area of equilateral triangle = Q(a)2 =4v3 cm?

Is it correct to say that in a histogram, the area of
each rectangle is proportional to the class size of
the corresponding class interval? If not, correct the
statement. [1]

SOLUTION :

It is not correct, because in a histogram, the area of
each rectangle is proportional to the frequency of its
class.

Section B
Find the value of z, 27 + 2% =%/2". 2]
SOLUTION :
We have, 27 = 2% = ov
= (2)73:—21 — 5\/?
95 _ 215x%
=923

On comparing the power of 2 from both sides, we get
= 5 =3

v =3
or
V3+V2 .
If 2=Y2TY2 then find the value of 27.
/32
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SOLUTION :
/34432
We have, r ==
V3 -2
2
Then, 2 - (M)
/32
_3+242V6
3+2-2V6
_5+2V6  5+2/6
5-2V6 " 5+2v6
_(5+2Y6)
T 25-24
_25+24+20V/6
o 1
= 7 =49 +20v6
22. Write linear equation such that each point on its
graph has ordinate 3 times its abscissa. 2]
SOLUTION :

23.

Let the abscissa of the point be z and the ordinate of
the point be y. According to the question,

y =3z
when z=1, y=3XxX1=3
when z= 2, y=3X2=6
when z =3, Yy =3x3=9

Thus, we find three points A(1,3), B(2,6) and C(3,9).
Now, we can see that any point on the line joining
these points has an ordinate 3 times its abscissa.

In which quadrant does the given point lie ? 2]

(ii) B(—2,5)
(iii) C(—3,— 2)
(iv) D(2,4)
SOLUTION :

(i) Point A(4,— 3) is of the type (+,—).
So, it lies in the IV quadrant.

(ii) Point B(—2,5) is of the type (—,+).
So, it lies in the II quadrant.

(iii) Point C(—3,— 2) is of the type (—,—).
So, it lies in the IIT quadrant.

(iv) Point D(2,4) is of the type (+,+).
So, it lies in the I quadrant.

24. In the given figure, find the value of z. 2]
A
30°
MMz
45° 20°
B C D
SOLUTION :

In AABC, we have
£ZBAC+ £ABC+ £ACB =180°
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= ZACB =105° breadth = 6 m
Also, ZACB+ £ACD =180° and height = 3m
[By linear pair axiom] Volume of tank = Capacity of the tank
= ZACD =175° = Length x Breadth x Height
Now, x =2LZMCD+ £ CDM =8m X 6m X 3m
x =75°4+20° =95° =144 m?
Ina AABC if AB=3cm, AC=3cm and Z A = 50° Quantity of water which the tank can hold
, then find Z B. 2] = 144 x 1000 L
A [" 1m®=1000L]
= 144000 L
50°
or
The circumference of the base of a cylindrical vessel
is 132 cm and its height is 25 cm. How many litres of
B C water can it hold ? (1000 cm® = 11)
SOLUTION : SOLUTION
Given, in AABC, Given, Height, h =25cm,
AB = AC=3cm 2mr = 132 cm
ZC =4ZB 2rr =132
But A+ ZB+ £C =180° = 2><¥><7’:132
= 50°+ £B+ £B =180° 132 % 7
X
2/ B =130° =959y = 2lem
= ZB = 1320 =65° Volume of the cylinder = mr*h
or =22 521 x 21 x 25
In a triangle ABC, £ B=45°, £ C= 55° and bisector — 34650 em®
of £ZA meets BC at a point D. Find £ADB and o 24650
LAD . = —=F~A~~ = i
C 1000 34.65 litres
| Section C
: 27. If z— y =5 and zy = 84, find the value of 2° — ¢*. [3]
SOLUTION :
B ll) o 2=y =(z—y)(+ v+ ay)
=(z— y)[(m —yf + 2zy + xy]
SOLUTION : =(z—y)|(z— y) + 3ay]|
2
/B =45°, £ (C =55° [Given] =5[(5F +3 x 84]
In AABC, = 5[25 + 252]
= £ZBACH+ £ZABC+ £ ACB =180° =5 X 277 =1385
ZBAC+H+45° +55° =180° or
£ =80°
BAC =80 If 22+ 3y = 12 and zy = 6, find the value of 82° + 274
52 BAC =40° :
Now, in AABD, SOLUTION :

26.
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ZADB =180° —(45° +40°) = 95°

A cuboidal water tank is 8 m long, 6 m wide and 3 m
deep. How many litres of water can it hold ? [2]

SOLUTION :
Given, the cuboidal water tank have :

length = 8 m,

We know that
(z+y) =2+ v" + 3ay(z+ v)
= 2P+ =(z+y) - 3zy(z+y)
Now, 82"+ 27y" = (2z) + (3y)’
= (2z+ 3y) — 3(22)(3y)(2z+ 3y)
=12~ 18 x 6 x 12
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= 1728 — 1296 = 432
Hence, 82° + 271° = 432.

If a line is drawn parallel to base of isosceles triangle to
intersect its equal sides, then prove that quadrilateral

so formed is cyclic. [3]
SOLUTION :
Given ABC is an isosceles triangle in which

AB= AC and ED||BC.
To prove : BCDE is a cyclic quadrilateral.
Proof : In AABC, AC= AB

ZB =2£C
or 42 =23
[ Angles opposite to equal sides of an triangle is
equal]
ED||BC

Z1+4 £2 =180° [Co-interior angles]
Z14 £3 =180° [ £2= 23]
4 BED+ 2 BCD = 180° [Co-interior angles] ...(1)

Also, 43+ Z4 =180°
42+ 24 =180° [ £3=Z2]
ZEBC+ £EDC =180° (2)

From egs. (1) and (2), we get quadrilateral BCDE is
cyclic.

Hence proved.
The perimeter of an isosceles triangle is 32 cm and its
base is 12 cm. One of its equal sides forms the diagonal
of a parallelogram. Find the area of a parallelogram. [3]

SOLUTION :

Let AABC be an isosceles triangle with base
BC =12 cm, perimeter = 32cm and AC is a diagonal
of a parallelogram ABCD. Draw AM 1L BC'.

A D

BM =M =12 —6em

So, 9

AB=AC =327-12 _ 150

Also, 5
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and AM =V AC*— CM*
=+/10* - 6> =100 — 36
=+v64 =8cm

.. Area of parallelogram ABCD
=AM X BC
=8 X 12=96cm”

or

D and F are the mid-points of BC and AD
respectively of AABC. If area of AABC = 20cm?,
find area of AEBD.

SOLUTION :
Given, D is the mid-point of BC'.
AD is the median of the AABC.
1
= ar(AABD) = QaT(AABC)

[ Median of a triangle divides it into two triangles
of equal areas]

A

B D C

ar(AABD) :% % 20 = 10 cm”
Also, BE is the median of AABD

So, ar(AEBD) = %aT(AABD)
-1 x 10 = 5 cm?
2

In the given figure, DE|| BC and MF||AB. Find :
3]

(i) ZADE+ £ MEN
(i) 2 BDE
(iii) 2 BLE
A
M
— D |
E/\ N
40° 50°
B /L C
F
SOLUTION :

In the given figure, DE || BC and AB is a transversal.
Then ZADE = £ ABC=40°

[ Corresponding angles are equal]
Also, AB||MF and DE is a transversal.
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Then ZMEN = £LADFE
= ZMEN =40°
(i) £2ADE+ ZMEN = 40° +40° = 80°
(ii) ZBDE =180° — ZADE
= 180° —40°
= 140°

[ AB is aline and DE is a ray standing on it,
so ZADE+ £ BDE = 180°]

ZDEL = ZMEN
=40°

[Vertically opposite angles|
Now, DE||BC and MF is a transversal.

ZDEL+ ZBLE = 180°

(iii)

[ Pair of interior angles on the same side of the
transversal are supplementary].

= 40° + £ BLE =180°
ZBLE =180° —40° = 140°
In figure, AB= CD. Prove that BE= DE and

AE = CF, where E is the point of intersection of AD
and BC'. [3]

A C

SOLUTION :

Given : In figure, AB= CD. FE 1is the point of
intersection of AD and BC.

To prove : BE= DFE and AE = CFE

Proof : In AEAB and AECD,

AB = CD [Given]

ZB =4D [Angles in the same segment)]

LA =2C [Angles in the same segment]

AEAB = AECD [By ASA]

BE = DE [By CPCT]

and AE = CE [By CPCT]

Construct a triangle ABC in which BC=7cm,

£2B="75"and AB+ AC=13cm. 3]
SOLUTION :

Steps of Construction :

(i) Draw a line segment BC'= 7 cm.

(ii) At B, draw £ CBX =T75°.

(iii) Cut a line segment BD = 13 cm from BX.

(iv) Join DC'.

(v) Draw the perpendicular bisector LM of CD,
which intersects BD at A.

(vi) Join AC. Then ABC is the required triangle.

Solved Sample Paper 9
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33. The volume of a cylinder is 4487 cm® and height is

34.

7 cm. Find its lateral surface area and total surface
area. (3]

SOLUTION :

Let the radius of the base and height of the cylinder
be rcm and h cm respectively.

Then, h =7cm [Given]
Volume = 4487 cm® [Given]
= nr°h = 4487
T X 1P X T = 4487
7 =64
= r =8cm
*. Lateral surface area of cylinder
=2mrh =2 x 2 x 8§ x 7

= 352 cm”
Total surface area of cylinder

= (27rh+270°) = 27r(r+ h)

:2><¥><8(8+7)

_ 5280

_ 2
7 = 754.28 cm

or
The largest sphere is carved out of a cube of side 7 cm.
Find the volume of the sphere.

SOLUTION :

Side of cube = 7 cm

Side of cube = 7 cm

Diameter of sphere

Radius of sphere = r=

_4_s_4_(TV
Volume of sphere = 3 = 37r<2>
4

Probability of getting a blue ball is 2, from a bag

containing 6 blue and 3 red balls. 12 red balls are
being added in the bag, then find the probability of
getting a blue ball. 3]

SOLUTION :

Given, number of blue balls in a bag = 6
Number of red balls in a bag = 3
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Then, total number of balls in a bag = 3 or
After adding 12 red balls, If a+ b+ c =0, then prove that
Total number of balls became =9 + 12 = 21
Number of blue balls = 6 (b+cf (c+af (a+ by _
. _ Number of blue balls 3bc 3ac 3ab
P (getting a blue ball) = Total number of balls
SOLUTION :
6 _2
b Lis 0T (c+af (atby
o 3bc 3ac 3ab
SCCthllD _b2+62+2bc+02+ a2+2ac+a2+ b+ 2ab
B 3bc 3ac 3ab
If VT -1 f+ 1 _ =a+ b\/_ find the values of a [Using (I"‘ y)2 =2+ y + 2ay]
ﬁJrl \/?, 1 1 5 5 ) 5 5
=3 [ab®+ ac®+ 2abc+ bc® 4 ba’ + 2abe + a’c
and b. [4] e
+ b’ c+ 2abc]
SOLUTION :

We have,

V-1 J71+1
1 e e T

VT -7 -1)-(VT+ 1T +1)

- (VT + )T -1 e
(VT -1y (V7T +1) .
N <ﬁ>2—<1>2 e
AR 2D )20+ 0]
=a+bv/7

(7—2ﬁ+1)g(7+2ﬁ+1) -

= _465 =a+ /T

= fgﬁ =a+b/7

= a=0, b:—%

Factorise : [4]

(a+ b0y —(b+c) +(c+al+3(a+b)b+ c)c+ a)

SOLUTION :

(a+ b)Y —(b+ ) +(c+ af+3(a+b)(b+ c)(c+ a)

=(a+ b +{=(b+ cf +(c+a)’}
—3(a+ b){—=(b+ c)}(c+ a)
=[(a+b)+{=(b+ c)} +(c+ a)]

[(a+bY +{=(b+ c)f +(c+af —(a+b)
{=(b+ )} —{- b+c}(c+a)f(c+a)(a+b)]
=(a+b—b—c+c+a)a®+2ab+ >+ b* + 2bc
++2ca+ a’+(a+b)(b+ c)+(b+ c)c+ a)

—(c+a)(a+0)]
= (2a)[a’+ 2ab+ b’ + b* + 2bc+ ¢
+c*+2ca+ a*+ ab+ >+ be+ ac+ be
+ba+ ¢+ ca— ca— cb— o’ — ab]
= 2a[a’ + 30"+ 3¢’ + 3ab + 3bc+ 3cal

37.
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3abc[ab2+ ac®+ bc®+ ba’ + a*c+ b’ c+ 6abc]

1bc[ab(b + a)+ ac(c+ a)+ be(c+ b)+ 6abe]

=32 b w—|ab(—¢)+ ac(—b)+ be(— a) + 6abc]
[ a+b+c=0]
= ﬁ[— abe — abe — abe + 6abc]
= gzzg =1=R.H.S. Hence proved

The cost of a shirt of a particular brand is ¥ 1000.
Write a linear equation, when the cost of x shirts is
R y. Draw the graph of this equation and find the cost
of 12 such shirts from the graph. [4]

SOLUTION :

Yi
(12, 12000)
12000 - == ---------------=-2--- P

11000 4
10000 1 !
9000 1 !
8000 + \
7000 1 |
6000 1 |
5000 1 :
4000 + !
3000 1 !
2000 1 !
1000 1 :

I

Cost (in ) —

(2, 2000)
(1, 1000)

0123456789101112X
Number of shirts —

Given, cost of z shirts =%y

Cost of 1 shirt = ?%
According to the question,

= Y = 1000
X

1000z—y =0
From graph, the cost of 12 shirts is I 12000.
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38. Construct a triangle ABC in which BC'=5.8cm,
ZB=45° and £ C=60°. Construct angle bisectors
of ZB and Z(C and intersect them at point O.
Measure £ BOC. [4]

SOLUTION :

Steps of construction :
(a) Draw a line segment BC' = 5.8 cm.
(b) At Band C,draw £ XBC = 45° and £ YCB = 60°

(¢) The rays XB and YC intersect at A. Therefore,
AABC is the required triangle.

(d) Taking B as centre, and with some radius,
draw arcs intersecting XB and BC at F and D
respectively.

(e) Taking D and FE as centres with radius greater

than §DE, draw arcs intersecting each other at
F.

(f) Draw the ray BF'. It is the angle bisector of £ B.
(g) Similarly, construct angle bisector CG of £ C.
(h)
(

~—

h) Let BF and CG intersect each other at O.
i) On measuring £ BOC, we get, £ BOC = 127.5°.

39. The outer diameter of a spherical shell is 10 cm and
the inner diameter is 9 cm. Find the volume of the

metal contained in the shell. (Use 7 = 27—2) [4]

SOLUTION :

Outer diameter = 10 cm
" Outer radius (R) = % =5cm
Inner diameter = 9 cm
Inner radius (1) = %cm
Volume of the metal contained in the shell

= %ﬂ'RS — %777"3

= é7T(R‘3 )

I
ol ol ol w

[N}
N[O
—|Co

utit

w

40. The runs scored by two teams A and B on the first 60
balls in a cricket match are given below : [4]
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Number of balls | Team A Team B
1-6 2 5
7-12 1 6
13- 18 8 2
19-24 9 10
25 - 30 4 5
31 - 36 5 6
37 - 42 6 3
43 - 48 10 4
49 - 54 6 8
55 - 60 2 10

Represent the data of both the teams on the same
graph by frequency polygons.

SOLUTION :

First, we make the class intervals continuous then
modified table of given data is as shown below.

Number of balls | Class marks | Team A | Team B
0.5-6.5 3.5 2 5
6.5 -12.5 9.5 1 6
12.5 -18.5 15.5 8 2
18.5 - 24.5 21.5 9 10
24.5 - 30.5 27.5 4 5
30.5 - 36.5 33.5 5 6
36.5 - 42.5 39.5 6 3
42.5 - 48.5 45.5 10 4
48.5 - 54.5 51.5 6 8
54.5 - 60.5 57.5 2 10

Now, frequency polygon for both teams are given
below

Yi Team A ——
12 4 Team B ------
111
10 1
K
T 07
© ol
s 0
5 o7
/~
41,
3 )
2',,

\25 ‘x

Number of balls —=
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or

Draw a histogram and frequency polygon on the same
graph for the following data.

Class interval Frequency
150 - 200 5
200 - 250 3
250 - 300 5
300 - 350 6
350 - 400 8
400 - 450 7
450 - 500 1
SOLUTION :
Y4 Scale: On Y-axis
take 1 cm = 1 unit
81 ]
T 61 + ;
S B I ;
(&) ': \‘ l:
g 47 ;.
=) O '.
o 34 e v
= '.
21 \
—MA—— e —
0l 100 200 300 400 500 600 X

Class-interval —»
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