Sample Question Paper - 3
Class- X Session- 2021-22 TERM 1
Subject- Mathematics (Basic)

Time Allowed: 1 hour and 30 minutes Maximum Marks: 40

General Instructions:

1. The question paper contains three parts A, B and C.

2. Section A consists of 20 questions of 1 mark each. Attempt any 16 questions.

3. Section B consists of 20 questions of 1 mark each. Attempt any 16 questions.

4. Section C consists of 10 questions based on two Case Studies. Attempt any 8 questions.

5. There is no negative marking.

Section A
Attempt any 16 questions
1. The decimal expansion of % will terminate after: [1]
a) 2 decimal places b) 3 decimal places
¢) 1 decimal place d) None of these

2. A fraction becomes % ,if 2 is added to both the numerator and denominator. If 3 is added to [1]

both the numerator and denominator it becomes %, then the fraction is

a) % b) _79
c) % d) _77

3. Ifaand B are the zeroes of the polynomial 3x2 + 11x - 4, then the value of % + % is [1]
a) 1743 b) 1742
c) 1741 d) 1745

4. A system of linear equations is said to be inconsistent if it has [1]
a) one solution b) at least one solution
c) two solutions d) no solution

5. Iftan®© =\/§, then sec 6 = [1]
a) \/g b) 2
c) % d) %

6. Ifthe LCM of a and 18 is 36 and the HCF of a and 18 is 2, then a = [1]
a)l b) 2

c) 4 d) 3



10.

11.

12.

13.

14.

15.

If « and 3 are the zeros of 2x2 + 5x - 9 then the value of a3 is
-9 9
D5 b)

c)% d)%5

ABCD is a rectangle whose three vertices are B (4,0), C (4,3) and D (0,3). The length of one of its

diagonals is
a) 5 b) 3
04 d) 25
The zeroes of the quadratic polynomial x2 + kx + k, k # 0,
a) cannot be both negative b) cannot be both positive
c) are always equal d) are always unequal

Figure show the graph of the polynomial f(x) = ax? + bx + ¢ for which

firi=ax +bhx +c ¥

—b -7

¥ \2a" aa)

a)a>0,b<0andc>0 b)a<0,b<0andc<0
c)a<0,b>0andc>0 d)a>0,b>0andc<0
A number is selected at random from the numbers 1 to 30. The probability that it is a prime
number is
a) % b) ;’—(1]
c) % d) %

Ifa=(22 x 33 x 59 and b = (23 x 32 x 5) then HCF (a, b) = ?

a) 360 b) 90

c) 180 d) 540
If R(5, 6) is the midpoint of the line segment AB joining the points A(6, 5) and B(4, y) they y
equals

a) 7 b) 12

c)5 d) 6

The area of a triangle with vertices A(5, 0), B(8, 0) and C(8, 4) in square units is
a) 12 b) 20
c) 6 d) 16

The sum and product of the zeroes of the polynomial x% - 6x + 8 are respectively
a)%’andl b)%?’and—l

c) % and 1 d) 6 and 8
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16.

17.

18.

19.

20.

21.

22.

23.

If sinf — cos@ = 0, then the value of 0 is
a) 60° b) 30°
c) 45° d) 90°

If a pair of linear equations in two variables is consistent, then the lines represented by two

equations are
a) parallel b) always coincident

C) intersecting d) intersecting or coincident

A card is selected from a deck of 52 cards. The probability of its being a red face card is

a) 1% b) %
9% D 5%
The number :jgfj; is
a) an irrational number b) an integer
¢) not a real number d) a rational number

In the figure, the area of AABC (in square units) is

Y
A(1,3)
| s//\.,C.
X —4 3 -2 -1 12 3 4566 X
¥
a) 10 b) 2.5
c) 7.5 d) 15

Section B
Attempt any 16 questions
The pair of equations 5x — 15y = 8 and 3x -9y = % has
a) infinitely many solutions b) no solution
c) two solutions d) one solution
If f(x) = ax? +bx + ¢ has no real zeros and a + b + ¢ < 0, then
a)c>0 b)c<0
c) None of these d)c=0
The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is
a) 100 b) 10
c) 504 d) 2520
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24,

23.

26.

27.

28.

29.

30.

31

32.

33.

If sinf = % then cos@ = ?

a) —=2 b) Vb —a?
b*—a?
0L d) —=2
a /b2 7(12

The difference between two numbers is 26 and one number is three times the other. The

numbers are
a) 39 and 13 b) 30 and 10
¢) 36 and 12 d) 36 and 10

If the zeroes of the quadratic polynomial x + (a + 1) X + b are 2 and -3, then
a)a=0,b=-6 b)a=5b=-1
ca=-7,b=-1 da=2,b=-6

A semicircle is drawn on AC. Two chords AB and BC of length 8 cm and 6 cm respectively are

drawn in the semicircle. What will be the measure of the diameter of the circle?

a) 12 cm. b) 10 cm.
c) 14 cm. d) 11 cm.
If the distance between the points (2, -2) and (-1, xX) is 5, one of the values of x is
a) -2 b) -1
o)1 d) 2

If2x=secAand%=tanAthen2 (:c2 — %) =7?

a)

)

Half the perimeter of a rectangular garden, whose length is 4m more than its width is 36m.

d)

;l,_. (=
0= |

The area of the garden is
a) 320 m? b) 300 m?2

€) 400 m?2 d) 360 m?2

If two positive integers m and n can be expressed as m = x4y and n = x3y2, where x and y are

prime numbers, then HCF(m, n) =

a) x2y2 b) x2y3

©) x3y2 d) x3y3
If AABC and ADEF are two triangles such that % = g—g = % = %, then Area (AABC):
Area (ADEF) =

a)2:5 b)4:15

c) 8:125 d) 4:25

(7sin6—3 cos 0)

Ak
(7 sin 043 cos 6) )

If 7 tan @ = 4 then
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34.

35.

36.

37.

38.

39.

40.

a) % b)

ot =

0 d)
The mid-point of the line segment joining the points A (-2, 8) and B (- 6, - 4) is

a) (-4, -6) b) (4,2)

c) (2, 6) d) (-4,2)
A piggy bank contains 100 fifty paise coins, 50 one rupee coins, 20 two rupee coins and 10 five

rupee coins. One coin is drawn at random. The probability that the coin drawn will not be a

five rupee coin is

5 7
a) 9 b) 18
8 17
c) n d) 18

If the lines given by 3x + 2ky = 2 and 2x + 5y + 1 = 0 are parallel, then the value of k is

a) _T5 b) %

c) 1745 d) %
Which of the following is an irrational number?

a) 3.141141114... b) 3.1416

02 d) 3.1416

If x = a cos § and y = b sin 6, then b2x2 + ay? =

a) g2 + ph2 b) ab
C) a4pt d) 42p2
A die is thrown once. Find the probability of getting an even number:
D 3 b 1
c) % d) %

The point P which divides the line segment joining the points A(2, -5) and B(5, 2) in the ratio 2 :

3 lies in the quadrant.

a) III b)I
c)II d) Iv
Section C

Attempt any 8 questions

Question No. 41 to 45 are based on the given text. Read the text carefully and answer the

questions:

[1]

[1]

[1]

[1]

[1]

[1]

[1]

Preeti visited to her uncles house. From point A, where Artina was standing, a bus and building come in

a straight line as shown in the figure.




41.  Which similarity criteria can be seen in this case, if bus and building are considered in a
straight line?

a) SAS b) SSS
c) ASA d) AA
42.  If the distance between Preeti and the bus is twice as much as the height of the bus, then the
height of the bus is
a)15m b) 12.5m
c) 40 m d) 25m

43.  If the distance of Preeti from the building is twelve times the height of the bus, then the ratio
of the heights of bus and building is

a)l:6 b)3:1
c)1l:4 d)2:3

44.  What is the ratio of the distance between Preeti and top of bus to the distance between the

tops of bus and building?

a)2:5 b) Can't be determined
c)1l:6 d1:5
45.  What is the height of the building?
a) 120 m b) 30 m
c)75m d) 50 m

Question No. 46 to 50 are based on the given text. Read the text carefully and answer the

questions:

[1]

[1]

[1]

[1]

[1]

While doing dusting a maid found a button whose upper face is of black colour, as shown in the figure.

The diameter of each of the smaller identical circles is i of the diameter of the larger circle whose

radius is 16 cm.

46. The area of each of the smaller circle is

a) 52.3 cm? b) 50.28 cm?

C) 46.39 cm?2 d) 40.28 cm?

47.  The area of the larger circle is
a) 855.57 cm? b) 804.57 cm?

¢) 704.57 cm? d) 990.57 cm?2

[1]

[1]



48.  The area of the black colour region is
a) 623.45 cm? b) 603.45 cm?

¢) 610.45 cm? d) 600.45 cm?

49.  The area of quadrant of a smaller circle is
a) 12 cm? D) 12,57 cm?

¢) 11.57 cm? d) 13.68 cm?

50. Iftwo concentric circles are of radii 2 cmm and 5 cm, then the area between them is
a) 66 cm? b) 60 cm?

¢) 68 cm? d) 63 cm?2

[1]

[1]

[1]



Solution

Section A

(b) 3 decimal places
Explanation: 87 _ 47 _ _47

10500 ~ 500 - 32,57 Here, in the denominator of the given fraction the highest power of

prime factor 5 is 3, therefore, the decimal expansion of the rational number 224753 will terminate after 3
X
decimal places.
7
© 5

Explanation: Let the fraction be %

According to question
z+2 9
y+2 11

= 11x+22=9y+18

= 11x-9y=-4..(@1)

= 6x+18=5y+15

= 6x-5y=-3... (i)

On solving eq. (i) and eq. (i), we get

x=7,y=9
Therefore, the fraction is %
© &

Explanation: Here a = 3,b = 11,c = - 4 Since é + 1_ off

11 4 g o
atf=—7.af=~+
1

—11

3 _ 1
So, -1
3
(d) no solution
Explanation: A system of linear equations is said to be inconsistent if it has no solution means two lines

are running parallel and not cutting each other at any point.
(b) 2

Explanation: Since secd = /1 + tan?6
ssech =4/1+ (\/5)2
_TF3=i-2

(©)4

Explanation: LCM (a, 18) = 36

HCF (a, 18)=2

We know that the product of numbers is equal to the product of their HCF and LCM.
Therefore,

18a = 2(36)
2(36)
~ 718
a=4

@ 5

Explanation: For ax? + bx + ¢, we have o8 = f

For 2x% + 5x - 9, we have o8 = _79



10.

11.

12.

13.

14.

@5

Explanation: Three vertices of a rectangle ABCD are B (4,0), C (4, 3) and D (0, 3) length of one of its
diagonals

BD=./(d—0)2+ (03 = /4> +3

=16+9=+/25=5

(b) cannot be both positive

Explanation:

Let p(x) = X2 + kx + k, k#0

On comparing p(x) with ax? + bx + ¢, we get

a=1lb=kandc =k

- 2—
x= _f’_t____ \I:GBC [by quadratic formuia]
a
| | —ktlfk? — 4k
2x1 ;5 . { ;
=-kt,/:(k—4)vk‘o =0 4T

Here, we see that k(k - 4)> 0

= ke (—00,0)U (4,00)

In quadratic polynomial ax® + bx + ¢

Ifa>0,b>0,c>0ora<0,b<0,c<0, then the polynomial has always all negative zeroes.
andifa>0,c<0orac<0,c>0,then the polynomial has always zeroes of opposite sign.
CaseI: Ifk € (—00,0)ie,k <0

=a=1>0, bc=k<0

So, both zeroes are of opposite sign.

Case I Ifk € (4,00) i.e., k >4

=a=1>0,bc>14

So, both zeroes are negative.

Hence, in any case zeroes of the given quadratic polynomial cannot both be positive.

(@a>0,b<0andc>0

Explanation: Clearly, f(z) = ar? +bzr+c represent a parabola opening upwards.
Therefore,a > 0

The vertex of the parabola is in the fourth quadrant, therefore b <0

Y= az? + bx + c cuts Y axis at P which lies on OY.

Puttingx=0iny = az? + bx + ¢, we gety=c.

So the coordinates of P is (0, c).

Clearly, P lies on OY. = ¢>0

Hence, a>0, b<0 and c>0

@ 3

Explanation: Total outcomes of selecting a number from 30 numbers = 30
Favourable numbers (prime numbers) = 10,

ie, (2,3,5,7,11,13,17, 19, 23, 29)

.". Probability of selecting a prime number = _1

30 3
(c) 180
Explanation: It is given that: a = (22 x 33 x 5% and b = (23 x 32 x 5)
.. HCF (a, b) = Product of smallest power of each common prime factor in the numbers = 22 x 32 x 5 =180

a)7
f&‘.):planation: Given that R is the mid- point of the line segment AB.
Th y-coordinate of R = %
=y=7
()6

Explanation: The given points are A(5,0), B(8, 0) and C(8, 4)
C.(X1=5,y1=0), (%3 =8,y2=0) and (x3 = 8, y3 =4)

The area of the triangle



15.

16.

17.

18.

19.

20.

21.

= %’931 (Y2 —y3) + 22 (y3 — y1) + =3 (Y1 — ¥2)|

= 2[(0—4)+8(4—0) +8(0)

= 3[—20+32+9

=1 x12

= 6 sq. units

(d)6and 8

Explanation: Sum of the zeroes of the polynomial = — = % =6

a
And Product of the zeroes of the polynomial = %z 3-8

1
(c) 45°

Explanation: Given: sinf — cosf = 0

=sinf = cosf

=sinf = sin(90° — 6)

=0=90°—-0
=260 = 90°
=60 = 45°

(d) intersecting or coincident

Explanation: If a pair of linear equations in two variables is consistent, then its solution exists.
.". The lines represented by the equations are either intersecting or coincident.

@ =

Explanation: In a deck of 52 cards, there are 12 face cards i.e. 6 red (3 hearts and 3 diamonds) and 6 black

cards (3 spade and 3 clubs)
So, probability of getting a red face card = 6/52 = 3/26

(a) an irrational number
VB2
Explanation: N,
_ Va2 % V5+4/2
VB2 VB2
(v5+v2)*

V(2
_ (VB +(v2) +2xVBx 2
_ 5+2+2\/F)572

3
_ 7+2410

3
Here /10 = /2 x /5
Since \/§ and \/g both are an irrational number
VBE+v2
Vi3

Therefore, is an irrational number.

(© 75

Explanation: Vertices of AABC' are

A(1, 3), B(-1, 0), C(4, 0)

.. Area = %[(351 (Y2 — y3) + 22 (y3 — y1) + =3 (Y1 — ¥2)]
= 1[1(0—0) + (—1)(0 — 3) + 4(3 — 0)]
=30+3+12] =2 =175

Section B
(a) infinitely many solutions
Explanation: Given: a; = 5,a2 = 3,b; = —15,bo = —9,¢c1 = 8and c2 = 25—4 Here
o _ 5 b _ 15 5a_ 8 _5..4a_b_a
ay ~ 3'h -9 7 3'cy 1 T 3 ta by
5
Since all have the same answer %

Therefore, the pair of given linear equations has infinitely many solutions.



22.

23.

24.

25.

26.

27.

(b)c<0

Explanation: We are given a+b+c <0
= f(1)<0

So, f(x) must be negative for all x.

(d) 2520

Explanation: Factors of 1 to 10 numbers
1=1

2=1X2

3=1x%3

4=1X2X2

5=1X5

6=1x2x3

7=1Xx7

8=2X2x2

9=1Xx3 X3

= LCM of number 1to 10=LCM (1, 2, 3,4, 5, 6, 7, 8, 9, 10)
=1X2X2X2X3Xx3X5x7=2520

b —a?
) L —
Explanation: cos? § = (1 — sin?2 9): (1 _ Z_j) _ b b2a2

(a) 39 and 13

Explanation: Let the two numbers be x and y
According to question, x -y = 26 and X = 3y
Putting the value of x in x - y = 26, we get,
3y-y=126

=y=13Andx=3 X 13=39

Therefore, the two numbers are 13 and 39.

(@a=0,b=-6

Explanation: Zeroes of a polynomial are the values of x at which the polynomial is equal to zero.

2 and - 3 are the zeroes of the polynomial p(x) =x%+(a+ 1)x +b

ie.p(2)=0andp(-3)=0

p2) =% +@+1@)+b=0
=4+2a+2+b=0
=6+2a+b=0...(1)
P(-3)=(3)%+(@a+1(-3)+b=0
=9-3a-3+b=0
=6-3a+b=0...(2)
Equating (1) & (2), as both the equations are equal to zero.
c.6+2a+b=6-3a+b
=3a=0

=a=0

Putting the value of ‘@’ in (1)
6+2(0)+b=0

=b=-6

(b) 10 cm.

Explanation: The diameter of circle is AC. Here ZABC is angle of semicircle.



28.

29.

30.

31.

32.

33.

-.ZABC = 90° -, AABC is a right angled triangle.
.". By using Pythagoras theorem,

-.AC=+/ AB? + BC? = ,/(8)* + (6)* C = AC=+/100 = 10 cm

(@ 2
Explanation: 2

@ 5
Explanation: We know that sec?A - tan®A = 1.
2
Lo - (2) =1 - A —1=a(a? - L) =1
1
4

= (- L) =d=2(? - L) =2x

(a) 320 m?

Explanation: Let the width be x

then length be x + 4

According to the question,

1+b=36

X+(x+4)=36

2x+4 =36

2x = 36-4

2x =32

x =16.

Hence, The length of the garden will be 20 m and width will be 16 m.
Area = length x breath =20 x 16 = 320 m?2

(a) X2y2

Explanation: x2y° = y3(x2y?)

x3y3 = x(x*y?)
Therefore HCF (m, n) is x2y?>

(d)4:25

Explanation: In AABC and ADEF
AB _ BC _ CA _ 2
DE ~ EF ~ FD 5
*. The sides are proportional
.. AABC ~ ADEF
area of AABC _ AB?
* area of ADEF = DE?

—(2)2_ 4
- (3) — 25
.. Ratio = 4: 25
M) +
Explanation: Given, tan 6 = %
(7Tsinf—3cosf)  (7tanf-3) s
(Tsm03c0s8) — (Ttanfr3) [Dividing numerator and denom. by cosf]

_ (7X%_3> _ @=3) 1
B (7x2+3) I




34.

35.

36.

37.

38.

39.

40.

d) (-4,2)

Explanation: (%, y) = {

=55

= (-4)2)

@ 1%

Explanation: Number of total coins = 100 + 50 + 20 + 10 = 180
Number of coins except five rupee coins = 180 - 10 = 170

(=6+(=2)) (8+(=4)
2 b

}

.". Required Probability = %8 = %
15
©

Explanation: Condition for parallel lines is
o _h s a ;

P by 75 o (Z)

Given lines,

3x+2ky-2=0and

2x+5y-1=0;

Comparing with standard form,
Here,aq=3,b1=2k,¢cq=-2
anday;=2,by=5,cp=-1

From Eq. (i),
3 _ 2
243
k= vy

(a) 3.141141114...
Explanation: 3.141141114 is an irrational number because it is a non-repeating and non-terminating
decimal.

(@) a%p?

Explanation: X = a cos 6, y = b sin 6
bx =ab cos 8 ...(1)

ay = ab sin 6 ...(ii)

Squaring and adding (i) and (ii) we get,
b2x%+ a2y? = a%b? cos? @ + a2b2 sin2 @

= a%b? (cos? 0+ sin? 0)

=a’h? x 1

— aZbZ

@ 5

Explanation: Total number of outcomes = {1, 2, 3, 4, 5, 6}
So, total outcomes = 6

Favourable outcomes in this case = {2, 4, 6}
So, number of favourable outcomes = 3

. P(an even number) = Favourable outcomes _ 3 _ 1
Total outcomes 6 2
(GINY
. . P 2 2 2x2— —11
Explanation: The point p is given by P ( Xgig’x , X2+§’X5> =P (3, T)

so, p lies in IV quadrant.



41.

42.

43.

44.

(= +) | (+00)
if
if
(_ s ) (+ A )
Section C
(d) AA
Explanation: Let BC represents the height of bus and DE represents the height of building.
In AABC and AADE,

/A= /A (Common)
/B = /D (Corresponding angles)
.. ANABC ~ ANADE (By AA similarity criteria)

(b) 12.5m
Explanation: Let BC represents the height of bus and DE represents the height of building.

£
-

We have, AB = 2BC
= BC= % =12.5m
So, height of bus = 12.5 m

(@1:6
Explanation: Let BC represents the height of bus and DE represents the height of building.

1k
-

We have, AD =12 BC
= AD=12 X 12.5=150m

-+ AABC ~ AADE
..AB _ BC _ BC _ 2 _ 1

* AD ~ DE DE — 150 ~ 6

So, ratio of heights of bus and building is 1: 6.

d1:5

Explanation: Let BC represents the height of bus and DE represents the height of building.

~1E
>

A4—25m—»B D
Since AABC ~ ANADFE

AB __ AC AC _ 1
IOV NP
= AB-AC 61 " EC 5
.". Required ratio=1:5

$E0_5



43.

46.

47.

48.

49.

50.

(©) 75 m
Explanation: Let BC represents the height of bus and DE represents the height of building.

] 1

i—3}5m—»R

Height of the building = DE
BC _ 1

NOw, pF =%

= DE=6BC=6 X 12.5=75m

(b) 50.28 cm?

Explanation: Let r and R be the radii of each smaller circle and larger circle respectively.
We have, d = iD

=r= iR:>r: i X 16 = r =4cm

Area of smaller circle = 7rr?

=%x4x4:50.28cm2

(b) 804.57 cm?
Explanation: Let r and R be the radii of each smaller circle and larger circle respectively.
We have, d = iD

:r=iR:>r=i>< 16 = r=4cm

Area of Irger circle = TR?

=2 %16 x 16 = 22 - 804.57 cm?

(b) 603.45 cm?

Explanation: Let r and R be the radii of each smaller circle and larger circle respectively.
We have, d = %D

=r= iR:>r= % X 16=r=4cm

Area of the black colour region = Area of larger circle - Area of 4 smaller circles

= 804.57 - 4 X 50.28 = 603.45 cm?

(b) 12.57 cm?

Explanation: Let r and R be the radii of each smaller circle and larger circle respectively.
We have, d = %D

=r= iR:>r: i X 16=r=4cm

Area of quadrant of a smaller circle

=+ X 50.28=12.57 cm?

(a) 66 cm?

Explanation: Let r and R be the radii of each smaller circle and larger circle respectively.
We have, d = iD

=r= iR:>r= i X16=r=4cm

Area between two concentric circles

= mR?-1%) = 2(52-2?)

=¥(25-4)=2—72 X 21 = 66 cm?
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