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Time Allowed: 3 Hours         Maximum Marks: 80

General Instructions:

1. This question paper contains two parts A and B. Each part is compulsory. Part A  carries 24 marks
and Part B carries 56 marks

2. Part-A has Objective Type Questions and Part -B has Descriptive Type Questions
3. Both Part A and Part B have choices.

Part – A:
1. It consists of two sections- I and II.
2. Section I comprises of 16 very short answer type questions.
3. Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee is

to attempt any 4 out of 5 MCQs.

Part – B:
1. It consists of three sections- III, IV and V.
2. Section III comprises of 10 questions of 2 marks each.
3. Section IV comprises of 7 questions of 3 marks each.
4. Section V comprises of 3 questions of 5 marks each.
5. Internal choice is provided in 3 questions of Section–III, 2 questions of Section-IV and 3 questions of

Section-V. You have to attempt only one of the alternatives in all such questions.
Part – A
Section I

All questions are compulsory. In case of internal choices attempt any one.
1. If R = {(x, y) : x + 2y = 8} is a relation on N, write the range of R.

OR
State whether the relation R = {(1, 1), (2, 2), (3, 3), (1,2), (2, 3), (1,3)} defined on A = {1,2,3} is
reflexive, symmetric or transitive.

2. Prove that the greatest integer function f : R ® R given by f(x) = [x] is neither one-one nor onto,
where [x] denotes the greatest integer less than or equal to x.

3. Let f : R ® R be the function defined by f(x) =
-

1

2 cosx
 "  x Î R. Then, find the range of f.

OR
Let R be a relation in P(X), where X is a non-empty set, given by ARB if and only if A Ì B, where
A and B are subsets in P(X). Is R an equivalence relation on P(X) ? Justify your answer.

4. If 
- -é ù é ù

=ê ú ê ú-ë û ë û

x y z 1 4

2x y w 0 5  , find the value of x + y..

5. If =
-
3x 7 8 7

2 4 6 4  , find the value of x.

OR
If A is a square matrix such that A2 = A, then write the value of 7A - (I + A)3, where I is an identity
matrix.
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6. If A = 

-é ù
ê ú-ê ú
ê úë û

1 3 2

4 5 6

3 5 2
 , write the cofactors of elements of 3rd row. Hence, find its determinant.

7. Evaluate : 
-

pò
1

1

| xcos x | dx

8. Find the area bounded by x2 + y2 = 4 in the first quadrant using integrals.
9. Write the sum of degree and order of the differential equation :

æ ö æ ö+ =ç ÷ ç ÷
è øè ø

2 42
3

2

d y dy
x x 0

dxdx

OR

Verify that y = A cos x - B sin x is a solution of the differential equation + =
2

2

d y
y 0

dx

10. Find a vector in the direction of vector - +ˆ ˆ ˆ2i 3j 6k  which has magnitude 21 units.

11. Find the value of 'p' for which the vectors + +ˆ ˆ ˆ3i 2 j 9k  and - +ˆ ˆ ˆi 2pj 3k  are parallel.

12. Find a vector ra  of magnitude  5 2  making an angle of  
p
4

 with x-axis,  
p
4

 with y-axis and an acute

angle q  with z-axis.

13. If the cartesian equation of a line is  
- + -

= =
3 x y 4 2z 6

5 4 4
, then write its vector form.

14. Find the distance between the parallel planes 2x – 2y – z = –3 and 4x – 4y – 2z + 5 = 0.
15. Write the equation of plane whose intercepts on the co-ordinate axes are –4, 2, 3.
16. Three persons A, B and C fire at a target in turn, starting with A. Their probabilities of hitting the

target are 0.4, 0.3 and 0.2 respectively. Find the probability of two hits.

Section-II
Both the Case study based questions are compulsory. Attempt any 4 sub parts from each
question 17 and 18. Each question carries 1 mark

17. The management committee of a residential colony decided to award some of its members (say x) for
honesty, some (say y) for helping others and some others (say z) for supervising the workers so as to
keep the colony neat and clean. The sum of all the awardees is 12. Three times the sum of awardees
for cooperation and supervision added to two times the number of awardees for honesty is 33. And
the sum of the number of awardees for honesty and supervision is twice the number of awardees for
helping others.
Based on the above information, answer the following questions :
(i) Represent the given word problem using the system of linear equations, with the help of matrix

method :
(a) x + y + z = 12, 2x + 3y + 3z = 33, x - 2y + z = 0
(b) x + y + z = 12, 3x + 2y + 3z = 33, x - 2y + z = 0
(c) x + y + z = 12, 3x + 3y + 2z = 33, x + 2y + z = 0
(d) x + y + z = 12, 2x + 3y + 3z = 33, x - 2y - z = 0
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(ii) Write the coefficient matrix, variable matrix and constant matrix; represented by A, X and B;
using matrix method :

(a) 

é ù é ù é ù
ê ú ê ú ê ú= = =ê ú ê ú ê ú
ê ú ê ú ê úë û ë û ë û

1 1 1 x 12

A 3 3 2 , X y ,B 0

1 2 1 z 33

(b) 

é ù é ù é ù
ê ú ê ú ê ú= = =ê ú ê ú ê ú
ê ú ê ú ê ú-ë û ë û ë û

1 1 1 x 12

A 3 2 3 , X y ,B 33

1 2 1 z 0

(c) 

é ù é ù é ù
ê ú ê ú ê ú= = =ê ú ê ú ê ú
ê ú ê ú ê ú-ë û ë û ë û

1 1 1 x 12

A 2 3 3 , X y ,B 33

1 2 1 z 0

(d) 
é ù é ù é ù
ê ú ê ú ê ú= = =ê ú ê ú ê ú
ê ú ê ú ê ú-ë û ë û ë û

1 1 1 x 33

A 2 3 3 , X y ,B 12

1 2 1 z 0

(iii) Write the values of co-factors of first column?
(a) A

11
 = 9, A

21
 = 0, A

31
 = –3 (b) A

11
 = 9, A

21
 = –3, A

31
 = 0

(c) A
11

 = –7, A
21

 = 3, A
31

 = 1 (d) A
11

 = 1, A
21

 = 0, A
31

 = –1
(iv) The inverse of co-efficient matrix will be represented as :

(a) -

-é ù
ê ú= -ê ú
ê ú-ë û

1

9 3 0
1

A 1 0 1
3

7 3 1

(b) -

-é ù
ê ú= -ê ú
ê ú-ë û

1

1 0 1
1

A 7 3 1
3

9 3 0

(c) -

-é ù
ê ú= -ê ú
ê ú-ë û

1

9 3 0
1

A 7 3 1
3

1 0 1

(d) -

-é ù
ê ú= -ê ú
ê ú-ë û

1

9 3 0
1

A 1 0 1
4

7 3 1

(v) Find the number of awardees of each category :
(a) x = 3, y = 5, z = 4 (b) x = 5, y = 3, z = 4
(c) x = 4, y = 3, z = 5 (d) x = 3, y = 4, z = 5

18. In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which look alike, are keep for sale;
while in shop Y, similar 50 tins of pure ghee and 60 tins of adulterated ghee are there. One tin of ghee
is purchased from one of the randomly selected shops and is found to be adulterated. .
Based on the above information answer the following :
(i) The conditional probability that the ghee is adulterated, given that ghee is purchased from shop

Y, is :

(a) 
6

11
(b) 

4

7
(c) 

4

11
(d) 

6

7

(ii) The probability that ghee is purchased from shop X and is adulterated is :

(a) 
3

11
(b) 

2

7
(c) 

2

11
(d) 

3

7

(iii) The total probability of getting adulterated ghee when purchased from shop is :

(a) 
45

77
(b) 

41

77
(c) 

47

77
(d) 

43

77
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(iv) The probability that the ghee is purchased from shop Y; given that it is found to be adulterated is:

(a) 
22

43
(b) 

21

43
(c) 

23

43
(d) 

20

43

(v) Let A be the event of getting an adulterated ghee and E
1
, E

2
 be the events of purchasing ghee

from shop X and shop Y, respectively. Then the value of 
=

å
2

i
i 1

P(E / A)  is :

(a) 0 (b) 
40

43
(c) 1 (d)  

42

43

Part - B
Section-III

All questions are compulsory. In case of internal choices attempt any one.

19. Find the value of - pæ ö
ç ÷
è ø

1 5
sin sin

3

20. If the value of determinant 

+
+

+

1 a 1 1

1 1 a 1

1 1 1 a
  is zero, then find the value of 'a'.

OR

If A = 
é ù
ê ú-ë û

3 1

1 2 , then find the value of A2 - 5A + 7I.

21. Let f(x) = 

ì -ï <
ï
ï =í
ï
ï >
ï + -î

2

1 cos4x
; x 0

x
a ; x 0

x
; x 0

16 x 4

Find the value of 'a' for which f is continuous at x = 0?
22. Find the local minimum value of f(x) = x2 + 4x + 5

23. If f(x) = ò
x

0

t sin t dt , then write the value of f¢(x)

OR

Evaluate : ò
2e

e

dx

x logx
24. Find the area of the region bounded by the line 2y = –x + 8, x-axis and the lines x = 2 and x = 4 using

integration.
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25. Solve the following differential equation :

+ =2 dy
cos x y tan x

dx

26. If = + +
r ˆ ˆ ˆa i j k , = - +

r ˆ ˆ ˆb 4i 2 j 3k  and = - +
r ˆ ˆ ˆc i 2 j k , find a vector of magnitude 6 units which is parallel

to the vector - +
rr r

2a b 3c .

27. Find the equation of the line through the point (1, –1, 1) and perpendicular to the lines joining the
points (4, 3, 2), (1, –1, 0) and (1, 2, –1), (2, 1, 1)

28. Consider the experiment of tossing a coin. If the coin shows tail, toss it again but if it shows head, then
throw a die.  Find the conditional probability of the event that the die shows a number greater than 3
given that ' there  is at least one head'.

Section IV
All questions are compulsory. In case of internal choices attempt any one.

29. If A = {1, 2, 3, ……… 9} and R be the relation in A × A defined by (a, b) R (c, d) if a + d = b + c for
a, b, c, d  Î A, prove that R is an equivalence relation. Then, find the equivalence class [(2, 5)]

30. Differentiate with respect to x :

+
- æ ö

ç ÷+è ø

x 1 x
1

x

2 .3
sin

1 (36)

31. If x = a cos3 q and y = a sin3 q, then find the value of  
2

2

d y

dx
 at 

p
q =

6

OR

If (ax + b) ey/x = x, then show that 
æ ö æ ö= -ç ÷ ç ÷

è øè ø

22
3

2

d y dy
x x y

dx dx

32. Find the equation of tangent and normal to the curve  - =
2 2

2 2

x y
1

a b
 at the point ( )2a,b

33. Evaluate : 

p +æ ö
ç ÷+è øò

/ 4

0

sin x cosx
dx

3 sin 2x

34. Find the area of the region bounded by the curves x2 + y2 = 9, x + 2y = 3 and y-axis in the 2nd

quadrant.

OR

Find the area of the ellipse 4x2 + 9y2 = 36 using integration.

ALL
EN



Z:
\n

od
e0

6\
20

20
-2

1(
B0

B0
-B

A
)\

Ko
ta

\B
oa

rd
 M

at
er

ia
l\

M
at

he
m

at
ic

s\
CB

SE
\B

oo
kl

et
_C

ra
sh

 C
ou

rs
e\

En
gl

ish
\P

ar
t-2

\1
0-

M
od

el
 T

es
t P

ap
er

-2
 M

at
he

m
at

ics
 2

02
0-

21
 C

la
ss

-X
II.

p6
5

E6

Mathematics ALLEN

35. Solve the differential equation 
æ ö æ ö= +ç ÷ ç ÷
è ø è ø

y dy y
xcos ycos x

x dx x

Section V

All questions are compulsory. In case of internal choices attempt any one.

36. Show that semi-vertical angle of a cone of maximum volume and given slant height is 
- æ ö

ç ÷
è ø

1 1
cos

3
.

OR

An isosceles triangle of vertical angle 2q  is inscribed in a circle of radius a. Show that the area of

triangle is maximum when 
p

q =
6

.

37. From the point P(1, 2, 4), perpendicular is drawn on the plane 2x + y – 2z + 3 = 0. Find the equation,
the length and the co-ordinates of the foot of the perpendicular.

OR

Find the distance of the point (2, 12, 5) from the point of intersection of the line

= - + + l + +
r ˆ ˆ ˆ ˆˆ ˆr 2i 4 j 2k (3i 4 j 2k)   and the plane - + =

r ˆ ˆ ˆr (i 2 j k) 0× .

38. Determine graphically the minimum value of the objective function :

Z = 5x + 4y

subject to the constraints

x + 2y ³ 50; 2x + y ³ 40; x + y £ 35; x, y ³ 0

OR

Determine graphically the maximum value of the objective function :

Z = 12x + 16y

subject to the constraints :

x + y £ 1200; x ³ 2y; x – 3y £ 600; x, y ³ 0ALL
EN




