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1CBSE 
SAMPLE PAPER 

9th October 2020

MATHEMATICS
Time Allowed: 3 Hours Maximum Marks: 80

General Instructions: 
(i) This question paper contains two parts A and B. Each part is compulsory. Part A carries 24 

marks and Part B carries 56 marks.
(ii) Part-A has Objective Type Questions and Part-B has Descriptive Type Questions.
(iii) Both Part A and Part B have choices.

PART-A
(i) It consists of two sections- I and II.
(ii) Section I comprises of 16 very short answer type questions.
(iii) 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

(i) It consists of three sections- III, IV and V.
(ii) Section III comprises of 10 questions of 2 marks each.
(iii) Section IV comprises of 7 questions of 3 marks each.
(iv) Section V comprises of 3 questions of 5 marks each.
(v) 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 24 marks

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

 1. Check whether the function f : R ® R defined as f (x) = x3 is one-one or not. 1
OR

How many reflexive relations are possible in a set A whose n (A) = 3. 1

 2. A relation R in S = {1, 2, 3} is defined as R = {(1, 1), (1, 2), (2, 2), (3, 3)}. Which element(s) of 
relation R be removed to make R an equivalence relation? 1
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 3. A relation R in the set of real numbers R defined as R = {(a, b) : √a = b} is a function or not. 
Justify 1

OR
An equivalence relation R in A divides it into equivalence classes A1, A2, A3. What is the 
value of A1 È A2 È A3 and A1 Ç A2 Ç A3. 1

 4. If A and B are matrices of order 3 × n and m × 5 respectively, then find the order of matrix 
5A – 3B, given that it is defined. 1

 5. Find the value of A2, where A is a 2 × 2 matrix whose elements are given by a i j
i jij = {1 if  = 

0 if  =  1
OR

Given that A is a square matrix of order 3 × 3 and |A| = –4. Find |adj A|. 1

 6. Let A = [aij] be a square matrix of order 3 × 3 and |A| = –7. Find the value of  1
a11 A21 + a12A22 + a13A23

where Aij is the cofactor of element aij.

 7. Find ∫ − +e x x dxx ( cot cos )1 2ec  1
OR

Evaluate ∫
−π

π

2

2 x x dx2 sin  1

 8. Find the area bounded by y = x2, the x−axis and the lines x = −1 and x = 1. 1

 9. How many arbitrary constants are there in the particular solution of the differential 

equation
 

dy
dx

xy y= − =4 0 12; ( )
. 1

OR
For what value of n is the following a homogeneous differential equation: 1

dy
dx

x y
x y

n
=

−
+

3

2 2xy

 10. Find a unit vector in the direction opposite to 3
ˆ

4
� j . 1

 11. Find the area of the triangle whose two sides are represented by the vectors ˆ ˆ2 and 3 .�i j  1

 12. Find the angle between the unit vectors â  and b̂ , given that ˆˆ| | = 1a b� . 1

 13. Find the direction cosines of the normal to YZ plane? 1

 14. Find the coordinates of the point where the line 
–
–

–
–

3
x 3

1
y 1

5
z 5+

= =  cuts the XY plane. 1

 15. The probabilities of A and B solving a problem independently are  1
3

and  1
4

respectively. 

If both of them try to solve the problem independently, what is the probability that the 
problem is solved? 1

 16. The probability that it will rain on any particular day is 50%. Find the probability that it 
rains only on first 4 days of the week. 1
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 SECTION - II 
Both the Case study based questions are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark.

 17. An architect designs a building for a multi-national company. The floor consists of a 
rectangular region with semicircular ends having a perimeter of 200m as shown below:

Design of Floor

Building

A

y

2
y

x

Based on the above information answer the following:
(i) If x and y represents the length and breadth of the rectangular region, then the relation 

between the variables is:   1
(a) x + πy = 100 (b) 2x + πy = 200
(c) πx + y = 50 (d) x + y = 100

(ii) The area of the rectangular region A expressed as a function of x is: 1
(a) 2

r (100x – x2) (b) 1
r (100x – x2)

(c) x
r (100 – x) (d) py2 + 2

r (100x – x2)

(iii) The maximum value of area A is:   1

(a) 2
3200

mp  (b) 23200 m
p

(c) 25000 m
p

 (d) 21000 m
p

(iv) The CEO of the multi-national company is interested in maximizing the area of the 
whole floor including the semi-circular ends. For this to happen the valve of x should  
be:   1
(a) 0 m (b) 30 m
(c) 50 m (d) 80 m

(v) The extra area generated if the area of the whole floor is maximized is: 1
(a) 23000 m

p
 (b) 25000 m

p

(c) 27000 m
p

 (d) No change Both areas are equal

 18. In an office three employees Vinay, Sonia and Iqbal process incoming copies of a certain 
form. Vinay process 50% of the forms. Sonia processes 20% and Iqbal the remaining 30% 
of the forms. Vinay has an error rate of 0.06, Sonia has an error rate of 0.04 and Iqbal has 
an error rate of 0.03
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Based on the above information answer the following:
(i) The conditional probability that an error is committed in processing given that Sonia 

processed the form is:   1
(a) 0.0210 (b) 0.04
(c) 0.47 (d) 0.06

(ii) The probability that Sonia processed the form and committed an error is: 1
(a) 0.005 (b) 0.006
(c) 0.008 (d) 0.68

(iii) The total probability of committing an error in processing the form is: 1
(a) 0 (b) 0.047
(c) 0.234 (d) 1

(iv) The manager of the company wants to do a quality check. During inspection he selects 
a form at random from the days output of processed forms. If the form selected at 
random has an error, the probability that the form is NOT processed by Vinay is: 1
(a) 1 (b) 30/47
(c) 20/47 (d) 17/47

(v) Let A be the event of committing an error in processing the form and let E1, E2 and E3 
be the events that Vinay, Sonia and Iqbal processed the form. The value of 3

1P(E | A)ii=S  
is:   1
(a) 0 (b) 0.03
(c) 0.06 (d) 1

 PART - B 56 marks

SECTION - III

 19. Express 1 cos 3tan ,
1 sin 2 2

x x
x

p p- -Ê ˆ < <Á ˜Ë ¯-
 in the simplest form. 2

 20. If A is a square matrix of order 3 such that A2 = 2A, then find the value of |A|. 2
OR

If 3 1
1 2A È ˘= -Í ˙Î ˚

, show that A2 − 5A + 7I = 0. Hence find A−1. 2

 21. Find the value(s) of k so that the following function is continuous at x = 0 2
1 cos 0

sin( )
1 0
2

kx if x
x xf x

if x

-Ï πÔ= Ì
Ô =Ó
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 22. Find the equation of the normal to the curve
1 , 0y x x
x

= + >  perpendicular to the line 3x − 4y = 7. 2

 23. Find 2 2
1

cos (1 tan )
dx

x x
Ú

-
 2

OR

Evaluate 1
0 (1 )nx x dxÚ -  2

 24. Find the area of the region bounded by the parabola y2=8x and the line x = 2. 2

 25. Solve the following differential equation: 2
3 cosdy x ec y

dx
=  given that y(0) = 0.

 26. Find the area of the parallelogram whose one side and a diagonal are represented by 
coinitial vectors ˆˆ ˆ–i j k+  and ˆˆ4 5i k+  respectively 2

 27. Find the vector equation of the plane that passes through the point (1, 0, 0) and contains 
the line ˆr jl=

� . 2

 28. A refrigerator box contains 2 milk chocolates and 4 dark chocolates. Two chocolates are 
drawn at random. Find the probability distribution of the number of milk chocolates. What 
is the most likely outcome?

OR

Given that E and F are events such that P(E) = 0.8, P(F) = 0.7, P (EÇF) = 0.6. Find P (E | F) . 2

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

 29. Check whether the relation R in the set Z of integers defined as R = {(a, b) : a + b is "divisible 
by 2"} is reflexive, symmetric or transitive. Write the equivalence class containing 0 i.e. [0]. 3

 30. If 
2sin (sin ) , find .x x x dyy e x

dx
= +  3

 31. Prove that the greatest integer function defined by f (x) = [x], 0 < x < 2 is not differentiable 
at x = 1. 3

OR

If x = a sec q, y = b tan q find 
2

2 at .
6

d y x
dx

p
=  3

 32. Find the intervals in which the function f given by

( ) tan 4 , 0,
2

f x x x x pÊ ˆ= - ŒÁ ˜Ë ¯  is

(a) strictly increasing
(b) strictly decreasing   3

 33. Find 
2

2 2
1 .

( 2)( 3)
x dx

x x
+

+ +Ú  3
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 34. Find the area of the region bounded by the curves x2+ y2 = 4, y = √3x and x-axis in the first 
quadrant. 3

OR
Find the area of the ellipse x2 + 9y2 = 36 using integration. 3

 35. Find the general solution of the following differential equation: x dy – (y + 2x2)dx = 0. 3

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

 36. If A = 
1 2 0
2 1 2

0 1 1

È ˘
Í ˙- - -
Í ˙-Î ˚

, find A−1. Hence

Solve the system of equations;
x – 2y = 10
2x – y – z = 8
–2y + z = 7 5

OR
Evaluate the product AB, where

A = 
1 1 0
2 3 4
0 1 2

-È ˘
Í ˙
Í ˙Î ˚

 and B = 
2 2 4
4 2 4

2 1 5

-È ˘
Í ˙- -
Í ˙-Î ˚

Hence solve the system of linear equations
x – y = 3
2x + 3y + 4z = 17
y + 2z = 7. 5

 37. Find the shortest distance between the lines
ˆ ˆˆ ˆ ˆ ˆ3 2 4 ( 2 2 )r i j k i j kl= + - + + +

�

and ˆˆ ˆ ˆ ˆ5 2 (3 2 6 )r i j i j km= - + + +
�

If the lines intersect find their point of intersection. 5
OR

Find the foot of the perpendicular drawn from the point (–1, 3, –6) to the plane 2x + y – 2z 
+ 5 = 0. Also find the equation and length of the perpendicular. 5

 38. Solve the following linear programming problem (L.P.P) graphically.
Maximize Z = x + 2y
subject to constraints;
 x + 2y ³ 100
 2x – y £ 0
 2x + y £ 200
 x, y ³ 0

OR
The corner points of the feasible region determined by the system of linear constraints are 
as shown below:
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11

10

9

8

7

6

5

4

3

2

1

1 2 3 4 5 6 7

X

y

O

E (4, 0)

D (6, 5)

C (6, 8)

B (4, 10)

A (0, 8)

Answer each of the following:
(i) Let Z = 3x − 4y be the objective function. Find the maximum and minimum value of Z 

and also the corresponding points at which the maximum and minimum value occurs.
(ii) Let Z = px + qy, where p, q > o be the objective function. Find the condition on p and 

q so that the maximum value of Z occurs at B (4, 10) and C (6, 8). Also mention the 
number of optimal solutions in this case. 5
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1SOLUTION 
WITH CBSE MARKING SCHEME

Note:  The text in all grey boxes are solutions given in the CBSE Marking Scheme 2020-2021.

PART - A
SECTION - I

 1. Let  f (x1) = f (x2) for some x1, x2 Î R
Þ	 (x1)3 = (x2)3

Þ	 x1 = x2, Hence, f (x) is one-one.

 Explanation: Let f (x1) = f (x2) for some x2, x2 
Î R.
Then,	 x1

3 = x2
3

Þ	 x1 = x2,
Hence, f (x) is one-one.

OR
26 reflexive relations
 Explanation: Number of Reflexive relations 
on a set
  = 2n2 – n

Here, n = 3
\ Number of reflexive relations
  = 232 – 3

  = 29 – 3 = 26

 2. (1, 2)
Explanation: An equivalence relation is one 
that is reflexive, symmetric and transitive. 
For reflexive, (a, a)∈R
if (a, b)∈R, then (b, a)
For symmetric, if (a, b)∈R, then (b, a)
For transitive, if (a, b) ∈R, (b, c) ∈R, then (c, a)
Then, (1, 2) should be removed to make the 
given relation an equivalence relation.

 3. Since a  is not defined for a Î	 (– ¥, 0)    
\ a  = b is not a function.

Explanation: Relation R is given as, R =  
{(a, b) : a  = b}.

Since, a  is not defined for a Î (– ∞, 0) 

\ a  = b is not a function.

OR
A1 È A2 È A3 = A and A1 Ç A2 Ç A3 = f
 Explanation: Since, R is equivalence relation 
in A, which is divided into equivalence classes 
A1, A2, A3.
Then, A1 È A2 È A3 = A
(since, it is divided into 3 classes)
and A1 Ç	A2 Ç A3 = f 

(as they have nothing in common)

 4. 3 × 5 
Explanation: 3 × 5
If 5A – 3B is defined, then order, of A and B 
matrices will be same.
Then 5A – 3B will be of the same order as A 
and B, which is 3 × 5.

 5. A =
 

0 1
1 0











 
Þ A2 =

 

0 1
1 0

0 1
1 0





















 
=

 

1 0
0 1











Explanation: Here,

 A = 
a a
a a

11 12

21 22













  = 0 1
1 0











   

1
0

  if   
  if  

i j
i j
≠
=

Then  A2 = 0 1
1 0

0 1
1 0
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  = 1 0
0 1











OR
| adj A | = ( – 4)3–1 = 16  
Explanation: Order of square matrix, 
 A = 3 × 3
Determinant of | A | = – 4
Then,  | adj A | = | A |n–1

  = (– 4)3–1 = (– 4)2 = 16

 6. 0
 Explanation: ‘‘If elements of one row (or 
column) are multiplied by the cofactors of 
elements of any other row (or column) then 
their sum is zero.’’

 7. ex (1 – cot x) + C
 Explanation: 

 I = e x x dxx ( cot cosec )1 2    − +∫
  = e dx e x dx e x dxx x x∫ ∫∫− +cot cos ec  2

  = e x e dx d
dx

x e dxx x x− −




∫∫cot (cot )  

+ ∫ e x dxx cosec2

  = ex – ex cot x – ò ex cosec2 x dx 

+ ∫ e x dxx cosec2 + c

  = ex (1 – cot x) + c
OR

...  f (x) is an odd function

\ 

 

x2

2

2
sin

−
∫
π

π

 x dx = 0  

 Explanation: Given, x x dx2

2

2
sin

  −
∫

π

π

Let I = x x dx2

2

2
sin

  −
∫

π

π

Since,   f x dx
a

a
( )

−
∫
 

0

2
0

, ( ) ( )

( ) , ( ) ( )

if       

if     

f x f x

f x dx f x f x
a

− = −

− =







 ∫

 f(x) = x2 sin x
Then, f(–x) = (– x)2 sin (– x)
  = – x2 sin x = – f (x)
\ f(x) is an odd function.
Therefore, I = 0

 8.  A =
 
2 2

3
2

0

1
3

0
1x dx x∫ =  [ ]

    

  = 
2
3

 sq. unit

Explanation: Here, y = x2

Therefore, area, A = ydx≡

  = x dx2

1

1

−
∫
 

  = 2 2
1

x dx
0
≡

 
[Q f (– x) = f (x)]

  = 2
3

3

0

1

  ×












x

  = 2 1
3

2
3

  × =  sq. units

 9. 0    
Explanation: 
Since, according to the definition of particular 
solution of a differential equation, it does not 
contain any arbitary constants.
So, number of arbitary constants in a particular 
solution of a differential equation is ‘0’.

OR
3
Explanation: 
In homogeneous differential equation the 
degree of terms are same. So value of n is 3.

 10. j
∧

   
Explanation: A unit vector in direction 
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opposite to 
-- 3
4

j
∧

 will be in positive y-axis.

\ Required vector is j
∧

 11. 1
2

2 3 1
2

6| ( )| | |i j k
∧ ∧ ∧

× − = −      
 
= 3 sq. units  

 
Explanation: Area of triangle

  = 1
2

| |a b
→ →

×  

  = 1
2

2 3| ( )|i j
∧ ∧

× −   

  = 1
2

| |−
∧

 6k  [ ]Q i j k
∧ ∧ ∧

× =    

  = ×2
1 6  = 3 sq. units

 12.  | |a b
∧ ∧

+  2
 = 1   

 Þ a b a b2 2 2
∧ ∧ ∧ ∧

+ +    .  =1

Þ	 2a b
∧ ∧

. 	= 1 – 1 – 1

Þ	 a b
∧ ∧

. 	=
	

−1
2  

Þ | || |a b
∧ ∧

 cos q = −1
2 	

Þ		 q =
 
π π  −

3

Þ	 q	=
	

2
3
≠

Explanation: Given, a
∧  and b

∧  are unit vectors

and | |a b
∧ ∧

+    = 1 ...(1)

On squaring both sides of equation (1), we 
get

 ( )a b
∧ ∧

+  2  = 1

Þ	 a b a b2 2∧ ∧ ∧ ∧
+ +    2 . 	=	1

Þ	 2a b
∧ ∧

. 	=	1 – 1 – 1	
a b 1a = =t t6 @

Þ	 2a b
∧ ∧

. 	=	– 1

Þ	 a b
∧ ∧

. 	=	
−1
2

Þ	 | | | |cosa b
∧ ∧

θ 	
=
	
− 1
2

Þ	 cos q	=	 − 1
2

Þ	 q	=	 cos− −





1 1
2
 

	 	=	 cos cos− −


















1
3

π π  

Þ	 q	=	
2
3
≠

 13. 1, 0, 0    
Explanation: yz plane ® x axis.
Then, direction ratios of normal to yz plane 
= (x, 0, 0)
Then
Direction Cosines

 = x

x x2 2 2 2 2 20 0

0

0 0        + + + +







, ,

0

0 02 2 2x     + +







  = (1, 0, 0)

 14. (0, 0, 0)
Explanation: Coordinates of a point on XY-
plane are (a, b, 0).
Then, the point where the line and plane 
intersects, will satisfy the equation of line.

Then, a  + 3
3  

=
 

b  
 

    
  

−
−

= −
−

1
1

0 5
5

Þ
 

a  + 3
3

 = 1, b  
 1

  −
−

=1 1

Þ a = 0, b = 0
\ coordinates of required point on XY plane 
are (0, 0, 0).

 15. 1 2
3

3
4

1
2

      − × =
   

Explanation: P(A) = 
1
3  

and P(B) = 
1
4

Probability that problem is solved
  = Probability that A solves the 

problem or B solves the problem
  = P(A È B)
  = P(A) + P(B) – P(A Ç B)
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Since, A and B are independent

 P(A Ç B) = P(A) P(B)

  = 1
3

1
4

1
12

    × =

\ P(A È	B) = 1
3

1
4

1
12

4 3 1
12

           
+ -- =

+ --

  = 6
12

1
2

  =

Hence, required probability is 1
2

 16. 
1
2

1
2

1
2

4 3 7











=






  

Explanation: Here, 
Probability of rain,

 p = 50
100

1
2

  =

Probability of no rain, q = 1 50
100

1
2

    − =

Then, required probability = 1
2

1
2

4 3





×






  

  = 
1
2

7





SECTION - II
 17. (i)   (b)  2x + py = 200

Explanation: Since, perimeter of floor = 200 m

\ x + x + 2 × p 
y
2





  

= 200

Þ 2x + py = 200

(ii)   (a)   2 100 2
π

( )x x  −

 Explanation: Area of rectangular region,
 A = xy

  = x x200  2−



π

(from equation obtained in Q-1)

  = 2 100 2
π

( )x x  −

(iii)   (c)  5000
≠

 m2

 Explanation: Now

 A = 2
≠

 (100x – x2)

Then d
dx

A
 
=

 
2
≠

 (100 – 2x)

For maximum area

Put
 

d
dx

A  = 0

Þ 2
≠

 (100 – 2x) = 0

Þ x = 50

Since, ( ) . .,A negative
dx
d

p x i e2 –2
2

=

\	Maximum area = 2
≠

 (5000 – 2500) 

        = 5000
≠

 m2

(iv)   (a)  0 m

 Explanation: Area of complete floor

  = xy y  +






π
2

2

 A = xy y  + π 2

4

A  = 2 100
4

200 22
2

π
π

π
( )x x x      − + −





A = 2 100 1
4

200 22 2
π π

( ) ( )x x x      − + −

Now,  d
dx

A
 
=

2 100 2
4

200 2 2
π π

( ) ( )  2         − + − × −x x

For maximising area, put

 
d
dx

A  = 0

  

2 100 2
p

( )  -- x
 
=

 

4
4

200 2
p

( )  -- x

Þ 200 – 4x = 200 – 2x
Þ – 2x = 0
Þ x = 0
(v)   (d)  No changes both area are equal
 Explanation: Since, x = 0. So no change in 
area.

 18. (i)   (b)  0.04

Explanation: 

  E1 = Vinay processed the form
E2 = Sonia processed the form
E3 = Iqbal processed the form
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 P(E1) = 50
100

1
2

  =

 P(E2) = 20
100

1
5

  =

 P(E3) = 30
100

3
10

  =

Let A is an error committed.

P A
E1






  
= 0.06, P A

E2






  
= 0.04. P A

E3






  
= 0.03

 
P A

E2







 = 0.04

(ii)   (c)

 P(error) = P(E2) × P A
E2








  = 1
5  

0.04 = 0.2 × 0.04

  = 0.008
(iii)   (b)
Total probability of commiting error

( ) ( ) ( )

. . .

. . .

.

P E P E
A P E P E

A P E P E
A

2
1 0 06 5

1 0 04 10
3 0 03

0 03 0 008 0 009
0 047

1 1 2 2 3 3

# # #

+ +

= + +

= + +
=

c c cm m m

(iv)   (d)

P
E
A
1







  = 

P E  P A
E

P E  P A
E

P E  P A
E

P E  P A
1

1 2

( )

( ) ( ) ( )

1

1 2 3














+







+

EE3








 =

 

1
2

0 06

1
2

0 06 1
5

0 04 3
10

0 03

  

          

×

× + × + ×

.

. . .

  = 0 03
0 047

30
47

.
.

  =

\ Probability that form is not processed by 
Vinay

  = 1 – P
E
A
1





 
 = 1 47

30–
 

 = 47
17

(v)   (d)

  = P
E
A
1



  

+
 
P

E
A
2



  

+
 
P

E
A
3





P E P E
A P E P E

A P E P E
A

P E P E
A

1 1 2 2 1 3

1 1=
+ +^ c ^

^

c

c

^ ch m h

h m

m h m

+ 
P E  P A

E

P(E ) P A
E

P(E ) P A
E

P(E ) P A
2

1 2

( )2

1 2 3














+







+

EE3








+ 
P E  P A

E

P(E ) P A
E

P(E ) P A
E

P(E ) P A
3

1 2

( )3

1 2 3














+







+

EE3








= 

P(E ) P A
E

P(E ) P A
E

P(E ) P A
E

P(E ) P A
1 2 3

1 2 3

1







+







+








EE
P(E ) P A

E
P(E ) P A

E1 2 3







+







+






2 3

  = 1

PART - B
SECTION - III

 19. tan–1

 

cos
sin

x
x1  −







  = tan
sin

cos

−
−







− −


























1 2

1
2

π

π

  

    

x

x

tan
sin cos

sin

−
−







−






−










1

2

2
4 2 4 2

2
4 2

π π

π

    

  

x x

x

















tan cot− −


















1
4 2
π   x
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=

 
tan tan− − − −



















1 1
2 4 2
π π    x

tan tan− +


















1
4 2
π   x

 = π
4 2

  + x

 Explanation: Given, tan cos
sin

−
−







1
1

x
x

  = tan
sin

cos

−
−







− −
























1 2

1
2

π

π

  

    

x

x

  = tan
sin cos

sin

−
−







−






−










1

2

2
4 2 4 2

2
4 2

π π

π

    

  

x x

x

















  = tan
cos

sin

−
−







−
























1 4 2

4 2

   

   

π

π

x

x

  = tan cot− −


















1
4 2
π   x

  = tan tan− − −






























1
2 4 2
π π    x

  = tan tan− +


















1
4 2

     π x
 = 

π
4 2

    + x

 20.  A2 = 2A  
   Þ | AA | = | 2A |

Þ	 | A || A | = 8 | A |
(... | AB | = | A | | B | and |2A | = 23 | A |)

Þ	 | A | (| A | – 8) = 0
Þ	 | A | = 0 or 8
 Explanation: A is a square matrix of order 3. 
So, n = 3.
Also, A2 = 2A    (Given)
Þ		 | AA | = | 2A |
Þ	 | A || A | = 8 | A |

(... | AB | = | A | | B | and |2A | = 2n | A |)
Þ	 | A | (| A | – 8) = 0
Þ	 | A | = 0 or 8

OR

A2 = 
3 1
1 2

3 1
1 2

8 5
5 3−









 −









 =

−








  

 5A = 
15 5

5 10
7 7 0

0 7−








 =









, I  

Þ		A2 – 5A + 7I = 
0 0
0 0

0








 =  

Þ		A–1 (A2 – 5A + 7I) = A–1 0
Þ		A – 5I + 7A–1 = 0 
Þ 7A–1 = 5I – A

Þ		 A–1 = 
1
7

5 0
0 5

3 1
1 2









 −

−


















  

 
 

Þ		 A–1 = 
1
7

2 1
1 3

−









 

 Explanation: here,

 A = 3 1
1 2−









 

Then, A2 = 3 1
1 2

3 1
1 2−









 −









  

  = 9 1 3 2
1 4

    
 3    2     

− +
− − − +











  = 8 5
5 3−









 

 5A = 5 3 1
2

15 5
5 10−









 =

−








 1  

 7I = 7 1 0
1

7 0
0 70









 =











Then, A2 – 5A + 7I

=
 

8 5
5 3

15 5
5 10

7 0
0 7−









 −

−








 +









 

  
 

=
 

8 5 7 5 5 0
5 5 0 3 10 7
  1       

         
− + − +

− + + − +










=
              

0 0
0 0

0








 =  

 
Hence proved.

Now,   A2 – 5A + 7I = 0
Then,		A–1 (A2 – 5A + 7I) = 0
Þ								A – 5I + 7A–1 = 0 
Þ 7A–1 = 5I – A

Þ		 A–1 = 1
7

(5I – A)

Þ		 A–1 = 1
7

5 0
0 5

3 1
2









 −

−


















  

  1
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  = 
1
7

2
1 3

−









 1

Hence, the value of A–1 is 1
7

2
1 3

−









 1

 21.
  

Lt kx
x xx→

−
0

1  cos
sin

  = Lt

kx

x xx→







0

22
2

sin

sin

  = Lt

kx

x
x x

x
x→







0

2

2

2

2
2

sin

sin

	  = 

Lt

kx

kx

k

Lt x
x

x

x

→

→













×




0

2

2

2

0

2
2

2

2

sin

sin

  

	  = 
2 1

4
1

2
    × × k

... f(x) is continuous at x = 0
\ Lt f x

x→0
( )

 
= f(0)

Þ	
k2

2  
=

 
1
2  

Þ
 
k2 = 1 Þ k = ± 1

 Explanation:   

 
lim cos

sinx

kx
x x→

−
0

1  

 
=

 
lim

sin

sinx

kx

x x→







0

22
2

  = lim

sin

sinx

kx

x
x x

x
→







0

2

2

2

2
2

 

 = 
lim sin

lim
sin

x
x

kx

kx
k2

2

2
2

x

x

0

0

2
2

# #

"

" a
a

a
k
k

k
R

T

SSSSSSSSS

V

X

WWWWWWWWW

  = 
2 1

4
1

2
    × × k

 
Q lim sin

x

x
x→

=










0
1  

  = k
2
2

Since, f(x) is continuous at x = 0

\ lim ( )
x

f x
→0  

= f(0)

Þ k2

2  
=

 
1
2

 Þ k2 = 1

Þ k = ± 1

Hence, the value of k is 1 or – 1.

 22.   y = x + 1
x  

Þ
 

dy
dx  

= 1 1
2

  −
x

... normal is perpendicular to 3x – 4y = 7,
\ tangent is parallel to it

 
1 1

2
  −

x  
=

 
3
4  

Þ x2 = 4 

Þ  x = 2  (Q x > 0)

when x = 2, y = 2 + 1
2

5
2

  =

\ Equation of Normal :

y –
 

5
2  

=
 
− 4

3  
(x – 2) Þ 8x + 6y = 31

 Explanation: Given, equation of curve is

 y = x
x

  + 1

On differentiating both sides, we get

 
dy
dx  

=
 
1 1

2
  −

x

Since, normal is perpendicular to 3x – 4y = 7

Then, tangent to this line is parallel to the 
normal

Now, Slope of line 3x – 4y = 7 is,

 
dy
dx  

=
 

3
4

\
 

1 1
2

−
x  

=
 

3
4

 x2 = 4 Þ x = 2 (Q x > 0)
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Now, when x = 2

 y = 2 1
2

5
2

    + =

\ Equation of normal is

 
y  −







5
2  

=
 

    2− −1
dy
dx

x( )

Þ y  − 5
2

 

–

 

1
3
4

2( )x   −

Þ 2 5
2

y  −
 
=

 
− −4
3

2( )x   

Þ 6y – 15 = – 8x + 16

Þ 8x + 6y = 31

 23.   I = 
1

12 2cos ( tan )x x
dx

  −
∫

Put, 1 – tan x = y
So that, 
 – sec2 x dx = dy

 
=

 

−
∫

 1
2
dy

y  
=

 
− −∫ y dy2

 
=

 
+ +   1

y
c

 
=

 
1

1  
  

−
+

tan x
c

 Explanation: Let,

 I = 1
12 2cos ( tan )x x

dx
  −

∫

Let 1 – tan x = y

Then, – sec2 x dx = dy

\ I =   −
∫

dy
x x ysec cos ( )2 2 2

  = – dy
y2≡

  = – y dy−∫ 2

  = – y c
− +

− +
+

   

    
  

2 1

2 1

  = 1
y

c  +

  = 
1

1  
  

−
+

tan x
c

where, c is the constant of integration.
OR

 
I =

 
x x dxn( )1

0
1

  −∫

 
I =

 
( )[ ( )]1 1 1

0
1

      − − −∫ x x dxn

 
I =

 
( ) ( )1

0
1 1

0
1

      − = −∫ ∫ +x x dx x x dxn n n

 
I =

 

x
n

x
n

n n+ +

+
−

+













1 2

0

1

1 2    

 
I = 

1
1

1
2

0
n n  

  
  

  
+

−
+







−












  = 
1

1 2( )( )n n    + +

 Explanation: Let,

 I = x x dxn( )1
0

1
  −∫

  = ( )[ ( )]1 1 1
0

1
      − − −∫ x x dxn

Q f x dx f a b x dx
b

a

b

a
( ) ( )      = + −











∫∫

  = ( )1
0

1
  −∫ x x dxn

  = ( )x x dxn n    − +∫ 1

0

1

 I = 
x
n

x
n

n n+ +

+
−

+













1 2

0

1

1  
  

  2

  = 1
1

1 0
n n  

  
  2

  
+

−
+







−












  = 
( )

( )( )
n n

n n
       

    
+ − −
+ +











2 1
1 2

  = 1
1 2( )( )n n    + +

 24.  Area  =
 
2 8

0

2
x dx≡
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	  = 2 2 2
1
2

0

2
  × ∫ x dx

	  = 4 2 2
3

3
2

0

2

x
















	  = 8
3

2 2 0
3
2   −







	  = 8 2
3

2 2  ×

	  = 32
3  

sq. units

 Explanation: 

 Area = 2
0

2
ydx≡

y x2 = 8
(2, 4)

(2, – 4)

y

y'

x x'
O

x = 2

2

  = 2 8
0

2
x dx≡

  = 2 2 2
0

2
  × ∫ x dx

  = 4 2
3 2

3 2

0

2
x /

/













  = 8 2
3

23 2[ ]/   0−

  = 8 2
3

2 2  ×

  = 
32
3

 sq. units

 25.   dy
dx  

= x3 cosec y; y (0) = 0

	

dy
ycosec ≡

 
=

 
x dx3≡

	
sinydy≡  = 

x dx3≡

	 – cos y = x4

4
  C+

	 – 1 = C (Q y = 0, when x = 0)

	 cos y = 1
4

4
  − x

 Explanation: Here,

 
dy
dx

 = x3 cosec; y(0) = 0

 

dy
ycosec

 = x3 dx

On integrating both sides, we get

Þ sinydy≡  = 
x dx3≡

Þ – cos y = x4

4
 + C

Put x = 0 and y = 0

Then, – cos 0° = 0
4

4
  C+

Þ	  C  = – 4

Then, – cos y = x4

4
1  –

Þ cos y = 1
4

  − xy
,

is the particular solution of given differential 
equation. 

 26. Let  a
→

 = i j k
∧ ∧ ∧

− +    

	 d
"

 = 4 5i k
∧ ∧

+  

Q	 a b
→ →

+   = d b d a
→ → → →

∴ = −    

	  = 3 4i j k
∧ ∧ ∧

+ +    

	 a b
→ →

×   =

 

i j k
∧ ∧ ∧

+
−1 1 1

3 1 4

	  = − − +
∧ ∧ ∧

     5 1 4i j k

Area of parallelogram 	  

 = | |a b
→ →

× = + +        25 1 16

  = 42  sq. units

Explanation: Here,

 a
→

 = i j k
∧ ∧ ∧

− +    
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and d
→

 = 4 5j k
∧ ∧

+  

A B

CD

4 + 5i k

i j k– +

b
®

Q a b
→ →

+   = d
→

 
b
→

 = 4 5i k i j k
∧ ∧ ∧ ∧ ∧

+ − − +        ( )

  = 4 5i i k k j
∧ ∧ ∧ ∧ ∧

− + − +         

  = 3 4i j k
∧ ∧ ∧

+ +    

 a b
→ →

×   =

 

i j k
∧ ∧ ∧

−1 1 1
3 1 4

 = i j k
∧ ∧ ∧

− − − − + +( ) ( ) ( )         4 1 4 3 1 3

  =       − − +
∧ ∧ ∧

5 4i j k

Then, area of parallelogram 

  = | |a b
→ →

×  

  = 25 1 16    + +

  = 42  sq. units 

 27. Let the normal vector to the plane be n
→

 
Equation of the plane passing through (1, 0, 

0), i.e., i
∧

 is

 ( )·r i n
→ ∧ →

−   = 0 ...(1)
Q plane (1) contains the line

 r
→

 = 0
→ ∧

+  λ j

\ i n
∧ →

·  = 0 and j n
∧ →

·  = 0 Þ	 n k
→ ∧

=  
Hence equation of the plane is

 ( )·r i k
→ ∧ ∧

−   = 0

i.e., r k
→ ∧

·   = 0

Explanation: Let, the normal vector to the 

plane be n
→

. .
Equation of the plane passing through (1, 0, 

0) i.e. i
∧

 is

 ( ).r i n
→ ∧ →

−   = 0 ...(1)
Q plane (i) contains the line

 r"  = 0
→ ∧

+  λ j

\	i n
∧ →

=.   0  and j n
∧ →

=.   0

 Þ n k
→

=  

Hence, the equation of the  plane is

 ( ).r i k
→ ∧ ∧

−   = 0

i.e., r k
→ ∧

.  = 0

 28. Let x denote the number of milk chocolates 
drawn

X P(x)

0
4
6

3
5

12
30

    × =

1
2
6

4
5

2 16
30

      ×






× =

2
2
6

1
5

2
30

    × =

Most likely outcome is getting one chocolate 
of each type
Explanation: Let x be the number of milk 
chocolates .Then x = 0,1 or 2.
So, the probability distribution of number of 
milk chocolates is 

x P(x)

0
4
6

3
5

12
30

    × =

1
2
6

4
5

2 16
30

      ×






× =

2
2
6

1
5

2
30

    × =

Most likely outcome is getting one chocolates 
of each type.

OR
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 P E F( | )  =
 

P E F
P F

  P E F
P F

( )
( )

( )
( )

∩ = ∪

  = 
1

1
  P E  F

  P F
− ∪

−
( )

( )  

Now, P (E È F) = P (E) + P (F) – P (E Ç	F)
  = 0.8 + 0.7 – 0.6 = 0.9
Substituting value of P (E È F) in (1)

 P E F( | )
 
=

 
1 0 9
1 0 7

0 1
0 3

1
3

  
  

    −
−

= =.
.

.

.

 Explanation: Here P(E) = 0.8, P(F) = 0.7, P(E Ç 

F) = 0.6

 P(E/F)  = 
P E F

P F
  1  P E F

P F
( )

( )
( )
( )

∩ = ∪–

  = 1
1
  P E F

  P(F)
− ∪

−
( )

 ...(1)

Now, P(E È F) = P(E) + P(F) – P(E Ç F)
  = 0.8 + 0.7 – 0.6
  = 1.5 – 0.6 = 0.9

\ P(E/F)  = 1 0 9
1 0 7

0 1
0 3

1
3

  
  

    −
−

= =.
.

.

.

SECTION - IV
 29. (i) Reflexive :

	 Since, a + a = 2a which is even
	 \		 (a, a) Î R " a Î	Z
 Hence  R is reflexive.
(ii) Symmetric :
 If (a, b) Î R, then a + b = 2l 
 Þ b + a = 2l
	 Þ		 (b, a) Î R, Hence R is symmetric
(iii) Transitive :
 If (a, b) Î R and (b, c) Î R
 then  a + b = 2l ...(1)
 and b + c = 2m ...(2)
 Adding (1) and (2) we get
 a + 2b + c = 2 (l+ m)
	 Þ a + c = 2 (l+ m– b)
	 Þ  a + c = 2k
 where l+ m – b = k Þ (a, c) Î R
 Hence R is transitive
          [0] = {.... – 4, – 2, 0, 2, 4 ....}
Explanation:

(i)  Reflexive :

	 Since, a + a = 2a which is even

	 \	(a, a) Î R ∀ a Î Z

 Hence, R is reflexive.

(ii)  Symmetric :

 If (a, b) Î R, then a + b = 2l Þ b + a = 
2l

	 Þ		 (b, a) Î R, 

 Hence, R is symmetric

(iii)  Transitive :
 If (a, b) Î R and (b, c) Î R

 Then  a + b = 2l ...(1)
 and b + c = 2m ...(2)
 On addding (1) and (2) we get
 a + 2b + c = 2 (l+ m)
Þ  a + c = 2 (l+ m– b)
Þ   a + c = 2k
 where l+ m – b = k Þ (a, c) Î R
 Hence, R is transitive.
 Equivalence class containting
         [0] = {.... – 4, – 2, 0, 2, 4 ....}

 30. Let  u = ex sin2x and v = (sin x)x

so that  y = u + v 

Þ  dy
dx  

=
 

du
dx

dv
dx

  +
 

...(1)

Now, u = ex xsin ,
2

Differentiating both sides w.r.t. x, we get

Þ	
	

du
dx  

=
 

ex xsin2 [x (sin 2x) + sin2 x] ...(2)

Also, v = (sin x)x

Þ		 log v = x log (sin x)
Differentiating both sides w.r.t. x, we get

 
1
v

dv
dx

 = x cot x + log (sin x)

 
dv
dx

 = (sin x)x [x cot x + log (sin x)] ...(3)

Substituting from (2), sin 2x (3) in (1) we get

 
dy
dx  

= ex xsin2 [x sin 2x + sin2 x] 

+ (sin x)x [x cot x + log (sin x)]
 Explanation: Here, 
 y = ex sin2

 x + (sin x)x
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Let u = ex sin2x, v = (sin x)x

So, y = u + v

 
dy
dx

 
=

 

du
dx

dv
dx

  +  ...(1)

Now, u = ex sin2 x

On differentiating both sides we get

du
dx

 
= ex sin2 x [x (2 sin x cos x) + sin2 x]

 = ex sin2 x [x sin2x + sin 2x] ...(2)
Also, v = (sin x)x

 log v = x log (sin x)
[Taking log on both sides]

Differentiating with sides w.r.t. x, we get

 

1
v

dv
dx

  ×
 
=

 
x x

x
x    × +cos

sin
log (sin )

Þ
 

dv
dx

 =  (sin x)x [x cot x + log (sin x)] ...(3)

Substituting values of (2) and (3) in equation 
(1), we get

 
dy
dx  

= ex sin2x [x sin 2x + sin2 x]

+ (sin x)x [x cot x + log (sin x)] 

 31.  RHD  =
 

Lt f h f
hh→

+ −
0

1 1( ) ( )    

  = Lt h
hh→

+ −
0

1 1[ ] [ ]    

	 	= Lt
hh→

− =
0

1 1 0( )    

 LHD = Lt f h f
hh→

− −
−0

1 1( ) ( )    
 

  
=

 
Lt h

h
Lt

hh h→ →

− −
−

= −
−0 0

1 1 0 1[ ] [ ]    
 

    
 

  = Lt
hh→

= ∞
0

1   

Since, RHD ¹ LHD
Therefore f(x) is not differentiable at x = 1

 Explanation: RHD =
 

lim ( ) ( )
h

f h f
h→

+ −
0

1 1    

  = lim [ ] [ ]
h

h
h→

+ −
0

1 1    

  = lim
h h→

− =
0

1 1 0      

 LHD = lim ( ) ( )
h

f h f
h→

− −
−0

1 1    
  

  = lim [ ] ]
h

h
h→

− −
−0

1 1    [
  

  = lim
h h→

−
−0

0 1  
  

  = lim
h h→

= ∞
0

1   

Since, RHD º ≠ LHD
Therefore, f(x) is not differentiable at x = 1.

OR
 y = b tan q

 Þ  dy
dθ  

= b sec2q ...(1)

 x = a sec q 

Þ  dx
dθ  

= a sec q tan q ...(2)

 
dy
dx

 

=

 

dy
d
dx
d

θ

θ  

=
 

b
a

sec
sec tan

2θ
θ θ  

=
 

b
a

cosec θ

Differentiating both sides w.r.t x, we get

 

d y
dx

2

2
 
=

 
− × cosec   b
a

d
dx

θ θ θcot

  
=

 
− × cosec   b
a a

θ θ
θ θ

cot
sec tan

1

  
=

 
− b
a a.

cot3 θ

 

d y
dx

2

2

6







=θ π   
=

 
− 







 = −    b

a a
b

a a.
cot

.
( )π

6
3

3
3

  = − 3 3b
a a.

Explanation: 
Here, x = a sec q

 Þ dx
dθ

 = a secq tanq ...(1)

Also, y = b tan q
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Þ dy
dθ

 = b sec2 q ...(2)

Then, dy
dx  

=
 

dy d
dx d

/
/
θ
θ  

=
 

b
a

sec
sec tan

2θ
θ θ

  = 
b
a

sec
tan

θ
θ

  = 
b
a

    × ×1
cos

cos
sinθ

θ
θ

  = b
a

  × cosec θ

Differentiating both sides w.r.t x, we get

 

d y
dx

2

2  
= − ×   b

a
d
dx

cosec cotθ θ θ

 
=

 

− ×   b
a a

cosec cot
sec tan

θ θ
θ θ
1

 
=

 

− × × × ×         b
a a. sin

cos
sin

cos
sin

cos1
θ

θ
θ

θ
θ

θ

  =
 

−   b
a a.

cos

sin
×

3

3
θ

θ

  =
 

− b

a2
3cot θ

 

d y
dx

2

2
6







=θ π

 

=
 

− 





 b

a2

3

6
cot π

  = 
−   =−  b

a

b

a2

3

2
3 3 3

32.   f(x) = tan x – 4x
	 f'(x) = sec2 x – 4
(a) For f(x) to be strictly increasing
 f'(x) > 0
Þ		sec2 x – 4  > 0
Þ		 sec2 x  > 4

Þ		 cos2 x  <
 

1
4  

Þ cos2 x <
 

1
2

2





Þ
 

− 1
2   

< cos x < 1
2  

Þ
 

π π
3 2

    < <x

(b) For f(x) to be strictly decreasing
 f'(x) < 0
Þ		sec2 x – 4  > 0
Þ		 sec2 x  < 4

Þ		 cos2 x  > 1
4  

Þ  cos2 x  > 
1
2

2





Þ cos x  > 1
2  

Qx ∈


















0
2

, π

Þ 0  < x < ≠
3

 Explanation: f (x) = tan x – 4x
 f'(x) = sec2 x – 4
(a) For f(x) to be strictly increasing 
 f'(x)  > 0
Þ sec2 x – 4 > 0
Þ sec2 x < 4

Þ cos2 x < 1
4

Þ cos2 x < 1
2

2





Þ − 1
2  

< cos x < 1
2

Þ – ≠
3  

< x  < ≠
3

But x Î ,0 2
π : D

\	 0 < x < 3
π 

(b) For f(x) to be strictly decreasing
 f'(x)  < 0
Þ sec2 x – 4 < 0
Þ sec2 x < 4

Þ cos2 x > 1
4

Þ cos2 x > 1
2

2





Þ cos x > 1
2   

Qx∈














0

2
,  π

Þ 0 < x  < ≠
3

Þ x > ≠
3

Q x Î ,0 2
π : D

\ 
≠
3  < x < 2

π 
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33.  Put x2 = y to make partial fractions

x
x x

2

2 2
1

2 3
  

    
+

+ +( )( ) 	
=

 

y
y y

  
    

+
+ +

1
2 3( )( )

        
=

 

A
  

  B
  y y+

+
+2 3

	 y + 1 = A(y + 3) + B (y + 2) ...(1)
Comparing  coeffcients  of  y  and  constant  
terms on both sides of (1) we get
A + B = 1 and 3A + 2B = 1
Solving, we get A = – 1, B = 2

x
x x

dx
2

2 2
1

2 3
  

    
+

+ +
∫

( )( )

  
=

 

−

+
+

+
∫ ∫

 
  

  
  

1
2

2 1
32 2x

dx
x

dx

  
=

 
−







− 1

2 2
1tan x

+






+−   C2

3 3
1tan x

 Explanation: Let I = 
x

x x
dx

2

2 2
1

2 3

+

+ +
∫

( )( )
. 

Put x2 = y to make partial functions

i.e.  x

x x

2

2 2
1

2 3

+

+ +( )( )  
=

 

y
y y

+
+ +

1
2 3( )( )  

=
 

A B
( ) ( )y y+

+
+2 3

y + 1  = A (y + 3) + B (y + 2) ...(1)

On comparing coeffcient of ‘‘ y’ and constant 
terms on both sides of (1), we get

A + B = 1 and 3A + 2B = 1
On solving we get, A = – 1, B = 2

x x
x dx
2 3

1
2 2

2

+ +
+

^ ^h h# =
 

−

+
+

+
∫∫

1

2
2 1

32 2x
dx

x
dx 

= − 




+







+− −1

2 2
2
3 3

1 1tan tanx x C

 34.  Solving y = 3x  and x2 + y2 = 4

We get x2 + 3x2 = 4
x2 = 1 Þ x = 1

O

1 2
x

y

Required Area

= 3 2
0

1
2 2

1

2
x dx x dx∫ ∫+ −    

=
 

3
2 2

2 2
2

2
0
1 2 2 1

1

2

[ ] sinx x x x      + − +


















−

= 
3

2
2

2
3

2
2

6
          + × − − ×













π π

=
 

2
3
≠

 
sq. units

 Explanation: Given, curves are

          x2 + y2 = 4, y = 3 x

O

(2, 0)
x

y

(1, 0)

(1, 3)Ö

(–1, 3)Ö

x'

y'

y = 3xÖ

On solving , we get

 x2 + ( )3 2x  = 4

Þ	 4x2 = 4

Þ x2 = 1 Þ x = ± 1

Then, Required Area

= y dx y dxline circle  
0

1

1

2
∫ ∫+

= 3 22 2

1

2

0

1
x dx x dx  + −∫∫

= 3
2 2

4 2
2

2
0
1 2 1

1

2
[ ] sinx x x x+ − +















−

= 3
2

2
2

3
2

2
6

+ − −








        × ×π π
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= 
3

2
3

2 3
      + − −









π π

= π π π    − =
3

2
3

Hence, the area of region bounded by curves 

is 2
3
≠  sq. units.

OR

Required Area = 4
3

62 2
0
6

  −∫ x dx

3

2

1

–1

–2

–3

A

C

B D

–7 –8 –5 –4 –3 –2 –1 0 1 2 3 4 5 6 7 8 9

c

  
=

 

4
3 2

6 18
6

2 2 1

0

6
x x x    − +



















−sin

  = 
4
3

18
2

0    × −










π = 12p sq. units

 Explanation: Given, equation of ellipse, is

 x2 + 9y2 = 36

Þ  = x y2 2

36 4
  +  = 1

Þ  = x y2

2

2

26 2
  +  = 1

3

2

1

–1

–2

–3

A

C

B D

–7 –8 –5 –4 –3 –2 –1 0 1 2 3 4 5 6 7 8 9

c

Then, required area,

 A = 4
0

6
y dx.≡

  = 
4
3

62 2

0

6
  −∫ x dx

[Q y2 = 36
9

2  − x
 
or y = 36

3

2  − x ]

 = 4
3 2

6 18
6

2 2 1

0

6
x x x    − +















−sin

  = 
4 −





3

18
2

0    × π

  = 4
3

9  × ≠

  = 12 p sq. units
Hence, the required area is 12p sq. units.

 35. The given differential equation can be written 
as

 
dy
dx  

=
 

y x
x

  + 2 2

Þ
 

dy
dx x

y  − 1
 
= 2x

Here, P = − 1
x

,  Q = 2x

 IF = e ePdx x
dx∫ =

∫−
  

1

  = e
x

x− =   log 1

The solution is :

 
y

x
  × 1

 
=

 
2 1x

x
dx  ×





∫

Þ y
x

 = 2x + c

Þ y = 2x2 + cx

 Explanation: Here,

 x dx – (y + 2x2) dx = 0

Then x dy = (y + 2x2) dx

 
dy
dx  

=
 

y x
x

+ 2 2

Þ
 

dy
dx

y
x

  − 1
 
= 2x

Here, P = x
1–  Q = 2x

I.F.  = e e e
x

dx x
dx xP. log∫ =

∫
= =

−
−

1
1

Then, its solution is

 
y

x
  × 1

 
=

 
2 1x

x
dx c    × +∫

 
y
x

 = 2x + c

 y = 2x2 + cx, 
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SECTION - V
 36.  | A | = 1 (–1 – 2) – 2(–2 – 0) = – 3 + 4 = 1

A is non-singular, therefore A–1 exists

 Adj A = 
− − −















   3 2 4
2 1 2
2 1 3

 
A–1 = | | ( )A

Adj A Adj A  

  = 
− − −















   3 2 4
2 1 2
2 1 3

The given equations can be written as :

 

1 2 0
2 1 1
0 2 1

−
− −
−

































 
  
 

x
y
z

 

=

 

10
8
7

















Which is of the form A'X = B
Þ X = (A')–1 B = (A–1)' B

Þ 

x
y
z

















 

=

 

−
−
−

































= −
−

















 
 
 

 
 

3 2 2
2 1 1
4 2 3

10
8
7

0
5
3

Þ		 x  = 0,  y = – 5, z = – 3

 Explanation: Here, A = 
1 2 0
2 1 2
0 1 1

− − −
−

















Now, | A | = (– 1 – 2) – 2(–2 – 0) + 0(2 + 0)
  = 1 (– 3) + 4 + 0
  = 1
Then, A is non-singular, therefore A–1 exist.
Now,   a11 = (– 1)1+1 ( – 1 – 2) = – 3

 a12 = (– 1)1+2 ( – 2 – 0) = 2

 a13 = (– 1)1+3 (2 – 0) = 2

 a21 = (– 1)2+1 (2 – 0) = – 2

 a22 = (– 1)2+2 (1 – 0) = 1

 a23 = (– 1)2+3 ( – 1 – 0) = 1

 a31 = (– 1)3+1 ( – 4 – 0) = – 4

 a32 = (– 1)3+2 ( – 2 – 0) = 2

 a33 = (– 1)3+3 ( – 1 + 4) = 3

 Adj A = 
−
−
−

















3 2 2
2 1 1
4 2 3

T

  = 
− − −















3 2 4
2 1 2
2 1 3

Then,  A–1 = 1
3 2 4
2 1 2
2 1 3

| |A
 adj A  =

− − −















The given equation can be written as 

1 2 0
2 1 1
0 2 1

−
− −
−

































 
x
y
z  

=

 

10
8
7

















which is of the form
 A'X = B
Þ X = (A')–1 B = (A–1)' B

Þ

 

x
y
z

















 

=

 

− − −































   
T

3 2 4
2 1 2
2 1 3

10
8
7

  

=

 

−
−
−

































 
 
 

3 2 2
2 1 1
4 2 3

10
8
7

  

=

 

− + +
− + +

− + +

















= −
−

     
     

     
 
 

30 16 14
20 8 7

40 16 21

0
5
3

















\  x = 0, y = – 5, z = – 3

OR

AB  =

 

1 1 0
2 3 4
0 1 2

2 2 4
4 2 4
2 1 5

−















−
− −

−

















  
  

 

  

=

 

6 0 0
0 6 0
0 0 6

















 AB = 6I

 
A B1

6




  

= I Þ A–1 = 1
6

( )B
 

The given equations can be written as 

 

1 1 0
2 3 4
0 1 2

−































x
y
z

= 
3

17
7
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 AX = D, where D = 
3

17
7

















Þ X = A–1 D

Þ

 

x
y
z

















 

=

 

1
6

2 2 4
4 2 4
2 1 5

3
17
7

−
− −

−

































 
  

 

  

=

 

1
6

12
6

24
−

















 

Þ 

x
y
z

















 

=

 

2
1
4

−
















 Þ							x = 2,  y = – 1, z = 4
 Explanation: Here,

 A =
1 0
2 3 4
0 1 2

−















 1

and B =

 

2 2 4
4 2 4
2 1 5

−
− −

−

















 
  

 

Then  

AB  =

 

1 1 0
2 3 4
0 1 2

2 2 4
4 2 4
2 1 53 3 3 3

−















−
− −

−

















× ×

  
  

     

=

 

2 4 0 2 2 0 4 4 0
4 12 8 4 6 4 8 12

             
            

+ + − − − + +
− + + − − − +  
            

20
0 4 4 0 2 2 0 4 10− + + − − +

















  

=

 

6 0 0
0 6 0
0 0 6

















 AB = 6I

 
A B1

6




  = I

 A–1 = 1
6

 B
 

The given, equations can be written in matrix 
form as,

 

1 1 0
2 3 4
0 1 2

−































 x
y
z  

=

 

3
17

7

















AX = D where, D = 
3

17
7

















 X = A–1 D

 

x
y
z

















 

=

 

1
6

2 2 4
4 2 4
2 1 5

3
17

7

−
− −

−

































 
  

 

  

=

 

1
6

12
6

24
−

















 

  = 
2

4
−

















 1

\ x = 2, y = – 1, z = 4

 37.  We have a1 = 3 2 4i j k
∧ ∧ ∧

+ −    

 b1 = i j k
∧ ∧ ∧

+ +    22  

 a2 = 5 2i j
∧ ∧

−    

 b2 = 3 2 6i j k
∧ ∧ ∧

+ +    

 a a2 1
→ →

−   = 2 i j k
∧ ∧ ∧

− +    4   4

 

b b1 2
→ →

×    

 

=

 

i j k
∧ ∧ ∧

1 2 2
3 2 6

 = i j k
∧ ∧ ∧

− − − + −( ) ( ) ( )12 4 6 6 2 6        

 b b1 2
→ →

×   = 8 0 4 8 4i j k i k
∧ ∧ ∧ ∧ ∧

+ − = −        

...  ( ).( )b b a a1 2 2 1
→ → → →

× ×     = 16 – 16 = 0

\ The lines are intersecting and the shortest 
distance between the lines is 0.
Now for point of intersection

3 2 4 2 2i j k i j k
∧ ∧ ∧ ∧ ∧ ∧

+ − + + +        λ( )

= 5 2 2i j i j k
∧ ∧ ∧ ∧ ∧

− + + +    (3    6µ )
 3 + l = 5 + 3m ...(1)

 2 + 2l = – 2 + 2m ...(2)

 – 4 + 2l = 6m ...(3)
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Solving (1) and (2) we get, m = – 2 and l 
= – 4
Substituting in equation of line we get

r
→ = 5 2 2 3 2 6i j i j k

∧ ∧ ∧ ∧ ∧
− + − + +         ( )( )

= – i j k
∧ ∧ ∧

− −  6   12

Point of intersection is (–1, – 6, – 12)

 Explanation: Here, given lines are

r
→

		=	 ( ) ( )3 2 4 2 2i j k i j k
∧ ∧ ∧ ∧ ∧ ∧

+ − + + +          λ

and r
→

 = 5 2 3 2 6i j i j k
∧ ∧ ∧ ∧ ∧

− + + +        µ( )
Then, we have 

  a1 = 3 2 4i j k
∧ ∧ ∧

+ −    

   b1= i j k
∧ ∧ ∧

+ +    22

and a2 = 5 2i j
∧ ∧

−  

 b2 = 3 2 6i j k
∧ ∧ ∧

+ +    

 a a2 1
→ →

−   = ( ) ( )5 2 3 2 4i j i j k
∧ ∧ ∧ ∧ ∧

− − + −        

  = 2 4 4i j k
∧ ∧ ∧

− +    

 b b1 2
→ →

  ×  =

 

i j k
∧ ∧ ∧

1 2 2
3 2 6

 = i j k
∧ ∧ ∧

− − − + −( ) ( ) ( )12 4 6 6 2 6          

              = 8 4i k
∧ ∧

−  

Q  ( ).( )b b a a1 2 2 1
→ → → →

−    ×

  = ( ).( )8 4 2 4 4i k i j k
∧ ∧ ∧ ∧ ∧

− − +      
  = 16 – 16 = 0
\ The lines are intersecting and the shortest 
distance between the lines is 0.
Now, for point of intersection

3 2 4 2 2i j k i j k
∧ ∧ ∧ ∧ ∧ ∧

+ − + + +          λ( )

 = 5 2 3 2 6i j i j k
∧ ∧ ∧ ∧ ∧

− + + +        µ( )
 (3 + l) = 5 + 3m ...(1)
 2 + 2l = – 2 + 2m ...(2)

 – 4 + 2l = 6u ...(3)
On solving (1) and (2), we get
m = – 2 and l = – 4
Substituting it in equation of line, we get

r
→

 = 5 2 2 3 2 6i j i j k
∧ ∧ ∧ ∧ ∧

− + − + +         ( )( )

  = − − −
∧ ∧ ∧

     i j k6 12  
Then, point of intersection is (– 1, – 6, – 12).

OR
Let P be the given point and Q be the foot of 
the perpendicular.

Equation of PQ 
x y z          

  
+ = − = +

−
1

2
3

1
6

2
P (– 1, 3, – 6)

Q

Let coordinates of Q be (2l – 1, l + 3, – 
2l – 6)
Since Q lies in the plane 
 2x + y – 2z + 5 = 0
\ 2(2l – 1) + (l + 3) – 2 (–2l – 6) + 5 = 0
4l – 2 + l + 3 + 4l + 12 + 5 = 0
9l + 18 = 0 ⇒ l = – 2
\ coordinates of Q are (– 5, 1, – 2)
Length of the perpendicular 

 = ( ) ( ) ( )− + + − + − +        5 1 1 3 2 62 2 2

  = 6 units
 Explanation: Let, P be the given point with 
coordinates (– 1, 3, – 6) and Q be the foot of 
perpendicular.
Equation of PQ

 

x   + 1
2  

=
 

y z      
 

  − = +
−

=3
1

6
2

λ

P (– 1, 3, – 6)

Q

Let, the coordinates of 
Q (2l – 1, l + 3, – 2l – 6)
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Since, point Q lies on the plane 

                                        2x + y – 2z + 5 = 0

\ 2 (2l + 1) + (l + 3) – 2(– 2l – 6) + 5 = 0

 Þ	4l – 2 + l + 3 + 4l + 12 + 5 = 0

Þ 9l + 18 = 0

Þ l = – 2

\ coordinates of Q are 

(2 × – 2) – 1, – 2 + 3, – 2 × – 2) – 6)

  = (– 5, 1, – 2)

\ Length of perpendicular

 = ( ) ( ) ( )− + + − + − +            5 1 1 3 2 62 2 2

  = ( ) ( ) ( )− + − +      4 2 42 2 2

  = 16 4 16 36      + + =

  =  6 units

 38.  Maximize Z = 3x + y
Subject to constraints
 x + 2y ≥ 100 ...(1)
 2x – y ≤ 0 ...(2)
 2x + y ≤ 200 ...(3)
 x, y ≥ 0

200

180

160

140

120

100

80

60

40

20

10 20 30 40 50 60 70 80 90 100

Y

B

O
X

C

A

D

3

2

1

Corner Points Z = 3x + y

A (0, 50) 50

B (0, 200) 200

C (50, 100) 250

D (20, 40) 100

max z = 250 at x = 50, y = 100

 Explanation: Max Z = 3x + y

Subject to constraints

  x + 2y ≥ 100 ...(1)

 2x – y ≤ 0 ...(2)

 2x + y ≤ 200 ...(3)

 x, y  ≥ 0

200

180

160

140

120

100

80

60

40

20

10 20 30 40 50 60 70 80 90 100

Y

B

O
X

C

A
D

2 + 1 = 200x y

x y– 2 = 100

2 − = 0x y

Change in equations into equations. For 
equation (1)
 x + 2y  = 100

x 0 100

y 50 0

For equation (2)
 2x – y  = 0

x 0 30

y 0 60

For equation of (3)
 2x + y  = 200

x 100 0

y 0 200

Corner Points Objective function 
Max Z = x + 2y

A(0, 50) 100

B(0, 200) 400 (Maximum)

C(50, 100) 250 (Maximum)

D(20, 40) 100

\ Z is maximum at x = 0, y = 400
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OR

Corner Points Z = 3x – 4y

O (0, 0) 0

A (0, 8) – 32 (Minimum)

B (4, 10) – 28

C (6, 8) – 14

D (6, 5) – 2

E (4, 0) 12 (Maximum)
Max.  Z = 12 at E (4, 0)

Min.  Z = – 32 at A (0, 8)

(ii) Since maximum value of Z occurs at B(4, 
10) and C(6, 8)

\ 4p + 10q = 6p + 8q

Þ 2q = 2p

Þ p = q

Number of optimal solution are infinite.

Explanation:  (i)

Corner Points Z = 3x – 4y

O (0, 0) 0

A (0, 8) – 32 (Maximum)

B (4, 10) – 28

C (6, 8) – 14

D (6, 5) – 2

E (4, 0) 12 (Maximum)
Max  Z = 12 at E (4, 0)

Min  Z = – 32 at A (0, 8)
(ii) Since, maximum value of Z occurs at B(4, 
10) and C(6, 8)
and objective function, Z = px + qy
then,	  4p + 10q = 6p + 8q
Þ 2q = 2p
Þ p = q
Number of optimal solution are infinite.
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2CBSE 
2020 (65/2/1) 

(REDUCED SYLLABUS)

MATHEMATICS
Time Allowed: 3 Hours Maximum Marks: 80

General Instructions: 
Read the following instructions very carefully and strictly follow them:
(i) This question paper comprises  four  Sections A, B, C and D. This  question paper carries 36 questions. 

All questions are compulsory.
(ii) Section A - Questions no. 1 to 20 comprises of 20 questions of 1 mark each.
(iii) Section  B - Questions no. 21 to 26 comprises of 6 questions of 2 marks each.
(iv) Section  C - Questions no. 27 to 32 comprises of 6 questions of 4 marks each.
(v) Section  D - Questions no. 33 to 36 comprises of 4 questions of 6 marks each.
(vi) There is no overall choice in the question paper. However, an internal choice has been provided  in 3 

questions  of one mark, 2 questions  of two marks, 2 questions of four marks and 2 questions of six 
marks. Only one of the choices in such questions have to be attempted.

(vii) In addition  to this separate  instructions  are given  with  each section and question, wherever 
necessary.

(viii) Use of calculators is not permitted.

 SECTION - A 20 Marks

Directions Q. (1-10): Select the most appropriate option from those given below each question:

 1. The relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1), (1, 1)} is:
(a) symmetric and transitive, but not reflexive
(b) reflexive and symmetric, but not transitive
(c) symmetric, but neither reflexive nor transitive
(d) an equivalence relation    1

 *2. tan– 1 3 + tan– 1 l = tan– 1 1 3
3

λ
λ

−
+d n  is valid for what values of l ?

(a) ,
3
1

3
1

!λ −d n  (b) l > 
3
1  

(c) l < 
3
1   (d) All real values of l

*Not examinable for 2021 exam.
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 3. If A is a non-singular square matrix of order 3 such that A2 = 3A, then value of |A| is:
(a) – 3 (b) 3
(c) 9 (d) 27

 4. The function f : R → R given by f(x) = – |x – 1| is :
(a) continuous as well as differentiable at x = 1
(b) not continuous but differentiable at x = 1
(c) continuous but not differentiable at x = 1
(d) neither continuous nor differentiable at x = 1 1

 5. Let A = {1, 3, 5}. Then the number of equivalence relations in A containing (1, 3) is:
(a) 1 (b) 2
(c) 3 (d) 4 1

 6. The interval in which the function f given by f(x) = x2e– x is strictly increasing, is:
(a) (– ∞, ∞) (b) (– ∞, 0)
(c) (2, ∞) (d) (0, 2) 1

 7. If | |a→  = 4 and – 3 ≤ l ≤ 2, then | |λ a→  lies in:
(a) [0, 12] (b) [2, 3]
(c) [8, 12] (d) [– 12, 8] 1

 *8. The vectors − + + +ˆ ˆ ˆ ˆ ˆ ˆ3 2 , 2 3i j k i j k  and + λ −ˆ ˆ ˆi j k  are coplanar if value of l is:
(a) – 2 (b) 0
(c) 2 (d) Any real number 1

 9. The area of a triangle formed by vertices O, A and B, where 
→

= + +ˆ ˆ ˆOA 2 3i j k  and 
→

= − − +ˆ ˆ ˆOB 3 2i j k is:
(a) 3 5 sq. units (b) 5 5 sq. units
(c) 6 5 sq. units (d) 4 sq. units

 1

 10. The coordinates of the foot of the perpendicular drawn from the point (2, – 3, 4) on the 
y-axis is:
(a) (2, 3, 4) (b) (– 2, – 3, – 4)
(c) (0, – 3, 0) (d) (2, 0, 4) 1

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

 11. The range of the principal value branch of the function y = sec– 1 x is . . . . . . . . . . . . . . . . . . . .  .  1
OR

The principal value of cos– 1 −





1
2

 
is  . . . . . . . . . . . . . . . . . . . .  .

 
1

 
12. Given a skew-symmetric matrix A =

 

0 1
1 1
1 0

a
b
c

−
−

















,

 
the value of (a + b + c)2 is . . . . . . . . . . . . . . . . . .  .  1

 13. The distance between parallel planes 2x + y – 2z – 6 = 0 and 4x + 2y – 4z = 0 is  . . . . . . . . . . . . . . . . . . . . 
units.

OR
If P(1, 0, – 3) is the foot of the perpendicular from the origin to the plane, then the cartesian 
equation of the plane is  . . . . . . . . . . . . . . . . . . . .  . 1

 *14. If the radius of the circle is increasing at the rate of 0.5 cm/s, then the rate of increase of 
its circumference is . . . . . . . . . . . . . . . . . . . .  . 1

*Not examinable for 2021 exam.
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 15. The corner points of the feasible region of an LPP are (0, 0), (0, 8), (2, 7), (5, 4) and (6, 0). 
The maximum profit P = 3x + 2y occurs at the point . . . . . . . . . . . . . . . . . . . .  . 1

Directions Q. (16-20): Very Short Answer Type Questions

 16. Differentiate sec2 (x2) with respect to x2.

 

1
OR

If y = f(x2) and ′ =f x e x( ) ,  then find 
dy
dx

⋅
 1

 17. Find the value of k, so that the function f(x) = 
kx x2 5+ ≤






if 1

2 if x > 1
 is continuous at x = 1. 1

 18. Evaluate :

 

x x dxcos2

2

2

−

∫
π

π

 

1

 
19. Find the general solution of the differential equation

 
e dy

dx
y x− = 1. 1

 20. Find the coordinates of the point where the line x y z− = + = +1
3

4
7

4
2 cuts the xy-plane. 1

 SECTION - B 12 Marks

 
21. If A =

 

−
−











 
 

3 2
1 1  

and I =
 

1 0
0 1









 ,

 
find scalar k so that A2 + I = kA. 2

 
22. If f(x) =

 

sec
sec

,x
x

−
+

1
1  

find
 

′





⋅f π
3

 2

OR
Find f ′(x) if f(x) = (tan x)tan x. 2

 
23. Find : tan

cos
.

3

3
x
x

dx≡
 

2

 24. Find a vector r
→

 equally inclined to the three axes and whose magnitude is 3 3  units. 2
OR

Find the angle between unit vectors  and a b
→→

 so that 3 a b
→→

−  is also a unit vector. 2

 25. Find the points of intersection of the line ˆ ˆ ˆ ˆ ˆ ˆ2 2 (3 4 2 )r i j k i j k
→

= − + + λ + +  and the plane 
ˆ ˆ ˆ.( ) 5.r i j k

→
− + =  2

 26. A purse contains 3 silver and 6 copper coins and a second purse contains 4 silver and 3 
copper coins. If a coin is drawn at random from one of the two purses, find the probability 
that it is a silver coin. 2

 SECTION - C 24 Marks

 27. Check whether the relation R in the set N of natural numbers given by 
 R = {(a, b) : a is divisor of b}
is reflexive, symmetric or transitive. Also determine whether R is an equivalence relation. 4

OR
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*Prove that
 

tan tan sin− − −+ = 





⋅1 1 11
4

2
9

1
2

4
5  

4

 
28. If

 
tan− 





1 y
x  

=
 

log ,x y2 2+
 
prove that

 
dy
dx  

=
 

x y
x y

+
−

⋅
 

4

OR
If y = ea xcos ,

− 1  – 1 < x < 1, then show that 4

( )1 2
2

2
2− − −x d y

dx
x dy

dx
a y

 
= 0

 
29. Find : x

x x
dx

3

3
1+

−∫ .
 

4

 30. Solve the following differential equation:

                                    
( )/ /1 1+ + −





e dy e y
x

dxy x y x = 0 (x ≠ 0).
 

4

 31. Find the shortest distance between the lines

  ˆ ˆ ˆ ˆ ˆ ˆ2 (3 2 5 )r i j k i j k
→

= − + + λ − +

  
ˆ ˆ ˆ ˆ ˆ ˆ3 2 4 (4 3 )r i j k i j k

→
= + − + µ − +  4

 32. A cottage industry manufactures pedestal lamps and wooden shades. Both the products 
require machine time as well as craftsman time in the making. The number of hour(s) 
required for producing 1 unit of each and the corresponding profit is given in the following 
table:

Item Machine Time Craftsman time Profit (in `)

Pedestal lamp 1.5 hours 3 hours 30

Wooden shades 3 hours 1 hour 20

In a day, the factory has availability of not more than 42 hours of machine time and 24 
hours of craftsman time.
Assuming that all items manufactured are sold, how should the manufacturer schedule 
his daily production in order to maximise the profit ? Formulate it as an LPP and solve it 
graphically.  4

 SECTION - D 24 Marks

 

33. If A = 
5 1 4
2 3 5
5 2 6

−

−

















,

 

find A–1 and use it to solve the following system of the equations:

  5x – y + 4z = 5
  2x + 3y + 5z = 2

  5x – 2y + 6z = – 1  6
OR

*If x, y, z are different and 

x x x

y y y

z z z

2 3

2 3

2 3

1

1

1

+

+

+
 = 0, then using properties of determinants show 

that 1 + xyz  = 0. 6

*Not examinable for 2021 exam.



  Mathematics Class XII56

 34. Amongst all open (from the top) right circular cylindrical boxes of volume 125p cm3, find 
the dimensions of the box which has the least surface area. 6

 *35. Using integration, find the area lying above x-axis and included between the circle x2 + y2 
= 8x and inside the parabola y2 = 4x. 6

OR
Using the method of integration, find the area of the triangle ABC, coordinates of whose 
vertices are A(2, 0), B(4, 5) and C(6, 3). 6

 36. Find the probability distribution of the random variable X, which denotes the number of 
doublets in four throws of a pair of dice. +Hence, find the mean of the number of doublets 
(X). 6

*Not examinable for 2021 exam. +Calculation of mean is not a part of Syllabus of 2020-21 examination.
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