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SECTION A

Multiple Choice Questions [ Each question carries 1 mark ]

1. Which of these are equivalence relation on { 0, 1, 2} ? (a) { (0, 0), (1, 1), (0, 1), (1, 0) }
(b) { (0, 0), (1, 1), (2, 2), (0, 1), (1, 2) }

(c) { (0, 0), (1, 1), (2, 2), (0, 1), (1,2), (1, 0), (2, 1) }

(d) { (0, 0), (1, 1), (2, 2) }

2. Let S {1, 2, 3, 4, 5} and let A = SxS.

Define the relation R on A as follows (a, b) R (c, d) if ad= bc. Then R is
(a) not reflexive

(b) not symmetric

(c) not transitive

(d) an equivalence relation

3. If sinˉ¹ x + sinˉ¹y = π , then values of x and y are (a) 1,2 (b) 1,1 (c) 2,1 (d) 2,2



4. If [−3 + 𝑥	14𝑦 − 𝑝] =
𝑧 + 3𝑥	−16

14	30
[ 𝑦	𝑝 ] then matrix is



(a) [ 14	30 ]	(b) [ 14	1 ]

1	16

(C) [ 14	30
1	−16

30	16
]	(d) [ 14	30 ]
−6	1




 (
]
)5. If A = [𝑐𝑜𝑠ѳ	−𝑠𝑖𝑛ѳ ,  then adj A is
𝑠𝑖𝑛ѳ	𝑐𝑜𝑠ѳ


(a) [ 𝑐𝑜𝑠ѳ	−𝑠𝑖𝑛ѳ ]	(b)
𝑠𝑖𝑛ѳ	𝑐𝑜𝑠ѳ

−𝑠𝑖𝑛ѳ	𝑐𝑜𝑠ѳ
[ 𝑐𝑜𝑠ѳ	𝑠𝑖𝑛ѳ ]


(c)  [ 𝑐𝑜𝑠ѳ	𝑠𝑖𝑛ѳ ]	(d) [𝑠𝑖𝑛ѳ	𝑐𝑜𝑠ѳ ]
−𝑠𝑖𝑛ѳ	𝑐𝑜𝑠ѳ	𝑐𝑜𝑠ѳ	−𝑠𝑖𝑛ѳ


6. The matrix [4 + 3𝑘	3] is singular matrix, for k equal to
1 + 2𝑘	2

(a) 0	(b) -1

(c) 1	(d) no value of k


7. The function ƒ(x) = x² is differentiable at x = 1, then value of ƒ(1) = (a) -1 (b) 1 (c) 2 (d)-2
8. If x ϵ R , then ƒ(x) = | X - 1| is

(a) Differentiable at x = 1
(b) Not differentiable x= 1
(c) Not continuous at x = 1
(d) Non of these

9. The point on the curve y= x², where the rate of change of x-cooridinate is = the rate of change of y - Coordinate is


1
(a)
2

1
(b)
4

(c) (

1 1)	(d) 1,1
2 4

10. if x = t² , y = t³ , then

𝑑²𝑦
is
𝑑𝑥²

3
(a)
2

(b)

3


4𝑡

(c)

3


2𝑡

3
(d)
4


11. The value of k for which the function 𝑓(𝑥) = {𝑥², 𝑖𝑓 𝑥 > 0 ,
𝑘𝑥, 𝑖𝑓 𝑥 < 0
is continuous at x = 0 is

(a) 0

(b) 1

(c) -1

(d) no values of k


12. If y = log x, then

𝑑²𝑦
is
𝑑𝑥²



(a) -

1


𝑥²


1
(b)
𝑥

(c) 1

(d) x

13 . The possible number which exceeds its square by the greatest possible number is

1
(a)
4

1
(b)
2

3
(c)
4

3
(d)
2

14. If ѳ =sinˉ¹ {sin (-600°) }, then one of the possible value of ѳ is


𝜋
(a)
3

𝜋
(b)
2

(c)

2𝜋


3

(d)

−2𝜋 3






15. The value of[𝑠𝑖𝑛 ˉ¹ (−

1) + 𝑐𝑜𝑠 ˉ ¹ (−
2

1)] is
2

(a) 2π

𝜋
(b)
2

(c) π

(c) -π

16. If x [ 3 ] + y [ 1 ] = [ 5 ] then values of x and y are
2	−1	10



𝑎	𝑏
17 . [ 𝑐	1+𝑏𝑐 ] then A ˉ¹ =
𝑎



1 + 𝑏𝑐	1

1+𝑏𝑐



−𝑏

(a)   [

1	𝑎	]	(b) [

𝑎	]
−𝑐	𝑎



(c ) [ 𝑎	1 + 𝑏𝑐 ]	(d) [ 1 + 𝑏𝑐	𝑏 ]
𝑏	𝑐	𝑎	𝑐


18. If [ 15 − 𝑥	𝑥 + 1 ] is a singular matrix, then x =
2	4

62
(a) -
3

62
(b)
3

29
(c)
3

61
(d)
5

19. In the following questions, a statement of assertion (A) is followed by a statement of reason (R). Choose the correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.

Assertion (A): In set A= {1, 2, 3} a relation R defined as R = {(1, 1), (2, 2)} is reflexive. Reason (R): A relation R is reflexive in set A if (a, a) Є R for all a Є A.

20. Assertion (A): In set A = {a, b, c} relation R in set A, given as R = {(a, c)} is transitive. Reason (R): A singleton relation is transitive.

SECTION B ( 2 Marks Questions )

21. Given matrix A = [ 4	3] , show that A + A' is symmetric matrix and A - A' is a
−1	2
skew symmetric matrix.

OR

If A is a square matrix such that A² = A, show that (I + A)³ = 7A + I.


22. Find the value of sin[𝜋
3

− 𝑠𝑖𝑛ˉ ¹ (−

1)].
2


23. If A = {1, 2, 3} and relation R = {(2, 3)} in A. Check whether relation R is reflexive, symmetric and transitive.

𝑥 + 𝑦 + 𝑧	9

24. Find the values of x, y and z, if =[

𝑥 + 𝑧
𝑦 + 𝑧

] = |5|
7

25. Write Aˉ¹ for A =

2	5
[	].
1	3


SECTION C ( 3 Marks Questions )



26. Show that y = log (1 + x) - domain.

2𝑥


2+𝑦

, x > - 1 is an increasing function of x throughout its



27. If y = 3e²ˣ + 2e³ˣ, prove that

𝑑²𝑦


𝑑𝑥²

𝑑𝑦
- 5
𝑑𝑥

+ 6y = 0



28. If x = a ( cosѳ + log tanѳ

) and y = a Sinѳ, find the value of

𝑑𝑦



at ѳ = 𝜋

2	𝑑𝑥	4



Find


𝑑𝑦


𝑑𝑥


at t =


2𝜋


3

OR
when x = 10 ( t- sint ) and y = 12 ( 1- cost )



29. If A =

2	3
[	] be such that Aˉ¹ = kA, then find the value of k.
5	−2

30. Construct a 3 × 3 matrix [aᵢⱼ], whose elements are given by aᵢⱼ = 2i - 3j.


31. Given f(x) = sin x check if function f is one-one for (i) (0, π) (ii) (− 𝜋
2


, 𝜋). 2


SECTION D ( 5 Marks Questions )

1
32. For the matrices A and B, verify that (AB)'= B'A', where A =[−4], B = [-1 2 1].
3

OR

If A = [ 3	1] show that A² - 5A +7I = 0. Hence, find Aˉ¹.
−1	2


33. Let A = R - {3} and B = R - {1}. Consider the function f: A → B defined by
𝑥 − 2

f(x) =

𝑥 − 3

. Show that ƒ is one-one and onto.




34. Find the intervals in which the function f given by f(x) =

3	4	36
x⁴ - x³ - 3x² +	x +11

is

(i) strictly increasing	(ii) strictly decreasing.

10	5	5


	−4
	4
	4
	1
	−1
	1

	35. Find product [−7
	1
	3 ] [1
	−2
	−2] and use it to solve the system of

	5
linear equations:
	−3
	−1	2
	1
	3

	x - y + z = - 4
	
	
	
	

	x - 2y - 2z = - 9
	
	
	
	

	2x + y +3z= - 1
	
	
	
	

	
	
	
	OR
	



	3
Express [−2
	3
−2
	−1
1 ] as a sum of symmetric and skew symmetric matrix.

	−4
	−5
	2








SECTION E ( Case Study Questions )

36. A potter made a mud vessel, where the shape of the pot is based on f(x) =| x - 3 |+ | x -2|, where f(x) represents the height of the pot.

[image: 003]


(i) When x > 4, what will be the height in terms of x?


(ii) What is

𝑑𝑦


𝑑𝑥

at x = 3?


(iii) When the x value lies between (2, 3), then find the function

OR

If the potter is trying to make a pot using the function f(x)= [x], will he get a pot or not? Why?

37. A general election of Lok Sabha is a gigantic exercise. About 911 million people were eligible to vote and voter turnout was about 67%, the highest ever
[image: 002]

Let 𝐼 be the set of all citizens of India who were eligible to exercise their voting right in general election held in 2019. A relation 'R' is defined on 𝐼 as follows:


{R = { ( V₁ , V₂ ) : V₁ , V₂ ϵ 𝐼 and both use their voting right in general election - 2019}

(i) Two neighbours X and Y ϵ 𝐼. X exercised his voting right while Y did not cast her vote in general election-2019. Check whether X is related to Y or not.

(ii) Mr. 'X' and his wife 'W' both exercised their voting right in general election-2019. Show that (X, W) ϵ R and ( W, X) ϵ R.

(iii) Three friends F₁ , F₂ and F₃ exercised their voting right in general election-2019. Show that (F₁ , F₂) ϵ R, ( F₂ , F₃ ) ϵ R and  (F₁ , F₃) ϵ R.

OR
Show that the relation R defined on set 𝐼 is an equivalence relation.


37. The relation between the height of the plant (y in cm) with respect to exposure
1

to sunlight is governed by the following equation y = 4x -
number of days exposed to sunlight.
[image: 001]

Answer the following based on above information:

𝑥², whereo x is the
2


(i) Find rate of growth of the plant with respect to sunlight.
(ii) What are the number of days it will take for the plant to grow to the maximum height?
(iii) What is the maximum height of the plant?

OR

What will be the height of the plant after 2 days?
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