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Sadagopan Rajesh TEST: RELATIONS and FUNCTIONS JULY 05, 2024

Maximum time: 30 minutes

KEM7 - Advanced Maths for Std 12 only @ ABIMS

Try on your own ! Don’t use calculators ! Think and Answer !

Name: Standard:

1. Y = {LCM(x, 60) : x ∈ W; 1 ≤ x ≤ 20} Then |Y | is .

2. A and B are sets such that |A| = 20; |B| = 12. Which of the following could be true?

A. |A ∪B| = 35 B. A ∩B = 8 C. |B −A| = 12 D. |A−B| = 7

3. A Relation is given by R : A → B =

{(
a, b

)
: a ∈ A; b ∈ B;

(
a+ b

)
is prime

}

Its roster form is given by R =

{(
20, 3

)
,
(
21, 2

)
,
(
22, 1

)}
.

Which of the following is definitely true?

A. Domain of R is A = {20, 21, 22}. B. Co-Domain of R is B = {1, 2, 3, 4}.

C. Domain of R is A = {20, 21, 22, 23}. D. none of these

4. F : Ṙ → R is a function defined by f
(
x
)
=

x2

1 + x2
.

Note: Ṙ is the effective and best possible domain over set of real numbers.

The range of the function is given by the interval

A.
(
−∞, 0

]
∪
[
1,∞

)
B.

(
0, 1] C.

[
0, 1

)
D. none of these

5. Let A =

{
a : a ∈ N; 1 ≤ a ≤ 20

}
. Let B =

{
2, 3, 5, 7, 11

}
.

Let R be a relation given by R : B → A =
{(

b, a
)
: b ∈ B; a ∈ A; b is the smallest prime factor of a

}
.

You are allowed to adjust set A or B or both by only removing element(s) not adding any more element(s).

The defined link is unaltered.

Then the smallest number of elements that can be removed to make this relation a function is .
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6. Let F : R−
{
0
}
→ R be a function satisfying 2f

(
x
)
− 3f

(
1

x

)
= x2 for any real x ̸= 0.

Then the value of 4f
(
2
)
= .

7. f : A → B is a function represented in the arrow diagram, as follows:

Then, the value of the domain element a

A. is ±3 B. is ±4 C. cannot be exactly determined D. ±5

8. The function shown in the following graph of a semi-circular arc is y =

√
−

(
x− 1

)2

.

A. 4 B. 9 C. 16 D. 25
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9. The function shown in the following graph is y = 2x3 − 3x2 − 11x+ .

A. 4 B. 5 C. 6 D. 7

10. Which of the following function is shown in the graph?

A. y = cosx B. y = − cosx C. y = sinx D. y = − sinx
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Maximum time: 135 minutes

Basics from previous standards, Matrices and Determinants, Relations and Functions

Inverse Trigonometric Functions, Continuity & Differentiability, Application of Derivatives

KEM7 - Advanced Maths for Std 12th only @ ABIMS

Try on your own ! Don’t use calculators ! Think and Answer !

Name: Standard:

I Answer the following questions accordingly !

I.I Section - A : Questions on Concepts

1. The number of distinct 2× 2 matrices that can be formed using all the four elements 0, 1, 1, 2 is

A. 6 B. 24 C. 12 D. none of these

2. The number of solutions for matrix A of order 2× 2 satisfying A2 = A is

A. 0 B. 1 C. 2 D. infinitely many

3. The minor of element −1 in the 1× 1 matrix [−1] is

A. −1 B. 1 C. 0 D. none of these

4. A root of the equation

∣∣∣∣∣∣
0 x− a x− b

x+ a 0 x− c
x+ b x+ c 0

∣∣∣∣∣∣ = 0, is

A. a B. b C. 0 D. 1

5. Let A,B,C be square matrices of same order. Define A ∗B =
1

2
(AB +BA)

Consider the following statements:

• A ∗ I = A.

• A ∗A = A2.

• A ∗B = B ∗A.

• A ∗ (B − C) = A ∗B −A ∗ C.
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Then, the number of correct statements is

A. 1 B. 2 C. 3 D. 4

6. f(x) =
x− 1

x+ 1
is a function where x ∈ R− {−1, 1}.

Then f

(
1

f(x)

)
equals

A. 1 B. 0 C. x D.
1

x

7. If R is a relation from a finite set A having m elements and a finite set B having m elements,

then the number of possible relations from A to B is

A. 2mn B. 2mn − 1 C. 2mn D. mn

8. The period of the function f(x) = sin

(
2x+ 3

6π

)
is

A. 6π B. 2π C. 6π2 D. none of these

9. The domain of the function f(x) =
sin−1(x− 3)√

9− x2
is

A. [2, 3] B. [2, 3) C. [1, 2] D. [1, 2)

10. The value of cot−1

(
cot

3π

4

)
is

A.
π

4
B. −π

4
C.

3π

4
D. −3π

4

11. The interval in which sin−1 x > cos−1 x is

A. x ∈ (1,
√
2) B. x ∈

(
1√
2
, 1

)
C. x ∈ (−1, 1) D. x ∈ (0, 1)

12. If a sin−1 x− b cos−1 x = c, then sin−1 x =

A. 0 B.
bπ + 2c

2a+ 2b
C.

aπ + 2c

2a+ 2b
D. none of these

13. If x > 0, y > 0 and x > y, then tan−1

(
x

y

)
+ tan−1

(
x+ y

x− y

)
is equal to

A.
−π

4
B.

π

4
C.

3π

4
D. none of these

14. If y = |x| where x ∈ R− {0}, then dy

dx
=

A.
|x|
x

B. 1 C. −1 D. 0
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15. The function defined by

f(x) =

{
x x < 1

2− x 1 ≤ x ≤ 2
−2 + 3x− x2 x > 2

is

A. differentiable at x = 1 and x = 2

B. not differentiable at x = 1 but differentiable at x = 2

C. differentiable at x = 1

D. not differentiable at x = 2

16. The value of k for the function

f(x) =

{
2x2 + 5x+ 2 for x ̸= −2

k for x = −2
to be continuous at x = −2, is

A. 1 B. −1 C. 0 D. 2

17. Given y = x tan y. Then,
dy

dx
=

A.
tan y

x− x2 − y2
B.

y

x− x2 − y2
C.

tan y

y − x
D.

y

x− x2 − x2y

18. If x = a

[
cos θ + loge tan

(
θ

2

)]
, y = a sin θ, then

dy

dx
=

A. cot θ B. sec θ C. tan θ D. cosec θ

19. The equation of normal to the curve y = x+ sinx cosx at x =
π

2

A. x = π B. x = 2 C. x+ π = 0 D. x =
π

2

20. At the origin, the curve y = x3 + x

A. touches the x-axis B. bisects the angle between the axis

C. makes 60◦ with positive X axis D. touches the Y-axis

I.II Section - B : Questions on Applications

21. If A =

[
2 1
7 4

]
, C =

[
−3 2
5 −3

]
and ABC = I, then the matrix B is

A.

[
7 5

−11 −8

]
B.

[
2 1
5 3

]
C.

[
7 1
34 5

]
D.

[
5 3
13 8

]
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22. If α, β and γ, λ are the roots of the equations x2 − 6x+ 3 = 0 and y2 − 4y + 2 = 0 respectively,

then the value of

∣∣∣∣∣∣∣∣
αβ γλ 1

α+ β γ + λ 2

sin(παβ) cos

(
π

2
γλ

)
1

∣∣∣∣∣∣∣∣ is
A. 0 B. 1 C. 2 D. 6

23. The range of the function f(x) = 9x − 3x + 1 is

A.

[
4

3
,∞
)

B.

[
3

4
,∞
)

C.

(
−∞,

3

4

]
D. [0, 1]

24. Let f : R−
{
−4

3

}
−→ R be a function defined as f(x) =

4x

3x+ 4
.The inverse of f is the map g : Range

f −→ R−
{
−4

3

}
given by

A. g(y) =
3y

3− 4y
B. g(y) =

4y

4− 3y
C. g(y) =

4y

3− 4y
D. g(y) =

3y

4− 3y

25. If α = tan−1

(√
1 + x2 −

√
1− x2

√
1 + x2 +

√
1− x2

)
, then x2 =

A. sinα B. cos 2α C. cosα D. sin 2α

26. The value of cos−1 x+ cos−1

(
x

2
+

1

2

√
3− 3x2

)
where x ∈

[
1

2
, 1

]
, is equal to

A.
π

6
B.

π

3
C. π D. 0

27. The value of lim
x→0

1

x
sin−1

(
2x

1 + x2

)
is

A. −2 B. 2 C. 1 D. 0

28. The number of points at which
1

log|x|
is discontinuous , is

A. 1 B. 2 C. 3 D. infinite

29. The point on the parabola y2 = 4x closest to the point (5, 2) is

A. (1,−2) B. (1, 2) C. (4, 4) D. none of these

30. The minimum value of 64 sec θ + 27 cosec θ when θ ∈
(
0,

π

2

)
is

A. 25 B. 100 C. 125 D. 150
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I.III Section - C : Questions on Applications

31. The smallest value of natural number ′n′ for which An = 0(zero matrix) and

A =

 1 1 3
5 2 6
−2 −1 −3

, is

32. Let D =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣

2022! 2024!
2026!

2023× 2024

2024! 2026!
2028!

2025× 2026

2026! 2028!
2030!

2027× 2028

∣∣∣∣∣∣∣∣∣∣∣∣∣∣
then

D

2022!× 2024!× 2026!
=

33. If y = cos2(tan−1(sin(cot−1 3))), then 1331y3 − 3630y2 + 3300y + 7369 =

34. The number of real solutions of tan−1
√
x(x+ 1) + sin−1

√
x2 + x+ 1 =

π

2
is

A. 0 B. 1 C. 2 D. infinitely many

35. The maximum value of
2x2 − 2x+ 2

x2 + x+ 1
for all real values of x , is

36. The altitude of a cylinder of the greatest possible volume,which can be inscribed in a sphere of

radius 3
√
3 unit, is unit.

37. If the period of f(x) = cos 4x+ tan2 x is
kπ

4
,then the value of k is

38. The range of the function f(x) =
sec2 x− tanx

sec2 x+ tanx
,
−π

2
< x <

π

2
, is [a, b],Then, the value of 3a + 6b is

39. If f(x)=

√
1 + sinx−

√
1− sinx

x
is continuous at x = 0, then 2f(0) =

40. If y = 3 cos(loge x) + 4sin(loge x), then x2 d
2y

dx2
+ x

dy

dx
+ ky = 0, where constant k =
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