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1. How many symmetric relations can be defined on a set with 3 elements?

(A) 6. (B) 16. (C) 32. (D) 64.

2. Which of the following function f : R → R is injective ?

(A) f(x) = (x− 2)2. (B) f(x) = sin x. (C) f(x) = −x3. (D) f(x) = |x+ 1|.

3. Which of the following set of real matrices is not a group?

(A) All n× n diagonal matrices under matrix addition.

(B) All n× n upper-triangular matrices under matrix multiplication.

(C) All n× n upper-triangular matrices under matrix addition.

(D) All n× n matrices with determinant either 1 or −1 under matrix multiplication.

4. For the group homomorphisms ϕ : Z → Z5 defined by ϕ(1) = 4, the kernel is

(A) 5Z. (B) Z. (C) Z5. (D) {0}.

5. The digit in the unit place of decimal expansion of 32023 is

(A) 1. (B) 3. (C) 7. (D) 9.

6. Let A be an n× n matrix with integer entries. Then det(−A) =

(A) − detA. (B) (−1)n detA. (C) detA. (D) (−1)n.

7. The distance from the point (1, 2, 3) to the xy−plane is

(A) 1. (B) 2. (C) 3. (D)
√
5.
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8. Let C be the line segment joining (0, 0, 0) to (1, 1, 1). Then

∫
C

(x− 3y2 + z)dx =

(A) 0. (B) 1. (C)
√
3. (D) 3.

9. Let f : X → Y be any function and A,B be subsets of X, Y , respectively. Then

(A) f−1(f(A)) ⊆ A.

(B) f−1(f(A)) ⊇ A.

(C) f(f−1(B)) ⊇ B.

(D) f (X − A) = Y − f(A).

10. Let f(x) = min{sinx, cosx} for all x ∈ R. Then

(A) f is differentiable on R.

(B) f is differentiable except at finitely many points.

(C) f is not continuous at any point of R.

(D) f is continuous on R.

11.
∫ 1

−1
|2x+ 1|dx =

(A)
5

2
. (B)

1

2
√
2
. (C)

1

4
. (D)

1

4
√
2
.

12. lim
n→∞

(
n+ 1

n
√
n

)
=

(A) 0. (B) 1. (C) −1. (D) ∞.

13. Harmonic conjugate of the function u(x, y) = y3 − 3x2y is

(A) x3 + 3x2y. (B) x3 + 3xy2. (C) x3 − 3xy2. (D) x3 − 3x2y.
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14. Which of the following is a linear differential equation?

(A) y′ + y2 = 0.

(B) y′′ + 2x2y = x3.

(C) y′′ + cos y = 0.

(D) y′ + sin y = 4.

15. The orthogonal trajectories of the family of curves x2 + y2 = c2 is

(A) family of straight lines passing through origin.

(B) a family of circles passing through origin.

(C) the family of circle x2 + y2 = c2 itself.

(D) a family of ellipses passing through origin.

16. Let {an}, {bn} and {cn} be sequences of real numbers such that bn = a2n and cn = a2n+1. Then

the convergence of {an} implies

(A) {bn} is convergent, but {cn} need not converge.

(B) {cn} is convergent, but {bn} need not converge.

(C) both {bn} and {cn} are convergent.

(D) nothing about the convergence of {bn} or {cn}.

17. Let f, g : R → R be functions satisfying the conditions |f(x)− f(y)| ≥ |x− y| for all x, y ∈ R

and |g(x)− g(y)| ≤ |x− y| for all x, y ∈ R. Then

(A) f is one-to-one and g is continuous.

(B) f is continuous and g is one-to-one.

(C) both f and g are one-to-one.

(D) both f and g are continuous.
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18. Consider the statements (i) and (ii) below:

(i) f, g : R → R be functions satisfying the condition that f(n) = g(n) for all n ∈ Z. Then

f = g

(ii)
∫∞
1

log x dx is finite.

Then

(A) (i) is True and (ii) is False.

(B) (i) is False and (ii) is False.

(C) (i) is False and (ii) is True.

(D) (i) is True and (ii) is True.

19. The sum of the series
1

1 · 2
+

1

2 · 3
+

1

3 · 4
+ · · ·+ 1

100 · 101
is

(A)
99

101
.

(B)
98

101
.

(C)
99

100
.

(D) None of the above.

20. Which of the following is a subspace of the vector space R2 over R?

(A) {(x, y) ∈ R2 : x2 + y2 = 1}.

(B) {(x, y) ∈ R2 : x+ y = 0}.

(C) {(x, y) ∈ R2 : x+ y = 1}.

(D) {(x, y) ∈ R2 : y = x2}.

21. If A = (aij) is the 6× 6 matrix with aij = 1 for all 1 ≤ i, j ≤ 6, then

(A) detA = 1, Rank A = 1.

(B) detA = 0, Rank A = 1.

(C) detA = 6, Rank A = 5.

(D) detA = 1, Rank A = 5.

22. What is the inverse of ‘a’ in the group (Z, ∗), where a ∗ b = a+ b+ 1 for all a, b ∈ Z?

(A) a− 2. (B) −a− 2. (C) 0. (D) −2.
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23. Let T : R2 → R3 be a linear transformation such that T


 1

0


 =


1

2

3

 and T


 1

1


 =


3

2

1

, then T


 −1

−2


 =

(A)


−5

−2

1

. (B)


2

−2

1

. (C)


−5

−2

0

. (D)


−5

−3

1

.

24. The number of elements in the set {{a, b}, {c}} is

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

25. The Laplace transform of e−2t sin t is

(a)
1

s2 + 4s+ 5
. (b)

s+ 2

s2 + 4s+ 5
. (c)

1

s2 − 4s+ 5
. (d)

s− 2

s2 − 4s+ 5
.

∗ ∗ ∗ ∗ ∗ ∗ ∗
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