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CALICUT UNIVERSITY CENTRALIZED ENTRANCE TEST (CU-CET)
APRIL 2025

M.Sc. MATHEMATICS

Time : Two Hours Maximum : 200 Marks
Symbols

R : The set of all real numbers C : The set of complex numbers

7 : The set of all Integres Q@ : The set of all rational numbers

det (A) : determinant of A.

Each question carries 4 marks. r
1 mark will be deducted for each wrong answer.

1. Find the distance between the points P (1,-4)and P (4,-8) on the two dimensional plane :

(A) 2.5. = {B) B:
(C) 5. (D) 55.
2. Which one among the following is a cube root of unity ?
1+iV3
(A) *2‘(. (B) 1-iv3.
(©) % D) -1+5§.

d
3. Identify the solution of the initial value problem ~==x -, ¥(0)=1 on the interval [0,3].

dx
1.0 ' 101
0.84 84
0.64 6
0.4 44
(A) (B)
0.24 2
]
B R T T R R R T 1 2 3 P 5

Turn over
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2.0 4
1.8
2.0 167
1.54 1.4
1
1.0 ].2"‘
© ] D) 3,
---------------- 0.3
055 TL0° s 18 ans (b S0

4. What is the radius of the circle x? + y? + 4x -6y -3=07

(A) 4. (B) 3. :
(C) 6. (D) 13.

J2+x -2 ot
5. Consider f(x):w—ti—\/—. What will be jf’of(x)?

1
A 3 (B) e.
1 1
e D 377

6. Which of the following statement is correct ?

(A) There exists a number exactly 1 less than its cube in the interval [0, 1].
(B) There exists a number exactly 1 less than its cube in the interval [— 1 0].

(C) There exists a number exactly 1 less than its cube in the interval [1, 2].

(D) There does not exists a number exactly 1 less than its cube on the real line.
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7. What is the rate of change in area of a circle with respect to the diameter when the radiusis 5 m ?

(A) - 5mm?/m. (B) 10am?/m.
(C) -10nm?/m. (D)  5am?/m.

8. What is the slope of the tangent to the circle x* + y? = 25 at the point P (3,-4)?

3 3
(A) 1 | (B) 5

4 4
(C) 3" (D) s

9. What is the largest area of a rectangle possible if inscribed in a semicircle of radius 2 units ?

(A) 9.2 square units. (B) 4 square units.

(C) 8./2 square units. (D) 16 square units.

10. What is the linearization of the function f (x)=.1+x locally at x=0?

: - 1+x

) L+ (B ==
e X

(C) 1+E- . (D) 1‘1-

11. Which one among the following curves has slope of its tangent at the point (x, y)is 3x? and passes

through the point P (1,-1)?
(A) x2+2. (B) x3-4.

C) 2*+2 (D) x3+4.

Turn over
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1
12. What is the value of the definite integral I_ ; 3x* \113 +1dx?

242 3.2
(A) —“3:“‘ (B) T
©) i‘?{—é. (D) %.

13. Choose correct statement from the following :

(A) If det (A) =0, then the equation Ax =y has at least one solution for every yec R".
(B) If the equation Ax=1y has a solution for every ye R", then det (A)#0.

(C) If A and B are invertible n x n matrices, then det (A + B) #0.

(D) If A% - A, then — 1 is an eigenvalue of A.

14. What is the area of the region enlosed by the parabola y =2 — x? and the line y=—x?

AT = ®) =

o e 2

o 3 o e

© - a
2

15. What is the length of the curve y = [g}s fromx=0tox=27?

(A) ~217—(\f1—5 -1). (B) %(\/E ~10).
(C) %(10\/1_0—1)- (D) %(10\/1_1—1).
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16. Choose correct statement from the following :
(A) S(2)=7 satisfy Cauchy-Riemann Equations.
(B) S(z)=z isan analytic function.
(C) S(2)=Z is a harmonic function.

(D) S(z)=% isnotan analytic function.
17. Let $:R — S isaring homomorphism. Which one of the following statements is correct 2

(A) ¢ is injective if and only if ker ¢ is empty.
(B) ker ¢ is not an ideal of R. '

(C) ker ¢ is an ideal of R.

(D) The image ¢ (R) need not be a subring of S.

18. If f (2) is an entire function with | £ (2) | <2024 for all z, then which of the following statement

is correct ?

(A) f(2)=0 forallz.
(B) f(2)=2023 for allz.
(C) f () is a constant function

(D) The equation [ (2) =2 has only one solution.

si
19. The function f (Z) = :z has
(A) A simple pole at 0. _ (B) A removable singularity at 0.
(C) An essential singularity at 0. (D) None of the above.

Turn over
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20. Choose the correct value of _[ x%e* dx.
(A): x2¢* +2¢* +C. (B) x2%¢* - 2xe* +C.
() (x2 —2x+2) a0, (D) (x2 +2x—2) 2

; e LR
: : : P s S e
21. What is the sum of the infinite series 9 + o7 ' 81

1
(A) 1 (B) 6
C 2 (D) = r
e T 91’
22. 3x2 —6xy +3y> +2x —7=0 represents :
(A) Anellipse. (B) Acircle.
(C) A parabola. (D) A hyperbola.

23. What is the angle between the vectors = 2;‘ — 9k and 6i + 3] + ok ?
cos ™! [i) cos [i)

(C) cos™? [—-4—] ' (D) cos™ (_i)
21 23
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24, Which one among the following figure represents the function r =1 + cos (6), 0<0<2n?

(A) : (B)

(©)

25. What is the area of the triangle with vertices P (1,-1,0),Q(2,1,-1)and R (-1,1,2)?

(A)  642. (B) 4.2,

(C) 3. (D) 3.2.

e : 1
26. Which one among the following is the linearization of the function f (x,5)= x? - xy + "2-3'2 +3 at

the point (3,2)?
(A) 4x-y-2. (B) 2y-2x+2.

(C) 4y+2x-2. (D) 3x+4y-2.

Turn over



27. What is the area of the region enclosed by the parabola y = x2 and the line =x + 2.

A Z B g
(A) 9 (B) 5

11 _ 11
(C) o (D) 3"

28. What is the divergence of the vector field f (x,_y) - (x2 = y) i+ (xy - y2) } ?

(A) 2x+3y. (B) 4x-3y.

(C) 3x-2y. : (D) Tx+2y.
29. What is the curl of the vectorfield (%, 2)= (x2 = y) i +4z] +x°k?

(A) 3 +4aj +E. (B) -4i-2xj+k.

(C)  5xi —2y) — zk. (D)  7yzi +5xzj + 62k.

D 123853

30. Suppose F; and F, are two differentiable vectorfields. Which one among the following is incorrect?

- (A) V'(FIXFQ)ZFz'VXFI+F1'V><F2.
(B) V-(aF, +bFy)=aV-F; +bV-F,.
(C) Vx(aF; +bF;)=aVxF; +bVxF,.

(D) V'(FlXF2)=F2'VXF1—F1'VXF2.

: 2 1 3
31. What is the determinat of the matrix A={3 -1 -2]|?
Pife 3 1
(A5 3h. (B) 36.

(C) 37. (D) 38.
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32. Which of the following statements about the group G of order 12 is correct ?
(A) G has no proper subgroups.
(B) G has an element of order 2.
(C) G has only one proper subgroub.

(D) G is an Abelian group.

33. Consider the mapoing ¢ : C* — C * given by ¢ (z)= x*. Which one among the following is the kernel
of this homomorphism ? .

(A) ker¢={0}. (B) ker¢={1,i}.

(C) ker¢={1,-1,i-i}. (D) ker¢={1,~1,43i}.

?

] . ¢ e 1. 2-83-4.8 6.7 8
34. What is the order of the permutation © = 254718386

(A) 6. | (B) 5.
(C) 4. (D) 8.
35. How many numbers that are less than or equal to 670 and are relatively prime ?
_ (A) 245. (B) 260. |
(C) 264. (D) 356.

36. Choose the solution of the system of equations 3x + Y+2=2,6x+y+22=1,2x+8y+92=-3:

18 19 18 -79
22O gL A L R L
(M) E=opd =08 2=cr e b e
81 ~19 81 19
L Ul e W
Sl T e s i e TL S T
\ fuleps g
g
37. What is the rank of the given matrix A = e ?
g 5 iy
(A) 1. (Bi=2
(55285 8 ) ST

Turn over
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1 2 -6
38. Which of following is the characteristic polynomial for the given matrix A=[8 6 -7/?
3 -2 4
(A)  x% +11x% - 22x + 108. (B) x%-11x% + 22x - 108.
(C) 2x3-11x% - 22x +108. (D) -2x% +11x% - 22x -108.
100
39. What are the characteristic values of the matrix A=| 4 3 0/?
-6 3 2
(A) -2, 2, 3. (B) 38,2,1. f
(€1 0.1, 3 (D) 4,-2,6.

40. What is the corrrect value of (1+ ;:)43 ?
(A) 2%1_21; (B) 221,98

(C) -921,921; (D) 21+2%1;

41. Which of the following statements is correct ?
(A) Pointwise convergence of a sequence of functions preserve boundedness.
(B) Pointwise convergence of a sequence of functions preserve continuity.

(C)  Uniform convergence of a sequence of functions doesn’t preserve continuity.

X
(D) Sequence of functions f, : R — R defined by /» (x)= E R unifemnly converges to 0.

42. What is the Laplace transform of the function f (t)=e® + cos (3¢) - &% cos (6¢)?

¥ s-3 3 s > 1 s—-3 ¥ s 4 1
(A) s> -6s5+45 s°+36 s-38 (B) 32—63+,45 s2+36 s+3°

% s+3 P = 1 o -3 T S
(©) s2-6s+45 s2-36 s-3° (D) s2+6s+45 486 8+8
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43. Which of the following statements is incorrect ?
(A) [ffis continuous on [a, b],then [ is Riemann integrable.

(B) All monotone functions are Riemann integrable.

0 if-0<x<1,

(C) The function f (x)= is Riemann integrable.
1= =10

1 if x€[0,1]nQ
(D) The function f (x)= is Riemann integrable.
0 if xe [O, 1] \Q ‘

44. A basket contains 30 blue balls and 70 pink balls. What is the probability of getting exactly 10 blue
balls in a sample of size 20 if the sampling is done with replacement ?

(A) 0.0418. (B) 0.0308.

(C) 0.0234. (D) 0.2234.z
45. What is the average value of the function f (x)=36 —12x over the interval [4,10]?

(A) —-44. (B) -—48.
(C) 44. (D) 48.

2x
46. Consider F(x)= L t° dt. What is F* (x)?

(A) -1243. (B) 3x2.

(C) 15x3. (D) 15x4.

Turn over
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47. Consider the field @(x/ﬁ):z{a+b\/—2_:a,b€@}- What is the inverse of the element

a+bV2e Q (\/5) 7
A P+b? o b B)  42_9p% " o% + 27
-a b a b
+ N2 + V2.
(C) et ib: ol oph () 2 22 a2 _9p?
48. Which of the following matrix has the property At =A?
0.1 8 1 10
(A) A=10 0 1, (B) A=|0 0 1}
100 10
1 -1 0 0 -1 0
(C)Y CA=10-07 =11 M A=l 0 =1}
1 -1 0 x 1 -1

49. Which one among the following is an example of a harmonic function ?

A) f(xy)=2*+y : (B) [ (x,y)=sin(x)+sin(y).

©) f(x,y)=x%-y~ (D) f(x,y)=cos(x)+cos(y).

50. What is the remainder if 2 9402 is divided by 11 ?

(A).. 1. (B) 4.
() 9. 5 ) IR 5



