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Paper - II  

Mathematical Sciences 

Note: This paper contains FIFTY (50) multiple-choice questions. Each Question carries ONE (1) ma

01) There is no vector space of cardinality 

A) 151  

B) 121  

C) 141  

D) 289 

 

02) Number of cyclic groups that have only odd 

number of generators is 

A) 2  

B) 1  

C) 0 

D) ∞ 

 

03) Let f: [0, 1] → [0, 1] be a func.on such that  

|f (x) − f (y)| ≤ |x − y|, for all x, y ∈ [0, 1] 

Then 

A) f has only one fixed point. 

B) f has uncountable fixed points. 

C) f has either one or uncountable fixed 

points. 

D) there exists f such that f  has no fixed point. 

 

04) Which of the following is a field? 

A) ℤ (the integers) 

B) ℤ� (integers mod 6) 

C) M2(ℝ) (2×2 real matrices) 

D) ℚ (ra.onal numbers) 

 

05) Let A be nxn real idempotent matrix.  Then which 

of the following is true? 

A) All eigenvalues of A are 1 

B) All eigenvalues of A are either 0 or 1 

C) A is inver.ble 

D) All eigenvalues of A are either � or −� 
 

06) With respect to the usual metric over                          

	 = �0,1� ∪ �2�, which of the following is open as 

well as closed set in 	? 

A) (0.5, 1) 

B) �2� 

C) �0� 

D) (0, 0.5) 

 

07) Let ���� and ���� be any two Cauchy but not 

convergent sequences in a metric space (X, d), then 

which of the following statements is true? 

A) ��(��, ����  is Cauchy but not convergent. 

B) ��(��, ���� need not be a Cauchy sequence. 

C) ��(��, ���� need not be a bounded sequence. 

D) ��(��, ���� is always a convergent sequence. 

 

08) Let f be a real con.nuous map on X=[0,100].  Then  

A) f is uniformly con.nuous, f(X) is compact and 

connected. 

B) f(X) is compact and connected, f is con.nuous 

but need not be uniformly con.nuous. 

C) f is uniformly con.nuous, f(X) is 

compact but need not be 

connected. 

D) f is uniformly con.nuous, f(X) is 

connected but need not be 

compact. 

 

09) lim�→   !
�"#$ ((% + 1�' + (% + 2�'+. . . +(% + )�'  −  )%'�   =  

 

A) 
*+(+,!�

-  

B) 
*+

-  

C) 0 

D) ∞ 

 

10) Let G be a group of order n. Which of the following 

implies that G is abelian? 

A) n=15 

B) n=21 

C) n= 36 

D) n=81 

 

11) Let f be a complex-valued func.on in the open unit 

disc D of the complex plane C, if 

A) .- and .�  analy.c, then f is analy.c 

B) .-  and ./  analy.c, then f is analy.c 

C) .-  and .0  analy.c, then f is analy.c 

D) .0  and .�  analy.c, then f is analy.c 

 

12) 12. Let the func.on f be analy.c in the en.re 

complex plane, and suppose that   
1(2�

2  → 0 

as |z| → ∞, then 

A) f is constant 

B) f is polynomial of degree 1 

C) f is polynomial of degree ≥ 1 

D) None of the above 

 

13) The set of all points of convergence of the sequence 

3!
�4 with respect to the co-finite topology over R, 

the real line, 

A) is {0} 

B) is R, all real numbers 

C) is  ∅ 

D) is {0 ,1} 
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14) The sequence of func.ons                                                 

.�(�� = �!/�, ∀� ∈ �0,1], (% = 1,2,3, . . . �, is 

A) not pointwise convergence at every point of 

[0,1] 

B) convergent at only finitely many points of [0,1] 

C) is uniformly convergent over [0,1] 

D) pointwise convergent but not uniformly 

convergent over [0,1] 

 

15) Func.on .(�� = :�%(3�� + ;<:(6��, ∀ � ∈ ℝ, is 

A) not a periodic func.on 

B) a periodic func.on with period > 

C) a periodic func.on with period 
-?
0  

D) a periodic func.on with period 
?
0 

 

16) Let �@�� (n=1, 2, 3, …) be a sequence of non-

nega.ve defined as @�,! = (@� − 1�0 + 1, 

(n=1,2,3,…).  Then �@�� 

A) converges to 1, if 0≤ @! ≤ 2 

B) monotonically decreasing and converges to 1, 

if 1<@! <2 

C) monotonically increasing and converges to 1, if 

1<@! <2 

D) divergent, if 1<@! <2 

 

17) Given that the sum of two of its roots is zero. Then 

the solu.ons of the equa.on  

6�/ − 3�0 + 8�- − � + 2 = 0 are 

A) � = ± E
√0 ,  � = !

/ ± √!G
/  �  

B) � = ± E
√G ,  � = !

/ ± √!0
/  �  

C) � = ± E
√G ,  � = !

- ± √!G
-  �  

D) � = ± E
√0 ,  � = !

- ± √!G
-  �  

 

18) Which of the following statements is TRUE? 

A) Every Cauchy sequence in a metric space is 

convergent. 

B) �@�� is a Cauchy sequence in ℝ ⇔ It has at 

least one convergent subsequence. 

C) If | @�,! −  @�| → 0 as % → ∞ in ℝ ⇒ �@�� is a 

Cauchy sequence in ℝ. 

D) �@�� is a Cauchy sequence in ℝ ⇒ | @�,! −
 @�| → 0 as % → ∞. 

 

19) The Cantor set is 

A) closed but not compact set in ℝ. 

B) a perfect and compact set in ℝ. 

C) closed but not perfect set. 

D) neither compact nor perfect set in ℝ. 

 

20) Let  �@�� (n=1, 2, 3, ...) be sequence of posi.ve real 

numbers. Which of the following is TRUE? 

A) Convergence of ∑ L MN
�  implies the convergence 

of ∑ @� 

B) Convergence of ∑ MN
√� implies the convergence 

of ∑ @� 

C) Convergence of ∑ @� implies the convergence 

of ∑ L MN
�  

D) Convergence of ∑ @� implies the convergence 

of ∑ OMN
�  

 

21) The series ∑ (P!�N
-�,!

 �QR  converges to  

A) 
?
/ 

B) 
?
-  

C) > 

D) 2 > 

 

22) Let (X, d) be a complete metric space and T:X→X 

sa.sfies the condi.on  

d(T(x),T(y)) < d(x, y), ∀x, y∈X, x≠y. Then T 

A) is a contrac.on on X. 

B) has at least one fixed point. 

C) has exactly one fixed point. 

D) has at the most one fixed point. 

 

23) Total varia.on of the func.on f(x)=Cos(
T
-) over the 

interval [0,>] is 

A) 1 

B) 2 

C) 3 

D) 4 

24) In the inner product space C[0, 1], define        

〈., V〉 = X .(Y�V(Y� �Y!
R . Which of the following 

func.ons is orthogonal to f(t)=t? 

A) g(t)=1 

B) g(t)=Y- 

C) g(t)=sin(πt) 

D) g(t)=t−
-
0 

 

25) Which of the following statements is FALSE? 

A) Product of two orthogonal matrices is 

orthogonal. 

B) Inverse of a non-singular Hermi.an matrix is 

Hermi.an. 

C) Product of two unitary matrices is unitary 

matric. 

D) Product of two Hermi.an metrices is Hermi.an 

metric. 
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26) Let .(Z� = |Z|-, then which of the following is 

true? 

A) . is analy.c everywhere 

B) . sa.sfies C-R equa.ons at origin but is not 

analy.c 

C) . is differen.able only on real axis 

D) . does not sa.sfy C-R equa.ons anywhere. 

27) What is the value of X [\,!
[P! �Z|[|Q- ? 

A) 0 

B) 2> � 

C) 4>� 
D) 2>�(1 + �� 

28) Which of the following is the value of the integral 

X !
([P!�([P-� �Z_  , where C represents a circle with 

center O and radius 3? 

A) 0 

B) 2> � 

C) 4> � 

D) 6> � 

29) The Taylor series expansion of .(Z� = !
!P[ about 

Z = 0 and the region of convergence are 

A) ∑ Z� @%�   |Z| < 1 �QR  

B) ∑ Z� @%�   |Z| < 1 �Q!  

C) ∑ Z� @%�   |Z| > 1 �QR  

D) ∑ [N
�  @%�   |Z| < 1 �Q!  

30) The map .(Z� = Z-  is conformal at all points 

except 

A) Z = 0 

B) Z = 1 

C) Z = � 

D) Z =  −� 

31) Let �R = 1.5. If we apply one itera.on of Newton-

Raphson method to .(�� = �- − 2, then what is 

the first approxima.on �!? 

A) 1.4167 

B) 1.5 

C) 1.25 

D) 1.35 

 

32) Given the points (1, 1), (2, 4) and (3, 9). Then the 

Lagrange’s interpola.ng polynomial b(��  is  

A) �- 

B) �- + 1 

C) 2�- 

D) �- − � + 1 

 

33) Simpson’s 1/3rd rule is applicable only when the 

number of subintervals % is 

A) Odd 

B) Even 

C) Prime 

D) Mul.ple of 3 

34) Which of the following is an approximate solu.on 

of  
cd
cT = � + �, �(0� = 1 at � =  0.1 using Euler’s 

method with step size ℎ = 0.1? 

A) 1.1 

B) 1.11 

C) 1.12 

D) 1.105 

 

35) The Fredholm integral equa.on of the second kind 

is of the form �(�� = .(�� + f X g(�, Y��(Y��Yh
M  

This equa.on becomes Volterra equa.on if  

A) g(�, Y� = 0 

B) The upper limit of integral is � 

C) .(�� = 0 

D) f = 0 

 

36) Which of the following is true for Kernal g(�, Y� =
:�%(� + Y� of an integral equa.on? 

A) Separable 

B) An.-symmetric  

C) Constant 

D) Discon.nuous 

 

37) For Volterra integral equa.ons, the resolvent 

kernel i(�, Y� sa.sfies 

A) i(�, Y� = g(�, Y� + X g(�, :�i(:, Y��:T
j   

B) i(�, Y� = k(� − Y�  

C) i(�, Y� = X g(:, Y�i(�, :��:T
R     

D) i(�, Y� = 0 

 

38) The IVP �l = 4�0 /⁄ , �(0� = 0 has  

A) uncountable solu.ons 

B) no solu.on 

C) two solu.ons 

D) a unique solu.on 

 

39) Let �!and �- be solu.ons of the differen.al 

equa.on �ll + n(���l + o(��� = 0  on an open 

interval I with Wronskian p(�!, �- �(�� and n and 

o are con.nuous on I. If �! and �- have maxima or 

minima at the same point on I, then 

A) p(�!, �- �(�� ≡ 0 on I and  ��!, �-� forms a 

fundamental set of solu.ons 

B) p(�!, �- �(�� ≠ 0 on I and  ��!, �-� form a 

fundamental set of solu.ons   

C) p(�!, �- �(�� ≡ 0 on I and ��!, �-� does not 

form a fundamental set of solu.ons  

D) p(�!, �- �(�� ≠ 0 on I and  ��!, �-�  does not 

form a fundamental set of solu.ons 
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40) If  �(�� = ;!� + ;-rPT is the general solu.on of 

the homogeneous part of the equa.on                    

(� + 1��ll + ��l − � = (� + 1�-, then which of 

the following is not a par.cular integral? 

A) �- + 1  

B) (� + 1�- 

C) �- − 1  

D) (� − 1�- 

 

41) The eigen value f > 0 for the boundary value 

problem �ll + f� = 0, �(0� = 0, �(1� + �l(1� = 0 

sa.sfy the equa.on 

A) √f + Y@%√f = 0 

B) √f + Y@%ℎ√f = 0 

C) √f + :�%√f = 0 

D) √f + ;<:√f = 0 

 

42) The solu.on of the PDE  � s[
sT + � s[

sd = Z with 

Z(1, �� = �- is 

A) Z(�, �� = T
T\,d\  

B) Z(�, �� = T\
d  

C) Z(�, �� = T\,d\
T   

D) Z(�, �� = d\
T  

 

43) The second order PDE 

 
s\[
sT\ − 2(:�%�� s\[

sTsd − (;<:-�� s\[
sd\ − (;<:�� s[

sd = 0  is  

A) hyperbolic only in the first quadrant                    

� > 0, � > 0 

B) hyperbolic in the complete plane 

C) parabolic in the complete plane 

D) ellip.c in the complete plane 

 

44) The general solu.on of the PDE 

  
s\[
sT\ + 2 s\[

sTsd +   s\[
sd\ + 2 s[

sT + 2 s[
sd + Z = 0 is 

 

A) Z = rPT�t(� − �� + �u(� + ��] 

B) Z = rPT�t(� − �� + �u(� − ��] 

C) Z = rT�t(� − �� + �u(� + ��]  

D) Z = rT�t(� − �� + �u(� − ��] 

 

45) For the PDE �-vTT − �-vdd = �-�- + � , � > 0, 

the equa.ons of the characteris.c curves are  

A) �� = ;!, � + � = ;- 

B) �� = ;!, d
T = ;- 

C) �- + �- = ;!, �- − �- = ;- 

D) None of these 

 

46) Which of the following transforma.ons does not 

affect the equa.on of mo.on derived from a 

Lagrangian? 

A) w → w + xoy  
B) w → w + zo{ -  

C) w → w + |oo{  
D) w → w + c

cj }(o, Y� 

 

47) If the Lagrangian of a par.cle is w = !
- ~�{ - − !

- )�-, 

what is the equa.on of mo.on from Hamilton’s 

principle? 

A) ~�{ + )� = 0 

B) ~�y + )� = 0  

C) �{ - = )�- 

D) �y = )� 

 

48) The Lagrangian of a par.cle of mass ~ moving in 

one direc.on is w = !
- ~(�{ - − �-�-�r�j, where all 

constants are posi.ve. Then the Hamiltonian of the 

par.cle is  

A) � = �\
-' rP�j + !

- ~�-�-r�j 

B) � = �\
-' rP�j − !

- ~�-�-r�j 

C) � = �\
-' r�j + !

- ~�-�-rP�j 

D) � = �\
-' r�j − !

- ~�-�-rP�j 

 

49) The extremal of the func.onal 

 ���(��] = X �dl\
T � ��-

R   ,�(0� = x, �(2� = z, is a 

parabola passing through the origin, then x and z 

are 

A) x = 0, z = 1 

B) x = 1, z = 2 

C) x = −1, z = 2  

D) None of these 

 

50) The varia.onal problem of extremizing the 

func.onal  ���(��] = X �(�′�- − �-]��-?
R , 

�(0� = 1, �l(2>� = 1 has 

A) has a unique solu.on 

B) exactly two solu.ons 

C) no solu.on 

D) infinite number of solu.ons 

 

 

******************************** 
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Rough Work: 


