
1. ±ÜÄàPæÒ ±ÝÅÃÜí»ÜÊÝ¨Ü PÜãvÜÇæà ̄ ÊÜá¾ ±ÜÅÍæ°±Ü£ÅPæ¿áÈÉ AÊÜáá©ÅñÜ A¥ÜÊÝ ÖÜÄ©ÃÜáÊÜ A¥ÜÊÝ ¹oár ÖæãàXÃÜáÊÜ ±ÜâoWÜÙÜá
A¥ÜÊÝ ±ÜÅÍæ°WÜÙÜá CñÝÂ©WÜÙÜá PÜívÜáŸí Ü̈ÈÉ ¯ÊÜá¾ J.Gí.BÃ…. EñÜ¤ÃÜ±Ü£ÅPæ¿áÈÉ ÊÜáá©ÅñÜÊÝXÃÜáÊÜ A æ̈à ÍæÅà~¿á
±Üä|ì ±ÜÅÍæ°±Ü£ÅPæÁãí©Wæ Ÿ Ü̈ÇÝÀáÔPæãÙÜÛñÜPÜR¨Üáª.

2.

3. ±ÜPÜR̈ ÜÈÉ J Ü̈XÔÃÜáÊÜ ±ÜÅÍæ°±Ü£ÅPæ¿á aèPÜ̈ ÜÇæÉà ̄ ÊÜá¾ ®æãàí Ü̈~ ÓÜíTæÂ¿á®Üá°
®ÜÊÜáã©ÓÜ̧ æàPÜá. ±ÜÅÍæ°±Ü£ÅPæ¿áÈÉ æ̧àÃæ H®Ü®Üã° ŸÃæ¿á¸ÝÃÜ̈ Üá.

4. 100 ±ÜÅ£Áãí¨Üá ±ÜÅÍæ°¿áá 4 ±ÜÅ£QÅÁáWÜÙÜ®Üá° (EñÜ¤ÃÜWÜÙÜ®Üá°)
JÙÜWæãíwÃÜáñÜ¤̈ æ. ̄ àÊÜâ EñÜ¤ÃÜ ÖÝÙæ¿áÈÉ WÜáÃÜáñÜá ÊÜÞvÜ̧ æàPæ¯ÓÜáÊÜ EñÜ¤ÃÜÊÜ®Üá° BÁáR ÊÜÞwPæãÚÛ. Jí Ü̈á ÊæàÙæ AÈÉ
Jí Ü̈QRíñÜ ÖæaÜác ÓÜÄ¿Þ Ü̈ EñÜ¤ÃÜWÜÚÊæÁáí Ü̈á ¯àÊÜâ »ÝËÔ Ü̈Ãæ ¯ÊÜáWæ AñÜáÂñÜ¤ÊÜáÊæ¯ÓÜáÊÜ EñÜ¤ÃÜPæR WÜáÃÜáñÜá ÊÜÞw.
H®æà B¨ÜÃÜã ±ÜÅ£ ±ÜÅÍæ°Wæ ¯àÊÜâ PæàÊÜÆ Jí Ü̈á EñÜ¤ÃÜÊÜ®Üá° ÊÜÞñÜÅ BÁáR ÊÜÞvÜ¸æàPÜá.

5. GÇÝÉ EñÜ¤ÃÜWÜÙÜ®Üá° ¯ÊÜáWæ J¨ÜXÓÜÇÝXÃÜáÊÜ ±ÜÅñæÂàPÜ J.Gí.BÃ…. EñÜ¤ÃÜ±Ü£ÅPæ¿á ÊæáàÇæ PæàÊÜÆ 
ÊÜÞñÜÅ WÜáÃÜáñÜá ÊÜÞvÜ æ̧àPÜá. J.Gí.BÃ…. EñÜ¤ÃÜ±Ü£ÅPæ ÖÝÙæ¿áÈÉ®Ü ËÊÜÃÜÊÝ Ü̈

ÓÜãaÜ®æWÜÙÜ®Üá° WÜÊÜá¯ÓÜáÊÜâ Ü̈á.

6.
1/4th (0.25)

7. bñÜá¤ PæÆÓÜPÝRX ÖÝÙæWÜÙÜ®Üá° ±ÜÅÍæ°±ÜâÔ¤Pæ¿á Pæã®æ¿áÈÉ ÓæàÄÓÜÇÝX æ̈. ±ÜÅÍæ°±ÜâÔ¤Pæ¿á C®Üá°Ú¨Ü ¿ÞÊÜ »ÝWÜ̈ ÜÈÉ¿áã ̄ àÊÜâ
¿ÞÊÜ Äà£¿á WÜáÃÜáñÜ®Üá° ÊÜÞvÜñÜPÜR Ü̈ªÆÉ.

8. ±ÜÄàPæÒ¿á ÊÜááPÝ¤¿áÊÜ®Üá° ÓÜãbÓÜáÊÜ Aí£ÊÜá WÜípæ ̧ ÝÄÔ Ü̈ ñÜPÜÒ|Êæà J.Gí.BÃ…. EñÜ¤ÃÜ±Ü£ÅPæ ÖÝÙæ¿áÈÉ C®Ý°ÊÜâ¨æà
WÜáÃÜáñÜá ÊÜÞvÜáÊÜâ¨Ü®Üá° ¯ÈÉÓÜ¸æàPÜá. ÓÜíËàPÜÒPÜÃÜá Ÿí Ü̈á ¯ÊÜá¾ÈÉÃÜáÊ J.Gí.BÃ…. EñÜ¤ÃÜÖÝÙæ¿á®Üá° ñÜÊÜá¾ ÊÜÍÜPæR
±Üvæ Ü̈áPæãívÜá ÇæPÜRPæR ñæWæ Ü̈áPæãÙÜáÛÊÜÊÜÃæWÜã ¯ÊÜá¾ ¯ÊÜá¾ BÓÜ®Ü Ü̈ÈÉÁáà PÜáÚ£ÃÜñÜPÜR Ü̈áª.

9. ±ÜÅÍæ°WÜÙÜá PÜ®Ü°vÜ ÊÜáñÜá¤ BíWÜÉ »ÝÐæ¿áÈÉÃÜáñÜ¤Êæ. PÜ®Ü°vÜ ±ÜÅÍæ°WÜÙÜÈÉ ÓÜí æ̈àÖÜ EípÝ Ü̈Ãæ, Ü̈¿áËoár BíWÜÉ »ÝÐæ¿á
±ÜÅÍæ°WÜÙÜ®Üá° WÜÊÜá¯ÓÜáÊÜâ¨Üá. ±ÜÅÍæ°±Ü£ÅPæ¿á ±ÜÅÍæ°WÜÙÜÈÉ ¿ÞÊÜâ¨æà Wæãí¨ÜÆWÜÚ¨ÜªÃÜã BíWÜÉ»ÝÐæ¿á ±ÜÅÍæ°WÜÙæà
Aí£ÊÜáÊÝXÃÜáñÜ¤̈ æ.

Note : English version of the instructions is printed on the back cover of this booklet.345-A
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1. If ܽ ൐ ݇, then  
lim

௡→ஶ
ሺሺܽ െ 1ሻ௡ ൅ ሺܽ െ 2ሻ௡ ൅ ⋯

൅ ሺܽ െ ݇ሻ௡ሻ
ଵ
௡ ൌ 

 (1) 0 
 (2) a-1 
 (3) a-k 
 (4) ∞ 
 

2. The value of the integral
׬   ሾݔሿ݀ݔ   isగ

ଵ  

ߨ (1)  െ 1 
ߨ2 (2)  െ 3 
ߨ3 (3)  െ 6 
ߨ4 (4)  െ 9 

 

3. The series 

n=1

n + 1 – n
nx  

 (1) diverges for ݔ ൐ 1 
 (2) converges only for ݔ ൐ 1 
 (3) diverges for ݔ ∈ ቀଵ

ଶ
, 1ቁ 

 (4) converges for ݔ ൐ ଵ
ଶ
 

 
4. The number of elements of order 

35 in Z70 is 
 (1) 2 
 (2) 12 
 (3) 24 
 (4) 35 

 
5. The number of different 

subgroups of S4 isomorphic to S3 
is 

 (1) 3 
 (2) 4 
 (3) 7 
 (4) 12 

6. The number of elements in the 
center of the dihedral group D20 is 

 (1) 10 
 (2) 20 
 (3) 2 
 (4) 1 
 

7. The number of positive eigen 
values of the matrix  

ܣ ൌ ൭
െ2 2 െ3
2 1 െ6

െ1 െ2 0
൱ is 

 (1) 1 
 (2) 2 
 (3) 3 
 (4) 5 
 

8. The rank of the matrix ܣ ൌ

ۏ
ێ
ێ
ێ
ێ
1ۍ ݁ ݁ଶ . . . ݁௡

1 ݁ ݁ଶ . . . ݁௡

. . .    .

. . .    .

. . .     .
1 ݁ ݁ଶ . . . ݁௡ے

ۑ
ۑ
ۑ
ۑ
ې

 is  

 (1) ݊ ൅ 1 
 (2) ݊ 
 (3) 2 
 (4) 1 
 

9. Suppose that P and Q are ݊ ൈ ݊ 
matrices such that P2=P, Q2=Q 
and 1 – (P + Q) is invertible. Then  

 (1) Rank of P < Rank of Q 
 (2) Rank of Q < Rank of P 
 (3) (Rank of P)  (Rank of Q) is a 

perfect square 
 (4) (Rank of P)  (Rank of Q) is 

not a perfect square 
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10. If ܣ ൌ ቀ1 2
1 െ1ቁ  and ିܣଵ ൌ ,ܣߣ

 =ߣ ݄݊݁ݐ
 (1) ଵ

ଶ
 

 (2) ଵ
ଷ
 

 (3) ଵ
ସ
 

 (4) ଵ
ହ
 

 

11. The values of ii are 

 (1) ൜݁ିቀഏ
మାଶ௞గቁ|݇ ∈ Ժൠ 

 (2) ൜݁ିቀഏ
మା௞గቁ|݇ ∈ Ժൠ 

 (3) ൜݁ቀഏ
మା௞గቁ|݇ ∈ Ժାൠ 

 (4) ൜݁ቀഏ
మାଶ௞గቁ|݇ ∈ Ժൠ 

 

12. Let the sequence { }an


n=0
 be 

defined by the equation  

෍ሺെ1ሻ௞ ݔଶ௞
ஶ

௞ୀ଴

ൌ ෍ ܽ௡ሺݔ െ 3ሻ௡,
ஶ

௡ୀ଴

 

݋  ൏ ݔ ൏ 1. 
 Then  lim

௡→ஶ
 = ൫|ܽ௡|ଵ/௡ ൯݌ݑݏ

 (1) ଵ
√ଷ

 

 (2) ଵ
ଷ
 

 (3) ଵ
√ଵ଴

 
 (4) ∞ 

 
13. In discrete topology, the number 

of subsets of X ൌ ሼ1, 2, 3, 4ሽ 
which are both compact and 
connected is 

 (1) 0 
 (2) 4 
 (3) 24 
 (4) 5 

14. If a set B is formed by adjoining 
to the connected set A of 
topological space X, some of its 
limit points (not all), then B is 

 (1) connected  
 (2) disconnected  
 (3) compact  
 (4) closed 
 

15. The Lebesgue measure of the set 

ܧ  ൌ
∞
∩

݊ ൌ 1
ቀെ ଵ

௡
, 1 ൅ ଵ

௡
ቁ  is 

 (1) ଵ
௡
 

 (2) 1 ൅ ଵ
ଶ௡

 

 (3) 1 
 (4) 0 
 

16. Newton-Raphson iteration formula 
for finding √ܿయ , where c > 0 

௡ାଵݔ (1)  ൌ ଶ௫೙
యା √௖య

ଶ௫೙
మ  

௡ାଵݔ (2)  ൌ ଷ௫೙
యି √௖య

ଷ௫೙
మ  

௡ାଵݔ (3)  ൌ ଶ௫೙
యା௖

ଷ௫೙
మ  

௡ାଵݔ (4)  ൌ ଷ௫೙
యା௖య

ଶ௫೙
మ  

 

17. lim
௡→ஶ

 ଵ
௡

ቆଵ
ଶ

൅ ටଵ
ଶ

൅ ටଵ
ଶ

య
൅ ⋯ ൅ ටଵ

ଶ
೙

ቇ ൌ 

 (1) 0 
 (2) 1 
 (3) 1/2 
 (4) ∞ 
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18. Which one of the following series 
is divergent? 
(1) ෍

ሺ݊ ൅ 1ሻሺ݊ ൅ 2ሻ … … … . ሺ݊ ൅ ݊ሻ
݊௡

ஶ

௡ୀଵ

 

(2) ෍ ቆ
݊ହ ൅ 1
3௡ ൅ 2

ቇ
ஶ

௡ୀଵ

 

(3) ෍ሺെ1ሻ௡݊ቀଵି௡
௡ ቁ

ஶ

௡ୀଵ

 

(4) 1 ൅
1

√2
െ

2
√3

൅
1

√4
൅

1
√5

െ
2

√6
൅ ⋯ 

 

19. lim
௫→଴

ቀଵା௖௢௦
ଶ

ቁ
ଵ/௫మ

ൌ 
 (1) ݅ (2) ݁ 
 (3) ݁ିଵ (4) ∞ 
 

20. Which one of the following 
sequences of functions is 
uniformly convergent? 

 (1) ௡݂ሺݔሻ ൌ ଵ
ଵା௡௫

 , 
ݔ   ∈ ሺ0,1ሻ, ݊ ൌ 1,2, …. 

 (2) fn(x) = 
nx

1 + n2x2, x  Թ+,           

n = 1, 2, … 
  ௡݂ሺݔሻ ൌ ௡௫

ଵା௡మ௫మ  , ݔ ∈
Թା, ݊ ൌ 1,2, …. 

 (3) ௡݂ሺݔሻ ൌ ሺ1ݔ݊ െ   , ሻ௡ݔ
ݔ     ∈ ሺ0,1ሻ, ݊ ൌ 1,2, …. 

 (4) ௡݂ሺݔሻ ൌ ௫
ଵା௡௫

 ,  
ݔ    ∈ ሺ0,1ሻ, ݊ ൌ 1,2, …. 

 

21. Which one of the following 
statements is not true? 

 (1) Every group of order 4 is 
abelian 

 (2) Every group of order 6 is 
abelian 

 (3) If every element in a group G is 
its own inverse, then G is abelian 

 (4) If in a group G, ሺܾܽሻଶ ൌ
ܽଶܾଶ, for all a, bG, then G 
is abelian 

22. Let Q be a homomorphism of a 
group G into a group ̅ܩ with 
Kernel K. Then which one of the 
following statements is not true? 

 (1) K is normal subgroup of G. 

 (2) ீ
௄

 is isomorphic to  ̅ܩ 

 (3) |G| = |K| + |im Q|, 

  whenever G and ̅ܩ are finite 
groups. 

 (4) Q is injective if and only if 
K=ሼ݁ሽ, e is the identity 
element. 

 

23. Let G be a group of order 20449, 
then the number of 11-Sylow 
subgroups of G is  

 (1) 1 

 (2) 2 

 (3) 11 

 (4) 13 
 

24. The polynomial ݔଷ ൅ ଶݔ ൅ ݔ ൅ 1 
is divisible by ݔଶ ൅ ݔ3 ൅ 2 over 
the domain 

 (1) Ժଵଵ 

 (2) Ժ଻ 

 (3) Ժହ 

 (4) Ժଷ 
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25. Which one of the following 

statements is not true? 

 (1) A finite integral domain is a 
field  

 (2) if Լ is an ideal of a ring R 
and 1 ∈ Լ, then Լ ൌ  

 (3) Let R be a commutative ring 
with unit element and M be 
an ideal of R. Then M is a 
maximal ideal of R if and 
only if R/M is an integral 
domain 

 (4) Let K, L and F be fields. If L 
is a finite extension of K and 
K is a finite extension of F, 
then [L:F]=[L:K][K:F] 

 

26. Let ܶ: Թଶ → Թଶ be a linear 
transformation defined by 
T(3,1)=(2, –4) and T(1,1) = (0,2). 
Then T(–2,4)= 

 (1) ሺെ6, 26ሻ 

 (2) ሺ1, 2ሻ 

 (3) ሺ6, 26ሻ 

 (4) ሺെ6, െ26ሻ 

27. Let X and Y be topological spaces 
and ݂: ݔ →  be a map. Which ݕ
one of the following statements is 
not true? 

 (1) ݂ is continuous if and only if 
for every subset A of  

  X, f (Ā)  –––f(A) 
 (2) If X is compact, Y is 

Hausdorff and ݂ is a bijective 
continuous, function, then ݂ 
is a homeomorphism  

 (3) If ݂ is surjective and 
continuous, X is connected, 
then Y is connected.  

 (4) If X is a subspace of Y, then 
݂ is not continuous. 

 
28. Let ݂, ݃: X → Y be continuous and 

let Y be Hausdorff. Then the set  
ܣ  ൌ ሼݔ|݂ሺݔሻ ൌ ݃ሺݔሻሽ is 
 (1) Closed in Y 
 (2) Closed in X 
 (3) Open in X 
 (4) Open in Y 
 
29. Which one of the following 

statements is not true? 
 (1) Every metrizable space is 

normal 
 (2) Every compact Hausdorff 

space is normal 
 (3) Every regular space with a 

countable basis is normal 
 (4) Every normal space is 

metrizable 
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30. The general solution of the 
differential equation.  

ݕ݀
ݔ݀ ൌ ݔ ଶ௫మ sin൫݁௫మ൯  ݏ݅

ݕ (1)  ൌ െ ଵ
ଶ

݁௫మ cos൫݁௫మ൯ െ

         ଵ
ଶ

sin൫݁௫మ൯ ൅ ܿ 
ݕ (2)  ൌ െ݁௫మ cos൫݁௫మ൯ ൅

         sin൫݁௫మ൯ ൅ ܿ 
ݕ (3)  ൌ െ ଵ

ଶ
݁௫మ cos൫݁௫మ൯ ൅

         ଵ
ଶ

sin൫݁௫మ൯ ൅ ܿ 

ݕ (4)  ൌ ଵ
ଶ

݁௫మ cos൫݁௫మ൯ ൅

     ଵ
ଶ

sin൫݁௫మ൯ ൅ ܿ 
 

31. The general solution of the 
differential equation  

ᇱᇱݕ  െ ᇱݕ2 ൅ ݕ ൌ ݁௫ ൅  is ݔ
ݕ (1)  ൌ ሺܿଵ ൅ ܿଶݔሻ݁௫ ൅ 2 ൅ ݔ ൅

         ଵ
ଷ

 ଶ݁௫ݔ
ݕ (2)  ൌ ሺܿଵ ൅ ܿଶݔሻ݁௫ ൅ 2 ൅ ݔ ൅

 ଶ݁௫ݔ         
ݕ (3)  ൌ ሺܿଵ ൅ ܿଶݔሻ݁௫ ൅ ݔ ൅

 ଶ݁௫ݔ         
ݕ (4)  ൌ ሺܿଵ ൅ ܿଶݔሻ݁௫ ൅ 2 ൅ ݔ ൅

         ଵ
ଶ

 ଶ݁௫ݔ
 

32. Res ൫ሺݖଶ ൅ ,ݖଶܿ݁ݏ݋ሻܿݖ2 0൯= 
 (1) గ

ଶ
 

 (2) 1 
 (3) 0 
 (4) 2 

 

33. An analytic function ݂ሺݖሻ whose 
real part ݑሺݔ, ሻݕ ൌ ଷݕ െ  is ݕଶݔ3

 (1) ݂ሺݖሻ ൌ ݅ሺݖଷ ൅ ܿሻ 
 (2) ݂ሺݖሻ ൌ ଷݖ ൅ ݅ܿ 
 (3) ݂ሺݖሻ ൌ ଷݖ ൅ ݖ݅ ൅ ܿ 
 (4) ݂ሺݖሻ ൌ ଷݖ ൅ ݅ሺݖ ൅ ܿሻ 

34. The image of ݕ ൌ ݔ ൅ 1 under the 
mapping  ൌ ݑ ൅ ݒ݅ ൌ  ଶ isݖ

ݑ (1)  ൌ ሺݒଶ െ 1ሻ 
ݒ (2)  ൌ ሺݑଶ െ 1ሻ 
ݒ (3)  ൌ ଵ

ଶ
ሺݑଶ െ 1ሻ 

ݑ (4)  ൌ ଵ
ଶ

ሺݒଶ െ 1ሻ 
 

35. 

0


.
. x(x2 + 1)–2 sin x dx = 

 (1) గ௜
ଶ௘

 (2) గ
ଶ௘

 

 (3) గ௜
ସ௘

 (4) గ
ସ௘

 
 

36. The Lagrange interpolation 
polynomial of least degree 
satisfying f (2) = 2, f (0) = 0, 

 f (1) = 3 and f (3) = 8 is 
 (1) ݂ሺݔሻ ൌ ଵ

ଷ
ሺ2ݔଷ െ ଶݔ2 െ  ሻݔ

 (2) f(x) =
1
6 (11x3 – 45x2 + 52x)  

 (3) ݂ሺݔሻ ൌ ଵ
ଷ

ሺݔଷ െ ଶݔ4 ൅  ሻݔ12
 (4) ݂ሺݔሻ ൌ ଵ

଺
ሺ10ݔଷ െ ଶݔ20 ൅  ሻݔ

 
37. Which one of the following 

statements is not true? 
 (1) A set E is said to be 

measurable provided for any 
set ܣ, ሻܣሺ∗ߤ ൌ ܣሺ∗ߤ ∩ ሻܧ ൅
ܣሺ∗ߤ ∩  is the ∗ߤ ௖ሻ, whereܧ
outer measure. 

 (2) If A is the set of all irrational 
numbers in the interval [0,1], 
then ߤ∗ሺܣሻ ൌ 0 

 (3) The union of a countable 
collection of measurable sets 
is measurable. 

 (4) The cantor set is of measure 
zero 



345 (13 - A) 

38. The solution of the differential 
equation g1(x) = 2g(x), g(0)=a, 
where ‘a’ is a real constant is 

 (1) aex 
 (2) ae2x 
 (3) ae–x 
 (4) ae–2x 

 
39. If ݂: ݔ →  is a continuous ݕ

function from compact metric 
space X onto a metric space Y 
then which of the following is true ?  

 A. ݂ିଵ is continuous on Y 
 B. ݂ is a homeomorphism 
 Select the code for the correct 

answer:  
 (1) A only 
 (2) B only 
 (3) Both A and B 
 (4) Neither A nor B 
 

40. If ሼݔ௡ሽ is a sequence defined by 
௡ݔ ൌ ቀ௘

గ
ቁ

௡
cos ሺ4݊ଷ ൅ 7ሻ then  

lim
௡→ஶ

௡ݔ  is equal to 
 (1) 0 
 (2) 1 
 (3) ݁ 
 ߨ (4) 
 

41. The limit superior and limit 
inferior of ሼሺെ1ሻ௡ሽ௡ୀଵ

ஶ  are 
respectively 

 (1) 1 and െ1 
 (2) 1 and െ∞ 
 (3) ∞ and െ1 
 (4) ∞ and െ∞ 

42. The solution of the following 
system of equations is 

ଶݔ8 ൅ ଷݔ2 ൌ െ7 
ଵݔ3 ൅ ଶݔ5 ൅ ଷݔ2 ൌ 8 
ଵݔ6 ൅ ଶݔ2 ൅ ଷݔ8 ൌ 26 

ଵݔ (1)  ൌ 4, ଶݔ ൌ െ1, ଷݔ ൌ ଵ
ଶ
 

ଵݔ (2)  ൌ െ1, ଶݔ ൌ 4, ଷݔ ൌ ଵ
ଶ
 

ଵݔ (3)  ൌ ଵ
ଶ

, ଶݔ ൌ െ1, ଷݔ ൌ 4 

 (4) None of the above 
 

43. Let ݂ ൌ ݑ ൅ ݅  be analytic in a 
connected open set D, where ݑ 
and ݒ are real valued. Suppose 
there exist real constants a,b and c 
such that a2+b2≠0 and au+bv=c in 
D. Then which of the following 
statements holds for ݂? 

 (1) ݂ must be constant in D 
 (2) ݂ is not necessarily constant 

in D 
 (3) ݂ is not constant in D 
 (4) None of the above 
 

44. The value of the integral 

   
C
 

4 – 3z
z2 – 2  dz anticlockwise around 

any simple closed path such that 0 
and 1 are inside C, is 

 (1) െ6݅ߨ 
 (2) െ8݅ߨ 

 ݅ߨ2 (3) 
 (4) 0 
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45. The bilinear transformation which 
maps the points ݖ ൌ ∞, ݅, 0 of z-
plane into ߱ ൌ 0,1, ∞ of ߱-plane 
respectively is 

 (1) ߱ ൌ  ݖ
 (2) ߱ ൌ െݖ 

 (3) ߱ ൌ ଵ
ଶ
 

 (4) ߱ ൌ െ ଵ
ଶ
 

 
46. A function of x, y possessing 

continuous partial derivatives of 
first and second order is called 
harmonic function if it satisfies 

 (1) Euler’s equation 
 (2) Lagrange’s equation 
 (3) Laplace equation 
 (4) None of the above 
 

47. If C is a circle |z – a| = r then 

  
C

 
. 

dz
z – a is 

 ݅ߨ2 (1) 
 (2) 0 
 (3) െ2݅ߨ 
 ݅ߨ (4) 
 

48. Degree of ��( 2 , 3 ) over ߠ, where 
 is the field of rational numbers is ߠ

 (1) 3 
 (2) 4 
 (3) 1 
 (4) 2 

49. A product of regular space is 
 (1) Hausdroff 
 (2) disjoint 
 (3) regular 
 (4) None of the above 
 

50. General solution of differential 
equation  

 ௗ௬
ௗ௫

൅ ݔ ݊ܽݐ  tan ݕ ൌ cos ݔ sec   ݕ

 (1) sin ݕ ൌ ሺݔ ൅ ܿሻ cos  ݔ
 (2) sin ݕ ൌ ሺݔ ൅ ܿሻ sin  ݕ
 (3) sin ݔ ൌ ሺݔ ൅ ܿሻ sin  ݕ
 (4) cos ݕ ൌ ሺݔ ൅ ܿሻ sin  ݔ
 

51. The equation ఋ௭
ఋ௫

݁௬ ൌ ఋ௭
ఋ௬

݁௫ gives 
the general solution 

ݖ (1)  ൌ ܽ݁௫ െ ܾ݁௫ 
ݖ (2)  ൌ ݁௫ ൅ ݁௬ 
ݖ (3)  ൌ ߶ሺ݁௫ ൅ ݁௬ሻ 
 (4) None of the above 
 

52. The value of m so that 2ݔ െ ଶݔ ൅
 ଶ may be harmonic isݕ݉

 (1) 0 
 (2) 2 
 (3) 1 

 (4) 3 
 

53. A set is compact then it has  
 (1) Hein-Borel Property 
 (2) Unbounded Property 
 (3) Open set Property 
 (4) None of these 
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54. dimሺVሻ ൌ ݉,  dimሺUሻ ൌ ݊ then 
dim ሺHomሺܸ, ܷሻሻ is equal to 

 (1) mn 
 (2) nm 
 (3) mn 
 (4) m 
 

55. Let B and B' be two Banach 
spaces if T is a continuous linear 
Transformation of B and B' then 

 (1) T is open mapping 
 (2) T is closed mapping 
 (3) T is both open and closed 

mapping 
 (4) T is neither open nor closed 

mapping 
 

56. If M is a closed linear subspace of 
a Hilbert space H then 

ܪ (1)  ൌ  ܯ
ܪ (2)  ൌ  ┴ܯ
ܪ (3)  ൌ ܯ ⊕  ┴ܯ
ܪ (4)  ് ܯ ⊕  ┴ܯ
 

57. Laplace equation in polar                  
co-ordinate form is  

 (1) డమ௨
డ௫మ ൅ డమ௨

డ௬మ ൌ 0 

ଶݎ (2)  డమ௨
డ௥మ ൅ ݎ డ௨

డ௥
൅ డమ௨

డఏమ ൌ 0 

ݎ (3)  డమ௨
డ௫మ ൅ ଶݎ డ௨

డ௥
൅ డమ௨

డఏమ ൌ 0 

 (4) డమ௨
డ௥మ ൅ ߠ డ௨

డ௥
൅ ଶߠ డమ௨

డఏమ ൌ 0 

58. The solution of the system of 
equations  

ݔ2  ൅ ݕ ൅ ݖ4 ൌ 16, ݔ3 ൅ ݕ2 ൅
ݖ ൌ 10, ݔ ൅ ݕ3 ൅ ݖ3 ൌ 16  

 by Gauss elimination method is 
 (1) 1,1,1 
 (2) 3,2,1 
 (3) 1,2,3 
 (4) 0,1,2 
 

59. The root of the equation ݔଷ ൅ ݔ ൅
1 ൌ 0 correct to the three decimal 
places by iteration method 

 (1) –0.826 
 (2) 0.826 
 (3) 0.682 
 (4) –0.682 
 

60. The value of ሺ׏ ൅ ∆ሻଶሺݔଶ ൅ ݔ ൅
1ሻ with interval difference 1 is 

 (1) 6 
 (2) 8 
 (3) 10 
 (4) 12 

 
61. A real valued function ܳ  is 

simple if it is 
 (1) Measurable & assume only 

finite number of values 
 (2) Not measurable & assume 

only finite number of values 
 (3) Measurable 
 (4) Assume only finite values 
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62. Let  ݂ and ݃ be two non-negative 
measurable functions. If ݂ is 
integrable over E and ݂ሺݔሻ ൏
݃ሺݔሻ on E, then 

 (1) g is integrable &  

න ݂ െ ݃ ൌ න ݂ െ න ݃
 

ா

 

ா

 

ா

 

 (2) g is integrable & 

න ݂ െ ݃ ൏ න ݂ െ න ݃
 

ா

 

ா

 

ா

 

 (3) g is integrable & 

න ݂ െ ݃ ൐ න ݂ െ න ݃
 

ா

 

ா

 

ா

 

 (4) None of these 
 
63. A real valued function ߶ is  

_______ function if it is Lebesgue  
measurable and assume only a 
finite number of values. 

 (1) simple 
 (2) complex 
 (3) descrete 
 (4) None of these 
 

64. Which of the following is false? 
 (1) ܴ݁ሺܼଵ ൅ ܼଶሻ ൌ ܴ݁ሺܼଵሻ ൅

ܴ݁ሺܼଶሻ 
 (2) |ܼଵ ൅ ܼଶ| ൒ | ܼଵ| ൅ |ܼଶ| 
 (3) |ܼଵܼଶ| ൌ | ܼଵ||ܼଶ| 
 (4) ܼଵ ൅ ܼଶതതതതതതതതതത ൌ ܼଵതതത ൅ ܼଶതതത 

65. If ߙ,  are roots of the equation ߚ
ଶݔ െ ݕݔ2 ൅ 4 ൌ 0 then ߙ௡ ൅  ௡ߚ
is equal to 

 (1) 2௡ାଵ cos ݊ గ
ଷ
 

 (2) 2௡ cos ݊ గ
ଷ
 

 (3) 2௡ାଵ sin ݊ గ
ଷ
 

 (4) 2௡ sin ݊ గ
ଷ
 

 
66. Let H be finite difference then 

shift operator is defined as 
ሻݔሺ݂ܧ (1)  ൌ ݂ሺݔሻ 

ሻݔሺ݂ܧ (2)  ൌ ݂ሺݔ െ ݄ሻ 
ሻݔሺ݂ܧ (3)  ൌ ݂ሺݔ ൅ ሻ 
 (4) None of these 
 

67. Following is the Littlewoods’s three 
Principles, 

 A. Every measurable set is nearly 
a finite union of intervals. 

 B. Every measurable set is nearly 
continuous 

 C. Every convergent sequence of 
measurable functions is nearly 
uniformly convergent 

 Which of the above is/are correct ? 
Select the code for the correct 
answer from the option given 
below. 

 (1) A only 
 (2) B only 
 (3) A and C only 
 (4) None of the above 
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68. Let Ω ൌ ሼܽ, ܾ, ܿ, ݀ሽ. Consider the 
classes ܨଵ ൌ ሼΩ, ߶, ሼܽሽሽ and ܨଶ ൌ
൛Ω, ϕ, ሼaሽ, ሼb, c, dሽൟ. Which one of 
the following statement is true? 

 (1) Both F1 and F2 are not ߪ-
algebra. 

 (2) F1 is ߪ -algebra, but F2 is not 
 .algebra- ߪ

 (3) Both F1 and F2 are ߪ -
algebra. 

 (4) None of these 
 

69. The ________ of a random 
variable ܺ is defined as 

௫ሺܺሻܨ  ൌ ௑ܲ൫ሺെ∞, ܺሿ൯, ܺ ∈ Թ.   
 (1) Probability distribution 

function 
 (2) Probability density function 
 (3) Cumulative distribution 

function 
 (4) None of these 

 

70. The sequence ሼܵ௡ሽ defined by the 
recursion relation. 

 ܵ௡ାଵ ൌ ඥ3ܵ௡ , ଵܵ ൌ 1. Then the 
sequence  

 (1) Divergent sequence 
 (2) Converges to 0 
 (3) Converges to 1 
 (4) Converges to 3 
 

71. Which of the following is 
irreducible over Ժ ? 

ଶݔ (1)  െ ݔ5 ൅ 6 
ଶݔ (2)  െ ݔ7 ൅ 12 
ଶݔ (3)  െ ݔ9 ൅ 20 
 (4) None of these 

72. If r is the positive characteristic 
root and s is the negative 
characteristic root, then rank (Q)= 
r + s is called the 

 (1) Rank of real quadratic form 
of Q 

 (2) Signature of real quadratic 
form of Q 

 (3) Nullity of real quadratic form 
of Q 

 (4) Range of real quadratic form 
of Q 

 
73. Let ሺܺ, ߬ሻ be a topological space, 
 where ݔ ൌ ሼ1,2,3,4,5ሽ and   

߬ ൌ ሼݔ, ߶, ሼ1ሽ, ሼ2ሽ, ሼ1, 2ሽ, ሼ4, 5ሽ, 
ሼ1, 2, 4, 5ሽ, ሼ1, 4, 5ሽ, ሼ2, 4, 5ሽሽ 

 Then, which of the following is 
neighbourhood of 2? 

 (1) ሼ1,3ሽ 
 (2) ሼ3,4,5ሽ 
 (3) ሼ1,2,4,5ሽ 
 (4) None of these 
 

74. The real linear space C1[0,1] of all 
continuously differentiable 
functions defined on [0,1] 
equipped with norm given by  

 ||x|| = supħ  [0, 1] |x(ħ)| is a/an : 

 (1) Complete normed space 
 (2) Banach space 
 (3) Incomplete normed space 
 (4) Hilbert space 
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75. Let {ei}is an orthonormal set in a 
Hilbert space H, and if x is any 
vector in H, then the set ܵ ൌ
ሼ݁௜: ሺݔ, ݁௜ሻ ് 0ሽ is 

 (1) Empty Set 
 (2) Countable  
 (3) Either empty or countable 
 (4) Neither empty nor countable 
 

76. Solution of the equation ݌ଶ ൅
ଶݍ ൌ ݔ ൅  is ݕ

ݖ (1)  ൌ ଶ
ଷ

ሺܽ െ ሻଷݔ
ଶൗ ൅

     ଶ
ଷ

ሺݕ െ ܽሻଷ
ଶൗ ൅ ܾ 

ݖ (2)  ൌ ଶ
ଷ

ሺܽ ൅ ሻଷݔ
ଶൗ ൅

    ଶ
ଷ

ሺݕ െ ܽሻଷ
ଶൗ ൅ ܾ 

ݖ (3)  ൌ ሺܽ ൅ ሻଷݔ
ଶൗ ൅ ሺݕ െ ܽሻଷ

ଶൗ  
 (4) None of these 
 

77. The value of the integral  

 



|z| =3

 

 
.
.  

1
z(z – 1) dz is 

 (1) 0 (2) 1 
 (3) 2 (4) 3 
 

78. A subset ݕ of topological space ݔ 
is dense in ݔ, if 

തݕ (1)  ൌ  ݔ
തݕ (2)  ⊄  ݔ
ݕ (3)  ൌ  ݔ
 (4) None of these 

79. Let X be a topological space. The 
space X is called connected 

 (1) if there exists a separation of 
X 

 (2) if there does not exists a 
separation of X 

 (3) if there exists some 
separation of X 

 (4) None of the above 

 

80. A topological space x that has a 
countable basis at each of its 
points is said to satisfy 

 (1) the First countability axiom  

 (2) the Second countability 
axiom 

 (3) the Third countability axiom 

 (4) the Fourth countability 
axiom 

 
81. The error in Schmidt’s explicit 

formula is least if ߣ ൌ 

 (1) 
ଵ
ଷ

 

 (2) 
ଵ
ଶ

 

 (3) 
ଵ

ଵଶ
 

 (4) 
ଵ
଺
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82. The solution of డ
మ௨

డ௧మ ൌ డమ௨
డ௫మ,       

         0 ൏ ݔ 1, ݐ ൐ 0, with initial 

conditions u(x,0)=100(x–x2), 
డ௨
డ௧

ሺݔ, 0ሻ ൌ 0, and boundary 

conditions u(0,t)=0, u(1,t)=0, for 

h=1/4 at first level  

ݑ (1)  ቀଵ
ସ

, 1ቁ ൌ 12.5, ݑ ቀଵ
ଶ

, 1ቁ ൌ 18.75,

ݑ ቀଷ
ସ

, 1ቁ ൌ 12.5 

ݑ (2)  ቀଵ
ସ

, 1ቁ ൌ ݑ ቀଵ
ଶ

, 1ቁ ൌ ݑ ቀଷ
ସ

, 1ቁ ൌ

12.5 

ݑ (3)  ቀଵ
ସ

, 1ቁ ൌ ݑ ቀଵ
ଶ

, 1ቁ ൌ ݑ ቀଷ
ସ

, 1ቁ ൌ

18.5 

 (4) None of these 

 

83. The partial differential equation of 

all planes which are at a distance 

‘a’ from the origin is  

ݖ (1)  ൌ ݔ݌ ൅ ݕݍ ൅ ܽඥ݌ଶ ൅  ଶݍ

where ݌ ൌ డ௭
డ௫

, ݍ ݀݊ܽ ൌ డ௭
డ௬

 

ݖ (2)  ൌ ݔ݌ ൅ ݕݍ ൅ ܽඥ1 ൅ ଶ݌ ൅   ଶݍ

where ݌ ൌ డ௭
డ௫

, ݍ ݀݊ܽ ൌ డ௭
డ௬

 

ݖ (3)  ൌ ଶݔ݌ ൅ ଶݕݍ ൅ ܽඥ1 ൅ ଶ݌ ൅  ଶݍ

where ݌ ൌ డ௭
డ௫

, ݍ ݀݊ܽ ൌ డ௭
డ௬

 

 (4) None of these 

84. The solution of డయ௭
డ௫య ൅ 4 డ௭

డ௫
ൌ 0, given 

that ݖ ൌ 0, డ௭
డ௫

ൌ 0 and డమ௭
డ௫మ ൌ 4  

when x=0 is  

,ݔሺݖ (1)  ሻݕ ൌ 2 cosଶ  ݔ

,ݔሺݖ (2)  ሻݕ ൌ 2 sinଶ  ݔ2

,ݔሺݖ (3)  ሻݕ ൌ 2 cosଶ  ݔ2

 (4) None of these 
 

85. The differential equation  ቀௗ௬
ௗ௫

ቁ
ଶ

൅

5ሺݕሻଵ/ଷ ൌ   is ݔ

 (1) Linear of degree 3  

 (2) Non-Linear of order 1 and 

degree 1/3 

 (3) Non-Linear of order 1 and 

degree 2 

 (4) Linear of degree 1/3 and order 

2 

 

86. If the roots of auxiliary equation 

are (–500 , –500) then 

complimentary function is  

 (1) ሺܿଵ ൅ ܿଶݔሻ݁ିଵ଴଴଴௫  

 (2) ሺܿଵ െ ܿଶݔሻ݁ିଵ଴଴଴௫  

 (3) ሺܿଵ ൅ ܿଶݔሻ݁ିହ଴଴௫ 

 (4) ሺܿଵ െ ܿଶݔሻ݁ିହ଴଴௫ 
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87. If ܳሺݔሻ ൌ ݁ହ଴௫ and ݂ሺ50ሻ ൌ
0 then particular integral is 

 

 (1) ଵ
஍ሺହ଴ሻ

݁ିହ଴௫ ௫ೝ

௥!
   

 (2) ଵ
஍ሺହ଴ሻ

݁ହ଴௫ ௫ೝ

௥!
   

 (3) ଵ
஍ሺଵ଴଴ሻ ݁ଵ଴଴௫ ௫ೝ

௥!
   

 (4) ଵ
஍ሺଵ଴଴ሻ ݁ିଵ଴଴௫ ௫ೝ

௥!
   

 
88. Identify the function ݌ሺݐሻ and 

 ሻ, if the differential equationݐሺݍ
ௗ௫
ௗ௧

ൌ ௫ା௧మିଶ௫√௧
௧

 is written in the 

form ௗ௫
ௗ௧

൅ ݔሻݐሺ݌ ൌ  ሻݐሺݍ

 

ሻݐሺ݌ (1)  ൌ ݐ√2 െ 1, ሻݐሺݍ ൌ   ଶݐ

ሻݐሺ݌ (2)  ൌ െ1 െ ,ݐ√2 ሻݐሺݍ ൌ  ݐ

ሻݐሺ݌ (3)  ൌ ଶ√௧ିଵ
௧

, ሻݐሺݍ ൌ 1 

 (4) It is not possible to write the 
equation in the form  
described. 

 
89. Classify the differential equation 

݁௫ ௗ௬
ௗ௫

െ ݕ5 ൌ  as ݕଶݔ

 (1) separable and not linear  
 (2) linear and not Separable 
 (3) both Separable and linear 
 (4) neither Separable and nor 

linear 

90. Let ݂ሺݔሻ ൌ ൜1  ݈ܽ݊݋݅ݐܽݎݎ݅ ݏ݅ ݔ ݂݅
0 ݈ܽ݊݋݅ݐܽݎ ݏ݅ ݔ ݂݅  

then  

 (1) f(x) is Lebesgue integrable 
and Riemann integrable 

 (2) f(x) is Lebesgue integrable 
but  not Riemann integrable 

 (3) f(x) is not Lebesgue 
integrable but is Riemann 
integrable 

 (4) None of the above 

 

91. The set of discontinuity of the 
function ݂: ሾെ1,1ሿ → Թ  

 Defined by  

   f (x) = ൜
ݔ  ݈ܽ݊݋݅ݐܽݎݎ݅ ݏ݅ ݔ ݂݅
0 ݈ܽ݊݋݅ݐܽݎ ݏ݅ ݔ ݂݅  is 

 (1) Compact 

 (2) Connected  

 (3) Closed  

 (4) Uncountable 

 

92. lim
௫→଴

ݔ  sin ଵ
௫

ൌ 

 ߨ (1) 

 (2) 1 

 (3) 0 

 (4) Does not exist 
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93. Let ݂: Թା → Թା be a monotone 
decreasing function with  

 


0

�
.
.f (x) dx <  

 Then lim
௫→଴

  ሻ    is equal toݔሺ݂ ݔ 

 (1) 0 (2) 1 

 (3) గ
ଶ
 (4) ∞ 

 

94. The value of the integral  

1
න  ߨ ଷݔ

గ

ିగ

 is   ݔ݀ݔ݊ݏ݋ܿ

 ߨ (2) 0 (1) 
 ߨ3 (4) ߨ2 (3) 

 

95. A function f is defined by  

 f (x) = xp cos 





1

x , x=  0, f (0) = 0 

 What conditions should be 
imposed on p so that f may be  

 (i) Continuous at ݔ ൌ 0 
 (ii) Differentiable  at ݔ ൌ 0  
 (1) p = 0 (2) p = 1 
 (3) p > 1 (4) p < 1 
 

96. Find the limit points of the set 

ቄ1, െ1, 1 ଵ
ଶ

, െ1 ଵ
ଶ

, 1 ଵ
ଷ

, െ1 ଵ
ଷ

, … … . ቅ 

 (1) 1 (2) 1 and െ1  

 (3) െ1 (4) 1, െ1, 0 

97. If ܣଷ െ ଶܣ7 ൅ ܣܽ ൅ ܾ 0 then 
det ܣ is 

 (1) ܾ (2) ܽ 
 (3) െ7 (4) 7 
 

98. Given ൥
െ2
െ1
2

൩ is an eigen vector of 

൥
8 െ6 2

െ6 7 െ4
2 െ4 3

൩ then the 

corresponding eigen value is 
 (1) 15 (2) 3 
 (3) 1 (4) 0 
 
99. Which of the following is true? 
 (1) The cantor ternary set is 

measurable  
 (2) The cantor ternary set is 

perfect 
 (3) The cantor ternary set is 

countable 
 (4) All of the above 

 
100. If ݂: ሾ0,1ሿ → ܴ is defined as 

݂ሺݔሻ ൌ ቄݔఈ for 0 ൏ ݔ 1
0 for ݔ ൌ 0  

 and െ1 ൏ ߙ 0 then the value of  

        lim
௡→ஶ

න ௡݂ሺݔሻ ݀ݔ   is
ଵ

଴

 

 ߙ (1) 
 (2) ଵ

ఈାଵ
 

ߙ (3)  ൅ 1 
 (4) None of these 
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