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D ±ÜÅÍæ°±ÜâÔ¤Pæ¿á®Üá° ñæÃæ¿ááÊÜíñæ ¯ÊÜáWæ £ÚÓÜáÊÜÊÜÃæWÜã C¨Ü®Üá° ñæÃæ¿áPÜãvÜ̈ Üá 

±ÜÅÍæ° ±ÜâÔ¤Pæ ÍæÅà~ 

±ÜÅÍæ° ±ÜâÔ¤Pæ  

¯©ìÐÜr ±Ü£ÅPæ  
(±Ü£ÅPæ II) 

ÓÜÊÜá¿á  :  2 WÜípæWÜÙÜá  WÜÄÐÜu AíPÜWÜÙÜá  : 200  

ÓÜãaÜ®æWÜÙÜá 
1. ±ÜÄàûæ ±ÝÅÃÜí»ÜWæãívÜ ñÜûÜ|Êæà J.Gí.BÃ…. EñÜ¤ÃÜÖÝÙæ¿áÈÉ ±ÜÅÍæ° ±ÜâÔ¤Pæ ÍæÅà~¿á®Üá° WÜáÃÜáñÜá ÊÜÞvÜáÊÜ Êæã¨ÜÆá, D ±ÜÅÍæ° ±ÜâÔ¤Pæ¿áÈÉ 

ÊÜáá©ÅñÜÊÝWÜ¨Ü A¥ÜÊÝ ÖÜÄ©ÃÜáÊÜ A¥ÜÊÝ ¿ÞÊÜâ æ̈à ±Üâo CÆÉ©ÃÜáÊÜ A¥ÜÊÝ ÊÜáá©ÅñÜÊÝWÜ Ü̈ ±ÜÅÍæ°WÜÙÜá CñÝÂ© JÙÜWæãíwÆÉÊæíŸá¨Ü®Üá° 
¯àÊÜâ ±ÜÄàüÓÜñÜPÜR̈ Üáª. ÊæáàÈ®Ü ¿ÞÊÜâ æ̈à ¨æãàÐÜ PÜívÜáŸí Ü̈ÈÉ A¨Ü®Üá° ×í£ÃÜáXÔ Æ»ÜÂËÃÜáÊÜ ÍæÅà~¿á ±ÜÄ±Üä|ìÊÝ Ü̈ ¸æàÃæ ±ÜÅÍæ° 
±ÜâÔ¤Pæ¿á®Üá° ±Üvæ¿áñÜPÜR¨Üáª. 

2. A»ÜÂ¦ì¿áá ±ÜÅÍæ° ±ÜâÔ¤Pæ¿á ÍæÅà~ A, B, C A¥ÜÊÝ D A®Üá° ËÐÜ¿á ÓÜíPæàñÜ ÊÜáñÜá¤ ®æãàí¨Ü~ ÓÜíTæÂ¿á®Üá° OMR EñÜ¤ÃÜ ±Ü£ÅPæ¿áÈÉ 
A Ü̈PÝRX J¨ÜXÓÜÇÝXÃÜáÊÜ ÓÜ§ÙÜ¨ÜÈÉ ŸÃæ¨Üá ÓÜíPæàñÜ (G®… Pæãàv…) WæãÚÓÜ¸æàPÜá. ÖÝWÜã ¯WÜ©ñÜ ÓÜ§ÙÜ Ü̈ÈÉ ñÝÊÜâ ÊÜáñÜá¤ ÓÜíËàûÜPÜÃÜá ÓÜ× 
ÊÜÞwÃÜáÊÜâ¨Ü®Üá° SbñÜ ±ÜwÔPæãÙÜÛ̧ æàPÜá. J.Gí.BÃ…. ÖÝÙæ¿áÈÉ £ÚÔÃÜáÊÜ ¿ÞÊÜâ¨æà ÊÜÞ×£¿á®Üá° »Ü£ì ÊÜÞvÜáÊÜâ Ü̈á/G®… Pæãàv…  
ÊÜÞvÜáÊÜâ¨Üá A»ÜÂ¦ìWÜÙÜ gÊÝ¸ÝªÄ¿ÞXÃÜáñÜ¤ æ̈. Jí¨Üá ÊæàÙæ »Ü£ì ÊÜÞvÜ©¨ÜªÈÉ/ñÜ²³¨ÜÈÉ AíñÜÖÜ J.Gí.BÃ…. EñÜ¤ÃÜ ÖÝÙæ¿á®Üá° 
£ÃÜÓÜRÄÓÜÇÝWÜáÊÜâ Ü̈á. 

3. ±ÜPÜR̈ ÜÈÉ J Ü̈XÔÃÜáÊÜ aèPÜ Ü̈ÇæÉà ¯ÊÜá¾ ®æãàí Ü̈~ ÓÜíTæÂ¿á®Üá°  

 ®ÜÊÜáã©ÓÜ¸æàPÜá. ±ÜÅÍæ° ±ÜâÔ¤Pæ¿áÈÉ ¸æàÃæ H®Ü®Üã° ŸÃæ¿á¸ÝÃÜ̈ Üá. 
4. D ±ÜÅÍæ° ±ÜâÔ¤Pæ 100 ±ÜÅÍæ°WÜÙÜ®Üá° JÙÜWæãíwÃÜáñÜ¤ æ̈. ±ÜÅ£Áãí¨Üá ±ÜÅÍæ°¿áá 4 ±ÜÅ£QÅÁáWÜÙÜ®Üá° (EñÜ¤ÃÜWÜÙÜ®Üá°) JÙÜWæãíwÃÜáñÜ¤̈ æ. ¯àÊÜâ 

EñÜ¤ÃÜ ÖÝÙæ¿áÈÉ WÜáÃÜáñÜá ÊÜÞvÜ æ̧àPæ¯ÓÜáÊÜ EñÜ¤ÃÜÊÜ®Üá° BÁáR ÊÜÞwPæãÚÛ. Jí¨Üá ÊæàÙæ AÈÉ Jí Ü̈QRíñÜ ÖæaÜác ÓÜÄ¿Þ Ü̈ 
EñÜ¤ÃÜWÜÚÊæÁáí¨Üá ¯àÊÜâ »ÝËÔ¨ÜÃæ ¯ÊÜáWæ AñÜáÂñÜ¤ÊÜáÊǣ ÓÜáÊÜ EñÜ¤ÃÜPæR WÜáÃÜáñÜá ÊÜÞw. H®æà A¨ÜÃÜã ±ÜÅ£ ±ÜÅÍæ°Wæ ¯àÊÜâ PæàÊÜÆ Jí Ü̈á 
EñÜ¤ÃÜÊÜ®Üá° ÊÜÞñÜÅ BÁáR ÊÜÞvÜ æ̧àPÜá. 

5. GÇÝÉ EñÜ¤ÃÜWÜÙÜ®Üá° ¯ÊÜáWæ J¨ÜXÓÜÇÝXÃÜáÊÜ ±ÜÅñæÂàPÜ EñÜ¤ÃÜ ÖÝÙæ¿á ÊæáàÇæ PæàÊÜÆ PÜ±Üâ³ A¥ÜÊÝ ¯àÈ ÍÝÀá¿á ¸ÝÇ…±ÝÀáíp… ±æ °̄®ÜÈÉ 
ÊÜÞñÜÅ WÜáÃÜáñÜá ÊÜÞvÜ̧ æàPÜá. J.Gí.BÃ…. EñÜ¤ÃÜ ±Ü£ÅPæ ÖÝÙæ¿áÈÉ®Ü ËÊÜÃÜÊÝ¨Ü ÓÜãaÜ®æWÜÙÜ®Üá° WÜÊÜá¯ÓÜáÊÜâ¨Üá. 

6. GÇÝÉ ±ÜÅÍæ°WÜÚWæ ÓÜÊÜÞ®Ü AíPÜWÜÙÜá. GÇÝÉ ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔÄ. ±ÜÅ£ ñÜ±Üâ³ EñÜ¤ÃÜPæR ±ÜÅÍæ°Wæ ¯WÜ©±ÜwÔ¨Ü AíPÜWÜÙÜ ¼ (0.25) ÃÜÐÜár 
AíPÜWÜÙÜ®Üá° PÜÙæ¿áÇÝWÜáÊÜâ¨Üá. 

7. bñÜá¤ PæÆÓÜPÝRX ÖÝÙæWÜÙÜ®Üá° ±ÜÅÍæ° ±ÜâÔ¤Pæ¿á Pæã®æ¿áÈÉ ÓæàÄÓÜÇÝX æ̈. ±ÜÅÍæ° ±ÜâÔ¤Pæ¿á C®Üá°Ú Ü̈ ¿ÞÊÜ »ÝWÜ¨ÜÈÉ¿áã ¯àÊÜâ ¿ÞÊÜ Äà£¿á 
WÜáÃÜáñÜ®Üá° ÊÜÞvÜñÜPÜR̈ ÜªÆÉ. 

8. ±ÜÄàûæ¿á ÊÜááPÝ¤¿áÊÜ®Üá° ÓÜãbÓÜáÊÜ Aí£ÊÜá WÜípæ ¸ÝÄÔ¨Ü ñÜûÜ|Êæà EñÜ¤ÃÜ ±Ü£ÅPæ ÖÝÙæ¿áÈÉ C®Ý°ÊÜâ¨æà WÜáÃÜáñÜá ÊÜÞvÜáÊÜâ Ü̈®Üá° 
¯ÈÉÓÜ¸æàPÜá. ÓÜíËàûÜPÜÃÜá Ÿí¨Üá ¯ÊÜá¾ÈÉÃÜáÊÜ EñÜ¤ÃÜ ÖÝÙæ¿á®Üá° ñÜÊÜá¾ ÊÜÍÜPæR ±Üvæ̈ ÜáPæãívÜá ÇæPÜRPæR ñæWæ¨ÜáPæãÙÜáÛÊÜÊÜÃæWÜã ¯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¨æàÖÜ EípÝ¨ÜÃæ, 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. 
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®æãàí¨Ü~ ÓÜíTæÂ 

¿ÞÊÜâ æ̈à Äà£¿á Êæã æ̧çÇ… ¶æäà®…, PÝÂÇ…PÜáÂÇæàoÃ… ÊÜáñÜá¤ CñÜÃæ Äà£¿á GÇæPÝó¯P…/PÜÊÜáãÂ¯PæàÐÜ®… ÓÝ«Ü®ÜWÜÙÜá CñÝÂ©WÜÙÜ®Üá° ±ÜÄàûÝ 
Pæàí¨ÜÅ Ü̈ BÊÜÃÜ|¨æãÙÜWæ ñÜÃÜáÊÜâ Ü̈®Üá° ¯Ðæà˜Ô¨æ. 



231 (3 – B ) 

1. Elimination of a function f from z = f(y/x) gives 

a partial differential equation 

(1) 𝑥 డ௭
డ௫ +  

డ௭
డ௬ = 0 

(2) 
డ௭
డ௫ +  

డ௭
డ௬ = 0 

(3) 
డ௭
డ௫ +  y

డ௭
డ௬ = 0 

(4) 𝑥 డ௭
డ௫ +  y

డ௭
డ௬ = 0 

2. The value of the Ref(z) at  z = 7 + 2i  for 

f(z) =  ଵ
ଵି௭ 

(1) − ଷ
ଶ଴ 

(2) − ଵ
ଶ଴ 

(3)    
ଵ

ଶ଴ 

(4) None of these 

3. Newton iteration formula for finding √𝑐య  where 

c > 0 is 

(1) 𝑥௡ାଵ = ଶ௫೙
య  ା √௖య

ଶ௫೙
మ  

(2) 𝑥௡ାଵ = 3𝑥𝑛
3 − √𝑐3

3𝑥𝑛
2  

(3) 𝑥௡ାଵ = 2𝑥𝑛
3 + 𝑐

3𝑥𝑛
2  

(4) 𝑥௡ାଵ = ଶ௫೙
య  ି ௖

ଷ௫೙
మ  

4. By Simpson’s 1/3 rule, the value of  ∫ ௗ௫
௫

଻
ଵ   is  

(1) 1.358 

(2) 1.958 

(3) 1.625 

(4) 1.458 

5. Total number of divisions and multiplications 

required for solving a system of 5 equations 

using Gauss elimination method are 

(1) 113 

(2) 208 

(3) 65 

(4) 45 

 

 

6. Backward Euler method for solving differential 

equation 
ௗ௬
ௗ௫ = f(x, y) is 

(1) yn+1 = yn + hf (xn, yn) 

(2) yn+1 = yn + hf (xn+1, yn+1) 

(3) yn+1 = yn-1 + 2hf (xn, yn) 

(4) yn+1 = (1+h)f (xn+1, yn+1)  

 

 

7. If < Ei > is a sequence of Lebesgue measurable 

sets then 

(1) Lebesgue measure m(UEi) ≤ ∑ 𝑚𝐸௜   

(2) m(UEi) > ∑ 𝑚𝐸௜  

(3) m(UEi) =  ∑ 𝑚𝐸௜ 

(4) m(UEi) =  0 
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8. If f and g are measurable functions and f ≤ g 

almost everywhere then 

(1) ∫ 𝑓 
ா  = ∫ 𝑔 

ா  

(2) ∫ 𝑓 
ா  > ∫ 𝑔 

ா  

(3) ∫ 𝑓 
ா  ≤ ∫ 𝑔 

ா  

(4) None of these 

9. Bolzano-Wierstrass theorem states that EASY  

(1) Every infinite and bounded set has at most 
one limit point 

(2) Every infinite and bounded set has exactly 
one limit point 

(3) Every infinite and bounded set has at least 
one limit point 

(4) Every finite and bounded set has at least 
one limit point 

10. If 𝐸ത is the closure of a set E in a metric space X, 

then 

(1) dim(𝐸ത) = dim(E) 

(2) dim(𝐸ത) ≠ dim(E) 

(3) dim(𝐸ത) < dim(E) 

(4) dim(𝐸ത) > dim(E) 

11. The function  f(x) = ൜ 1 𝑖𝑓 𝑥 𝑖𝑠 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 
−1 𝑖𝑓 𝑥 𝑖𝑠 𝑖𝑟𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 

(1) Bounded but not R-integrable 

(2) Bounded and R-integrable 

(3) Unbounded and R-integrable 

(4) Unbounded and not R-integrable 

12. A real continuous function on the real line 

which is nowhere differentiable is  

(1)  [x] 

(2) |x| 

(3) Polynomial function 

(4) None of these 

13. Every maximal ideal of R is prime ideal of R 

then 

(1) R is a ring  

(2) R is commutative ring 

(3) R is a commutative ring with unity 

(4) R is a ring with zero divisor 

14. Which of the following statements is not true ? 

(1) The ring of integers is a Euclidian ring 

(2) The ring of polynomials over a field is a 

Euclidian ring 

(3) Every field is not a Euclidian ring 

(4) The ring of Guassian integers is a 

Euclidian ring 
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15. Let F, K, L are the fields, K containing F, L 

containing K. If K/F and L/K are algebraic 

extensions. Which of the following statements is 

true ? 

(1) L/F is an algebraic extension 

(2) L/F is not an algebraic extension 

(3) F/L is an algebraic extension 

(4) F/K is an algebraic extension 

16. Normalise of the vector V = (12, -3, -4)  

(1) ቀିଵଶ
ଵଷ , ିଷ

ଵଷ , ିସ
ଵଷ ቁ 

(2) ቀଵଶ
ଵଷ , ିଷ

ଵଷ , ିସ
ଵଷ ቁ 

(3) ቀିଵଶ
ଵଷ , ିଷ

ଵଷ , ସ
ଵଷ ቁ 

(4) ቀିଵଶ
ଵଷ , ଷ

ଵଷ , ିସ
ଵଷ ቁ 

17. If ‘n’ vectors spans a vector space V containing 

‘r’ linearly independent vectors in V, then  

(1) n ≥ r 

(2) n ≤ r 

(3) n ≠ r 

(4) None of these 

18. A system of n-non homogeneous linear 

equations in ‘n’ unknowns has a unique 

solutions If and only if 

(1) The associated matrix is non-singular 

(2) The associated matrix is singular 

(3) The Rank of co-efficient matrix is less 

than number of unknowns 

(4) The Rank of co-efficient matrix is greater 

than number of unknowns  

19. If  f(x) = sin (2𝜋x),  g(x) = cos (2𝜋x)  and  

< f, g > = ∫ 𝑓(𝑥). 𝑔(𝑥)𝑑𝑥ଵ
଴  

(1) f is not orthogonal to g  

(2) f  = g  

(3) f is orthogonal to g 

(4) None of these 

20. A Topological space is said to be seperable if it 

contains  

(1) Uncountable dense subsets 

(2) Dense subsets  

(3) Countable subsets 

(4) Countable dense subsets 
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21. Two subsets A and B of topological space X are 

mutually separated if   

(1) 𝐴 ∩ 𝐵 = Φ and  A ∩ 𝐵 =  Φ 

(2) 𝐴 ∩ 𝐵 = Φ or  A ∩ 𝐵 =  Φ 

(3) Only 𝐴 ∩ 𝐵 = Φ 

(4) Only A ∩ 𝐵= Φ 

22. For a toplogical space X, the following 

statements are given below : 
a. X is regular. 
b. For any x𝜖X and any open set G containing 

x there exist an open set H containing x such 
that 𝐻 ⊂ G. 

c. The family of all closed neighbourhoods of 
any point of X forms a local base at that 
point. 

Which of the following is correct?  

(1) (a) ⇒ (b) but (b) ⇒ (c) 

(2) (a) ⇒ (b) but (b) ⇒ (c) 

(3) (a), (b), (c) are independent statements 

(4) (a), (b), (c) are equivalent 

23. Let B and B′ be two Banach spaces if T is a 

continuous linear transformation of  B onto 

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 

24. In a Hilbert space H which of the following is 

not true ? 

(1)  (𝛼𝑥 − 𝛽𝑦, z) = 𝛼 (x, z) – 𝛽(𝑦, 𝑧) 

(2) (x, 𝛽𝑦 +  𝛾𝑧) = 𝛽(𝑥, 𝑦) + 𝛾(x, z) 

(3) (x, 𝛽𝑦 - 𝛾𝑧) = 𝛽(x, y) - 𝛾(x,z) 

(4) (x, 0) ≠ 0 ∀ x 𝜖 H 

 

25. The solution of the differential equation  

(2xy + x2y + y3/3) dx + (x2 + y2) dy = 0 

(1) 𝑒௫(𝑥ଶ + ௬య

ଷ ) = c 

(2) 𝑒ି௫(𝑥ଶ𝑦 + ௬య

ଷ ) = c 

(3) 𝑒௫(𝑥ଶ𝑦 + ௬య

ଷ ) = 𝑒௫c 

(4) (𝑥ଶ𝑦 − ௬య

ଷ ) = 𝑒ି௫c 

 

26. 𝑥ଶ ௗమ௬
ௗ௫మ −  4𝑥 

ௗ௬
ௗ௫ + 6y = 𝑥ହ having the solution 

(1) (𝐶ଵ𝑥ଶ + 𝐶ଶ𝑥ଷ) 

(2) (𝐶ଵ + 𝐶ଶ𝑥)𝑥ଶ 

(3)  𝐶ଵ𝑥ଶ + 𝐶ଶ𝑥ଷ + ଵ
଺ 𝑥ହ 

(4) 𝐶ଵ𝑥ଶ − 𝐶ଶ𝑥ଷ − ଵ
଺ 𝑥ହ 
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27. The solution of the differential equation 

(5 + 2x)2 
ௗమ௬
ௗ௫మ - 6(5 + 2x) ௗ௬

ௗ௫ + 8y = 0 

(1) C1 (5 + 2x)ଶା√ଶ + C2 (5 + 2x)ଶି√ଶ 

(2) C1 (2 + √2 x)ହ + C2 (2 − √2x)ହ 

(3) C1(5 + 2x) + C2 (2 + √2 x) 

(4) C1(5 + 2x) + C2 (2 − √2 x) 

28. The solution of the differential equation 

 ቀௗ௬
ௗ௫ − 𝑥𝑦ቁ ቀௗ௬

ௗ௫ − 𝑥ଶቁ ቀௗ௬
ௗ௫ − 𝑦ଶቁ = 0 is 

(1) (2 log(𝑦) − 𝑥ଶ − 𝑐)(3𝑦 − 𝑥ଷ − 𝑐) 
ቀଵ

௬ + 𝑥 − 𝑐ቁ = 0 

(2) (2 log(𝑦) + 𝑥ଶ − 𝑐)(3𝑦 − 𝑥ଷ − 𝑐) 
ቀଵ

௬ + 𝑥 − 𝑐ቁ = 0 

(3) (2 log(𝑦) + 𝑥ଶ − 𝑐)(3𝑦 + 𝑥ଷ − 𝑐) 
ቀଵ

௬ + 𝑥 − 𝑐ቁ = 0 

(4) (2 log(𝑦) + 𝑥ଶ − 𝑐)(3𝑦 + 𝑥ଷ − 𝑐) 
ቀଵ

௬ − 𝑥 + 𝑐ቁ = 0 

29. Find the solution of  x2y2 + xy1 - y = x2ex    x > 0 

(1) C1x + C2(1/x) + ex(1-1/x) 

(2) C1x + C2(1/x) + e-x(1-1/x) 

(3) C1x + C2x2 + e-x(1+1/x) 

(4) C1x + C2x2 + log(x) (1+1/x) 

30. Solution of  partial differential equation  

y2zp = x2(zq + y) is 

(1) Φ(x3+y3, x2- y2) = 0 

(2) Φ(x3- y3, x2+y2) = 0 

(3) Φ(x3+y3, y2+z2) = 0 

(4) Φ(x3+y3, y2- z2) = 0 

31. ቚ௭ିଵ
௭ାଵ = 2ቚ represents a circle then its radius and 

centre is  

(1) ቀଵ଴
ଷ , 0ቁ , ସ

ଷ  

(2) ቀ− ଵ଴
ଷ , 0ቁ , ଷ

ସ 

(3) ቀିହ
ଷ , 0ቁ , ସ

ଷ 

(4) ቀହ
ଷ , 0ቁ , ଷ

ସ 

32. The function 𝑓(𝑧) = 𝑒௭̅ 

(1) Analytical everywhere  

(2) Not Analytic anywhere 

(3) It is analytic at some points of its domain 

(4) None of these 

33. The solution of differential equation 
ௗ௬
ௗ௫ = 𝑥ଶ + 𝑦  by Euler’s modified method at  

y = 0.94 when x = 0 for x = 0.1 

(1) 1.0395 

(2) 1.040 

(3) 1.0614 

(4) 1.0525 

34. If f and g are bounded measurable functions 

defined on a set E of finite measure and  

A ≤ f(x) ≤ B then 

(1) A µ(E)  ≤ ∫ 𝑓(𝑥)𝑑𝑥 < 𝐵µ(E) 
ா  

(2) A µ(E) > ∫ 𝑓(𝑥)𝑑𝑥 > 𝐵µ(E) 
ா  

(3) A µ(E)  ≤ ∫ 𝑓(𝑥)𝑑𝑥 ≤ 𝐵µ(E) 
ா  

(4) None of these 
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35. A real valued function Q 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 

 

36. Let f and g be two non-negative measurable 

functions if f is integrable over E and f(x) < g(x) 

on E then 

(1) g is integrable & ∫ 𝑓 − 𝑔 = ∫ 𝑓 − ∫ 𝑔 
ா

 
ா

 
ா  

(2) g is integrable & ∫ 𝑓 − 𝑔 < ∫ 𝑓 − ∫ 𝑔 
ா

 
ா

 
ா  

(3) g is integrable & ∫ 𝑓 − 𝑔 > ∫ 𝑓 − ∫ 𝑔 
ா

 
ா

 
ா  

(4) None of these 

 

37. The value of the product  

ቀ1 + ଵ
ଵ! + ଵ

ଶ! + ଵ
ଷ! + ⋯ ቁ ቀ1 − ଵ

ଵ! + ଵ
ଶ! − ଵ

ଷ! + ⋯ ቁ is 

(1) 1 

(2) e2  

(3) 0 

(4) loge 2 

 

38. Which of the following subsets of R2 is convex? 

(1) {(x,y) : |x|  5,|y|  10} 

(2) {(x,y) : x2+y2  = 1} 

(3) {(x,y) : y  x2} 

(4) {(x,y) : y  x2} 

39. Let X be a connected subset of real numbers. If 

every element of X is irrational, then the 

cardinality of X is 

(1) infinite  

(2) countably infinite  

(3) 2 

(4) 1 

40. Which of the following continuous functions 

𝑓: (0, ∞) → 𝑅  can be extended to a continuous 

function on [0, ∞)? 

(1) 𝑓(𝑥) = 𝑠𝑖𝑛 ቀଵ
௫ቁ 

(2) 𝑓(𝑥) = ଵି௖௢௦ ௫
௫మ  

(3) 𝑓(𝑥) = 𝑐𝑜𝑠 ቀଵ
௫ቁ 

(4) 𝑓(𝑥) = ଵ
௫ 

41. If R is a commutative ring, with unit element 

then 

(1) Every maximal ideal is prime ideal  

(2) Every prime ideal is maximal ideal  

(3) Every ideal is prime ideal  

(4) Every ideal is maximal ideal. 

42. If K is an extension of field F and  𝑎 𝜖 𝐾 is 

algebraic over F if 

(1) F(a) is an extension of F 

(2) F(a) is a subfield of F 

(3) F(a) is a finite extension of F 

(4) F(a) is an infinite extension of F 
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43. The product of disjoint cycles of 𝛼 𝜖 𝑆ଽ,where  

𝛼 = ቀ1 2 3 4 5 6 7 8 9
2 6 3 5 7 1 4 9 8ቁ  are 

(1) (l 2 6) (3) (4 5 7) (8 9) 

(2) (l 2 6) (3) (4 5 8) (7 9) 

(3) (l 2 6) (3) (4 7 5) (8 9) 

(4) None of these 

44. The set M of square matrices (of same order), 

with respect to matrix multiplication is 

(1) Group  

(2) Semi group  

(3) Monoid  

(4) Quasi group  

45. Let 𝑀 = ൮
1 1 0

−1 1 2
2 2 0

−1 0 1

൲, then the Rank of M is 

equal to, 

(1) 3 

(2) 4 

(3) 2 

(4) 1 

46. Let T : V → W be a map from the vector space 

V to the vector space W over the same field F. 

Then,  T ∈ L(V, M) iff, 

(1) T(x,y) = T(x) + T(y), ∀ 𝑥, 𝑦 ∈ 𝑉 𝑎𝑛𝑑  
𝛼 ∈ 𝐹  

(2) 𝑇(𝛼𝑥) = 𝛼𝑇(𝑥), ∀ 𝑥, 𝑦 ∈ 𝑉 𝑎𝑛𝑑 𝛼 ∈ 𝐹  

(3) T(0) = 0  

(4) None of these 

47. Let T be a linear operator on ℝଶdefined by, 

T(x1,x2) = (x1,0). Let 𝛽 be the standard ordered 

basis for ℝଶ and 𝛽′ = {𝛼ଵ = (1,1), 𝛼ଶ = (2,1)} 

be an ordered basis for ℝଶ. Find a matrix P such 

that, [𝑇]ఉ′ = 𝑃ିଵ[𝑇]ఉ𝑃. 

(1) ቀ1 2
1 1ቁ 

(2) ቀ1 1
2 1ቁ 

(3) ቀ−1 2
1 −1ቁ 

(4) ቀ−1 −2
1 2 ቁ 

48.  Let A be an m  n real matrix and 𝑏 ∈ 𝑅௠b 

with 𝑏 ≠ 0. 

(1) The set of all real solutions of Ax = b is a 
vector space  

(2) If 𝑢 𝑎𝑛𝑑 𝑣  are two solutions of Ax = b, 
then 𝜆𝑢 + (1 − 𝜆)𝑣  is also a solution of 
Ax = b for any 𝜆 ∈ ℝ.  

(3) For any two solutions u and v of Ax = b, 
the linear combination 𝜆𝑢 + (1 − 𝜆)𝑣  is 
also a solution of Ax = b only when  
0 ≤ 𝜆 ≤ 1 

(4) If rank of A is n, then Ax = b has at most 
one solution. 

49. Let A = ቀ1 1
1 0ቁ  and let 𝛼௡ 𝑎𝑛𝑑 𝛽௡ denote the 

two eigen values of An such that |𝛼௡| ≥ |𝛽௡|. 
Then, 

(1) 𝛼௡ → ∞ 𝑎𝑠 𝑛 → ∞ 

(2) 𝛽௡ → 0 𝑎𝑠 𝑛 → ∞ 

(3) 𝛽௡ is positive if n is even  

(4) 𝛽௡ is negative if n is odd 
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50. If ƒ : X → Y be a bijective continuous function. 

If X is compact and Y is Hausdorff. Then 

mapping ƒ is 

(1) Isomorphism  

(2) Closed  

(3) Compact  

(4) Homeomorphism 

51. Which among the spaces with the given norm is 

Banach? 

(1) 𝐶[0,1] 𝑤𝑖𝑡ℎ ∥. ∥ଵ 

(2) 𝐶ଵ[0,1] 𝑤𝑖𝑡ℎ ∥. ∥∞ 

(3) 𝑄 𝑤𝑖𝑡ℎ 𝑢𝑠𝑢𝑎𝑙 𝑛𝑜𝑟𝑚 |. | 

(4) 𝐼௣[𝐼𝑁] 𝑤𝑖𝑡ℎ ∥. ∥∞ 

52. Let V be an infinite dimensional Banach space 

and let T : V → V be a compact operator. Then, 

(1) 𝜎(𝑇) = 𝜙 

(2) Non-zero elements of the spectrum are all 
isolated.  

(3) 0 ∉ 𝜎(𝑇) 

(4) Every element of the spectrum is an eigen 
value of T with fininte geometric 
multiplicity 

53. Which among the following spaces are not 

seperable? 

(1) 𝑙∞ 

(2) 𝑙ଵ 

(3) 𝐶[0,1] 

(4) 𝑅 

54. Let C0 denote the space of all real sequences 

which converges to zero, equipped with norm  

∥. ∥∞. Then its dual 𝐶଴
∗ is 

(1) C0  

(2) C00  

(3) 𝑙ଵ 

(4) 𝑙∞ 

55. Let T: C[0,l] → C[0,l] be defined by y = Tx 

where  𝑦(𝑡) = ∫ 𝑥(𝑢)𝑑𝑢௧
଴ . Then T-1 is 

(1) Linear 

(2) Bounded 

(3) Not linear 

(4) Unbounded 

56. The solution of the differential equation 
ௗమ௬
ௗ௫మ −

3 ௗ௬
ௗ௫ + 2𝑦 = 𝑒ଷ௫  is given by 

(1) 𝑦 = 𝑐ଵ𝑒௫ + 𝑐ଵ𝑒ଶ௫ + ௘యೣ

ଶ  

(2) 𝑦 = 𝑐ଵ𝑒ି௫ + 𝑐ଶ𝑒ିଶ௫ + ௘యೣ

ଶ  

(3) 𝑦 = 𝑐ଵ𝑒ି௫ + 𝑐ଶ𝑒ଶ௫ + ௘యೣ

ଶ  

(4) 𝑦 = 𝑐ଵ𝑒ି௫ + 𝑐ଶ𝑒ଶ௫ + ௘షయೣ

ଶ  

57. The solution of (2x3y2 + x4)dx + (x4y + y4)dy = 0 

is 

(1) x4y2 + 2(x5 + y5) = k  

(2) 5x4yz + (x5 + y5) = k  

(3) x4y2 + 5(x5 + y5) = k  

(4) None of the above 
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58. For the Sturm- Liouville problem y" + λY = 0, 
y(0) = 0, y(l) = 0, the eigen functions are 

(1) 𝑦௡(𝑥) = 𝑠𝑖𝑛 ௡௡௫
௟ , 𝑛 = 0,1,2, … …. 

(2) 𝑦௡(𝑥) = 𝑠𝑖𝑛 ௡௡௫
ଶ௟ , 𝑛 = 0,1,2, … …. 

(3) 𝑦௡(𝑥) = 𝑐𝑜𝑠 ௡௡௫
௟ , 𝑛 = 0,1,2, … …. 

(4) None of the above 

59. The differential equation  ௗ௬
ௗ௫ = 60(𝑦ଶ)

భ
ఱ; 

𝑥 > 0; 𝑦(0) = 0 has 

(1) No solution  

(2) An unique solution  

(3) Infinitely many solutions  

(4) Two solutions 

60. The differential equation  

(𝑦ଶ𝑒௫௬మ + 6𝑥)𝑑𝑥 + (2𝑥𝑦𝑒௫௬మ − 4𝑦) = 0 is 

(1) Linear, homogeneous and exact  

(2) Non-linear, homogeneous and exact  

(3) Non-linear, non-homogeneous and exact  

(4) Non-linear, non-homogeneous and inexact 

61. The solution of  
డమ௭
డ௬మ − డమ௭

డ௫ డ௬ = 𝑐𝑜𝑠 𝑥 𝑐𝑜𝑠 2𝑦 is 

(1) 𝑍 = 𝑓(𝑥) + 𝑔(𝑥 + 𝑦) + ଵ
ଶ cos(𝑥 + 2𝑦) +

ଵ
଺ cos (𝑥 − 2𝑦) 

(2) 𝑍 = 𝑓(𝑦) + 𝑔(𝑥 + 𝑦) + ଵ
ଶ cos(𝑥 + 2𝑦) −

ଵ
଺ cos (𝑥 − 2𝑦) 

(3) 𝑍 = 𝑓(𝑥) + 𝑔(𝑥 − 𝑦) + ଵ
ଶ cos(𝑥 + 2𝑦) +

ଵ
଺ cos(𝑥 − 2𝑦) 

(4) 𝑍 = 𝑓(𝑦) + 𝑔(𝑥 − 𝑦) + ଵ
ଶ cos(𝑥 + 2𝑦) +

ଵ
଺ cos (𝑥 − 2𝑦) 

62. The solution of 𝑥(𝑦ଶ − 𝑧ଶ)𝑝 + 𝑦(𝑧ଶ − 𝑥ଶ)𝑞 −
𝑧(𝑥ଶ − 𝑦ଶ) = 0 where 𝑝 = డ௭

డ௫ ,  𝑞 = డ௭
డ௬ by 

Lagrange’s method is 

(1) 𝜑(𝑥𝑦𝑧, 𝑥ଶ + 𝑦ଶ + 𝑧ଶ) = 0 

(2) 𝑥𝑦𝑧 = 𝑓(𝑥ଶ + 𝑦ଶ + 𝑧ଶ) 

(3) 𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 𝑔(𝑥𝑦𝑧) 

(4) All of the above 

63. The solution of the heat equation 
డ௨
డ௧ = డమ௨

డ௧మ with 

boundary conditions u(x,0) = 3sin nπx, u(o,t) = 
u(1,t) = 0, where 0 < x < 1, t > 0 is 

(1) 𝑢(𝑥, 𝑡) = 3 ∑ 𝑒ି௡మగమ௧𝑠𝑖𝑛 𝑛𝜋𝑥∞
௡ୀଵ  

(2) 𝑢(𝑥, 𝑡) = 3 ∑ 𝑒௡మగమ௧𝑠𝑖𝑛 𝑛𝜋𝑥∞
௡ୀଵ  

(3) 𝑢(𝑥, 𝑡) = 3 ∑ 𝑒ି௡గ௧𝑠𝑖𝑛 𝑛𝜋𝑥∞
௡ୀଵ  

(4) 𝑢(𝑥, 𝑡) = 3 ∑ 𝑒ି௡௧𝑠𝑖𝑛 𝑛𝜋𝑥∞
௡ୀଵ  

64. The Charpit’s equations for the PDE 
up2+q2+x+y = 0, p = 

డ௨
డ௫ , 𝑞 = డ௨

డ௬ is given by 

(1) 
ௗ௫

ିଵି௣య = ௗ௬
ିଵି௤௣మ = ௗ௨

ଶ௣మ௨ାଶ௤మ = ௗ௣
ଶ௣௨ = ௗ௤

ଶ௤ 

(2) 
ௗ௫

ଶ௣௨ = ௗ௬
ଶ௤ = ௗ௨

ଶ௣మ௨ାଶ௤మ = ௗ௣
ିଵି௣య = ௗ௤

ିଵି௤௣మ 

(3) 
ௗ௫

௣మ௨ = ௗ௬
௤మ = ௗ௨

଴ = ௗ௣
௫ = ௗ௤

௬  

(4) 
ௗ௫
ଶ௤ = ௗ௬

ଶ௣௨ = ௗ௨
௫ା௬ = ௗ௣

௣య = ௗ௤
௤௣మ 

65. The partial differential equation 

 𝑥ଶ డమ௨
డ௫మ + (1 − 𝑦ଶ) డమ௨

డ௬మ = 0 is elliptic in nature 

if 

(1) −∞ < 𝑥 < ∞,  𝑦 > 1 

(2) −∞ < 𝑥 < ∞,   𝑦 ≤ 1 

(3) −∞ < 𝑥 < ∞,   − 1 < 𝑦 < 1 

(4) 𝑥 ∈ (−∞, ∞),  𝑦 ∈ [−1,  1] 
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66. If z = x + iy and w = 1 − ௜௭
௭ି௜,  then  |w| = 1 

implies that, in the complex plane 

(1) z lies on the imaginary axis  

(2) z lies on the real axis  

(3) z lies on the unit circle  

(4) None of these. 

67. The bilinear transformation which maps the 

points 1, i, -1 into 0,1,∞ is, 

(1) w(z - l) = i(z +1) 

(2) w(z + l) = i(-z -1) 

(3) w(-z + l) = i(z -1) 

(4) None of these 

68. The solution of  ∮௖
ଶ௭ାଵ

௭మାଷ௜௭ 𝑑𝑧 where c : |z+3i| = 2 

is,  

(1) ቀ− ଶ
ଷ + 4𝑖ቁ π  

(2) ቀ− ଶ
ଷ − 4𝑖ቁ π 

(3) ቀଶ
ଷ + 4𝑖ቁ π 

(4) None of these 

69. The residues of the function 𝑓(𝑧) = ௭మ

(௭ିଵ)మ(௭ାଶ) 

for c : |z| = 3.5  are 

(1) 
ସ
ଽ , ଻

ଽ 

(2) 
ସ
଻ , ହ

ଽ 

(3) 
ସ
ଽ , ହ

ଽ 

(4) None of these 

70. If  𝑤 = 𝜙 + 1𝜓 represents the complex 

potential for an electric field and  
𝜓 = 𝑥ଶ − 𝑦ଶ + ௫

௫మା௬మ, then the function 𝜙 is 

(1) −2𝑥𝑦 − ௫
௫మା௬మ + 𝑐 

(2) −2𝑥𝑦 − ௬
௫మା௬మ + 𝑐 

(3) −2𝑥𝑦 + ௬
௫మା௬మ + 𝑐 

(4) None of these 

71. The solution of  ∫ ௗఏ
ଵିଶ௥௖௢௦ ఏା௥మ

గ
଴   using contour 

integration is  

(1) 
ଶగ

ଵି௥మ 

(2) 
గ

ଵି௥మ 

(3) 
ଶగ

௥మିଵ 

(4) None of these 

72. If 𝑦 = 𝑎2௫ + 𝑏𝑥2௫ and ℎ = 1, then  
(Δଶ − 2Δ + 1)y  equals, 
(1) 0  
(2) 1  
(3) 2  
(4) None of these 

73. Let  𝑓: ℝ → ℝ  be a smooth function with  

non-vanishing derivative. The Newtons’s 
methods for finding a root of 𝑓(𝑥) = 0 is same 

as, 

(1) Fixed point iteration for the map  
𝑔(𝑥) = 𝑥 − ௙(௫)

௙′(௫)  

(2) Forward Euler method with unit step 

length for the differential equation 
ௗ௬
ௗ௫ +

௙(௬)
௙′(௬) = 0 

(3) Fixed point iteration for 𝑔(𝑥) = 𝑥 + 𝑓(𝑥)  
(4) Fixed point iteration for 𝑔(𝑥) = 𝑥 − 𝑓(𝑥) 
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74. Let p be the unique polynomial of suitable 

degree such that p(1) = 2, p′(1) = 3, p(2) = 6,  

p′ (2) = 7 and p′′ (2) = 8 the the p(0) is, 

(1) -8  

(2) 0  

(3) 16 

(4) None of these 

 

 

75. The quadrature formulae   

∫ 𝑓(𝑥)𝑑𝑥 =  ଵ
ଽ

 ቈ5𝑓 ቆ−ටଷ
ହ
ቇ + 8𝑓(0) + 5𝑓 ቆටଷ

ହ
ቇ቉ ଵ

ିଵ  

is exact for polynomials of degree less than or 
equal to, 

(1) 3 

(2) 4 

(3) 5 

(4) 6 

 

 

76. The pressure P of wind corresponding to 

velocity V is given by following data,  

 
V 10 20 30 40 

P 1.1 2.0 4.4 7.9 

 

Value of P when V = 25 is, 

(1) 3  

(2) 3.0375  

(3) 3.3075  

(4) 3.5 

77. Following is the Littlewoods's Three Principles,  

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

II. Every measurable set is nearly 
continuous.  

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

Which of the above given statements is/are 
correct? 

(1) Only I 

(2) Only II  

(3) I and III only  

(4) None of these 

 

78. A non-negative measurable function 𝑓 is 

integrable over the measurable set E if, 

(1) ∫ா  𝑓 = ∞ 

(2) ∫ா  𝑓 > ∞ 

(3) ∫ா  𝑓 < ∞ 

(4) None of these 

 

79. Let  Ω = {a, b, c, d}. Consider the classes   

F1 = {Ω, 𝜙, {a} } and  

F2 ={ Ω, 𝜙, {a}, {b, c, d}} .  

Which one of the following statements is true? 

(1) Both F1 and F2 are not σ–algebra. 

(2) F1 σ–algebra, but F2 is not σ–algebra. 

(3) Both F1 and F2 are σ–algebra. 

(4) None of these 
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80. lim
௡→∞

ଵ
௡ ቀ1 + ଵ

ଶ + ଵ
ଷ + ⋯ + ଵ

௡ቁ
௡

 is equal to 

(1) 1 

(2) 0 

(3) e 

(4) -1 

81. The series is  ∑ ୬!ଶ౤

୬౤  

(1) Convergent 

(2) Divergent 

(3) Conditional convergent 

(4) None of the these 

82. If f(x) = ൜𝑘𝑥ଶ 𝑓𝑜𝑟 𝑥 ≤ 2
3  𝑓𝑜𝑟 𝑥 > 2   is continuous at x = 2.  

Then value of k is 

(1) − ଷ
ସ 

(2) 
ଷ
ଶ 

(3) 
ସ
ଷ 

(4) 
ଷ
ସ 

83. If  ∫ 𝑓(𝑥) 
∞

௔ dx converges and Φ(𝑥) is bounded 

and monotonic for x > a, then 

 ∫ 𝑓(𝑥) Φ(𝑥) 
∞

௔ dx is convergent. This test is 

called  

(1) Cauchy’s test  

(2) Dirichlets test 

(3) Leibnitz’s test 

(4) Abel’s test 

84. “Every finite group G is isomorphic to a 
permutation group.” This statement is 

(1) Cayley’s theorem 

(2) Lagrange’s theorem 

(3) Liouville’s theorem 

(4) None of these 

85. If H and K are two sub-groups of G of orders 6 

and 8 then order of HK is 16 if 

(1) 𝑂(𝐻 ∩ 𝐾) = 4 

(2) 𝑂(𝐻 ∩ 𝐾) = 3 

(3) 𝑂(𝐻 ∩ 𝐾) = 5 

(4) None of these 

86. If in a ring with unity (xy)2 = x2y2 ∀ x, y ∈ R 

then 

(1) R is a commutative ring 

(2) R is field 

(3) R is an integral domain  

(4) None of the above 

87. Given matrix [A] = ൥
4 2 1
6 3 4
2 1 0

   
3
7
1

൩ then the rank 

of the matrix is 

(1) 4 

(2) 3 

(3) 2 

(4) 1 
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88. The eigen values of the matrix

 ൥
−1 3 5
−3 −1 6
0 0 3

   ൩  are 

(1) 3, 3+5i, 6 - i 

(2) -6+5i, 3+i, 3 - i 

(3) 3+i, 3 - i, 5+i 

(4) 3, -1+3i, -1 - 3i  

89. Consider the vector space V over the field of 

real numbers spanned by the set 

S =

{(0,1,0,0)(1,1,0,0)(1,0,1,0)(0,0,1,0) (1,1,1,0)(1,0,0,0)} 

What is the dimension of V?  

(1) 3 

(2) 2 

(3) 1 

(4) 4 

90. It is given that X1, X2, .... Xn are N non-zero 

orthogonal vectors. The dimension of the vector 

space spanned by 2N vectors X1, X2, .... Xn,

  -X1, -X2, .... -Xn is 

(1) 2N 

(2) N + 1 

(3) N 

(4) Dependent on the choice 

91. Let T be a linear transformation from a  

3-dimensional vector space V into  

2-dimensional vector space W then T 

(1) Can be both injective and surjective  

(2) Can be neither injective nor surjective  

(3) Can be surjective but cannot be injective 

(4) Can be injective but cannot be surjective 

92. Let A = (XZ) where X = { Φ , X} then  

(1) A is not compact  

(2) A is disconnected 

(3) A is connected but not compact 

(4) A is compact and connected both 

93. If  X = {a,b,c} and τ = { Φ , X, {ac},{b}}  

then toplogical space (Xτ) is  

(1) Not a connected space 

(2) Connected space 

(3) Not compact space 

(4) Not a Hausdroff space 
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94. A toplogical 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 

95. A topological space X is has a countable basis at 

each of its points is said to satisfy 

(1) If every countable open covering of X 

contains a infinite subcollection covering 

X 

(2) If every countable open covering of X 

contains a finite subcollection X 

(3) If every countable open covering of X 

contains no subcollection covering X 

(4) None of the above 

96. A normed linear space which is complete with 

respect to its norm is called 

(1) Factor Space 

(2) Bunch space 

(3) Hilbert Space 

(4) None of the above 

97. What is the order and degree of differential 

equation  
ௗమ௬
ௗ௫మ + ට1 + ቀௗ௬

ௗ௫ቁ
ଷ
= 0 ? 

(1) First order, second degree 

(2) First order, first degree 

(3) Second degree, first order 

(4) Second order, first degree 

98. ௗమ௬
ௗ௫మ + ௗ௬

ௗ௫ − 2𝑦 = 0, has the solution 

(1) y = 𝑐ଵeିଶ + 𝑐ଶe୶ 

(2) y = ceିଶ  

(3) y = 𝑐ଵeିଶ  + 𝑐ଶeି୶ + 𝑐ଷ 

(4) None of the above 

99. The differential equation (D2+3D+2) y = e2x 

have particular integral 

(1) 
ୣమ౮ 
ଵ଴  

(2) 
ୣమ౮ 
ଵସ  

(3) 
ୣమ౮ 
ଵଶ  

(4) 
ୣమ౮ 

଼  

100. డమ௭
డ௫మ −  

డమ௭
డ௬మ + డ௭

డ௫ − 
డ௭
డ௬ = 0 has the solution 

(1) Z = f1(y - x) + 𝑒ି௫f2(y - x) 

(2) Z = f1(y + x) +  f2(y - x) 

(3) Z = 𝑒ି௫f(y - x) 

(4) Z = f1(y + x) + 𝑒ି௫f2(y - x) 
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SPACE FOR ROUGH WORK 

 


