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  2 Mathematics 

1. Leg G (x, ξ) = 



 
x(ξ – 1) when x ≤ ξ
ξ(x – 1) when ξ ≤ x

. If f is a continuous function of x in [0, 1] and               

g(x) = ⌡
⌠

0

1

 
.
. f(ξ)G(x, ξ)dξ, then 

 G (x, ξ) = 



 
x(ξ – 1) when x ≤ ξ
ξ(x – 1) when ξ ≤ x

 DVgÀ°, [0,1] £À°ègÀÄªÀ x £À ¤gÀAvÀgÀ ¥sÀ®£ÀªÀÅ f DVzÀÄÝ 

ªÀÄvÀÄÛ g(x) = ⌡
⌠

0

1

 
.
. f(ξ)G(x, ξ)dξ DUÀ 

  (A) g(x) = f(x) (B) g′(x) = f(x) 

  (C) g″(x) = f(x) (D) g″′(x) = f(x) 

 

2. For the sequence 1, – 
1
2
, 

1
3

, – 
1
4
, 

1
5
, – 

1
6
, ......... the limit superior and limit inferior are 

respectively 

 1, – 
1
2

, 
1
3

, – 
1
4
, 
1
5

, – 
1
6

, ......... ±ÉæÃrüUÉ, ¥Àj«Äw ±ÉæÃµÀ× ªÀÄvÀÄÛ ¥ÀgÀ«Äw PÀ¤µÀ× EªÀÅUÀ¼ÁVªÉ 

 

  (A) – 
1
2
 , 1 (B) 0, 0 

  (C) 1, – 
1
2

  (D) 1, 0 

 

3. Let {an}∞

n  be a sequence of real numbers, then which of the following is true ? 

 {an}∞

n  JA§ÄzÀÄ ªÁ¸ÀÛªÀ ¸ÀASÉåUÀ¼À ±ÉæÃrüAiÀÄ°è, PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉAiÀÄÄ ¸ÀjAiÀiÁVzÉ ? 

  (A) inf{an}∞

n = m ≤ lim inf ≤ lim sup ≤ sup {an}∞

n = m 

  (B) sup{an}∞

n = m ≤ lim inf ≤ lim sup ≤ inf {an}∞

n = m 

  (C) lim inf ≤ inf {an}∞

n = m ≤ sup {an}∞

n = m ≤ lim sup 

  (D) lim inf ≤ inf {an}∞

n = m ≤ lim sup ≤ sup{an}∞

n = m  
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Mathematics 3   

4. Consider the class of functions given by gn(x) = 



 
xnsin






1

x
 if x ≠ 0

0             if x = 0
 

 Then which of the following is correct ? 

  (A) g0(x) is continuous but not differentiable at x = 0. 

  (B) g1(x) is differentiable at x = 0. 

  (C) g2(x) is continuous but not differentiable at x = 0. 

  (D) g1(x) is continuous and g2(x) is differentiable at x = 0. 

 gn(x) = 



 
xnsin






1

x
 if x ≠ 0

0             if x = 0
 JA§ ¥sÀ®£À ªÀUÀð ¥ÀjUÀtÂ¹, PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉ            

¸ÀjAiÀiÁVzÉ ? 

  (A) x = 0 ÁµåÑ–Ó  g0(x) Å²µåÒ¼å²µå „Áµå²µð ƒÔå’åÑÜÈåÑ–ÉÜÝÑÓ  

  (B) x = 0 ÁµåÑ–Ó  g1(x) ƒÔå’åÑÜÈåÑ–ÉÜÝÁµð 

  (C) x = 0 ÁµåÑ–Ó  g2(x) Å²µåÒ¼å²µå „Áµå²µð ƒÔå’åÑÜÈåÑ–ÉÜÝÑÓ 

  (D) x = 0 ÁµåÑ–Ó  g1(x) Å²µåÒ¼å²µå ßæ˜µåë g2(x) ƒÔå’åÑÜÈåÑ–ÉÜÝÁµð  

 

5. Let fn(x) = 
(x2 + nx)

n
  and gn(x) = 

1

n(1 + x2)
 . Then  

  (A) fn(x) is uniformly convergent but gn(x) is not uniformly convergent. 

  (B) fn(x) is not uniformly convergent but gn(x) is uniformly convergent. 

  (C) both fn(x) and gn(x) are uniformly convergent. 

  (D) neither fn(x) nor gn(x) are uniformly convergent. 

 fn(x) = 
(x2 + nx)

n
  ªÀÄvÀÄÛ gn(x) = 

1

n(1 + x2)
  DVzÀÝgÉ, DUÀ 

  (A)  fn(x) PÀæªÀÄ§zÀÞ C©ü¸ÁjAiÀiÁVzÉ DzÀgÉ gn(x) PÀæªÀÄ§zÀÞ C©ü¸ÁjAiÀiÁVÑÓ   

  (B) fn(x) PÀæªÀÄ§zÀÞ C©ü¸ÁjAiÀiÁV®è DzÀgÉ gn(x) PÀæªÀÄ§zÀÞ C©ü¸ÁjAiÀiÁVzÉ 

  (C) fn(x) ªÀÄvÀÄÛ gn(x) JgÀqÀÆ PÀæªÀÄ§zÀÞ C©ü¸ÁjAiÀiÁVªÉ 

  (D) fn(x) E®èªÉÃ gn(x) JgÀqÀÆ PÀæªÀÄ§zÀÞ C©ü¸ÁjAiÀiÁV®è 
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  4 Mathematics 

6. Let f(x) = 




 
x cos 







π

2x
   x ≠ 0

0                 x = 0
 . Then 

  (A) f is continuous and is a bounded variation. 

  (B) f is not continuous and is a bounded variation. 

  (C) f is continuous and is not a bounded variation. 

  (D) f is not continuous at x = 0 and is not a bounded variation. 

 f(x) = 




 
x cos 







π

2x
   x ≠ 0

0                 x = 0
   DVzÁÝUÀ 

  (A) f  ¤gÀAvÀgÀ ªÀÄvÀÄÛ C©ü¸Áj ªÀiÁ¥ÁðmÁVgÀÄvÀÛzÉ 
  (B) f  ¤gÀAvÀgÀªÁV®è ªÀÄvÀÄÛ C©ü¸Áj ªÀiÁ¥ÁðmÁVgÀÄvÀÛzÉ 
  (C) f ¤gÀAvÀgÀ ªÀÄvÀÄÛ C©ü¸Áj ªÀiÁ¥ÁðmÁV®è 
  (D) x = 0 ÁµåÑ–Ó, f ¤gÀAvÀgÀªÁVgÀÄªÀÅ¢®è ªÀÄvÀÄÛ C©ü¸Áj ªÀiÁ¥ÁðmÁV®è 
 

7. Consider the following curves in R2, where a, b ∈ R.    

  A = {(x, y) ∈R2 : b2x2 + a2y2 = a2b2}  

  B = {(x, y) ∈R2 : x2 + y2 = a2}  

  C = {(x, y) ∈R2 : b2x2 – a2y2 = a2b2}  

  D = {(x, y) ∈R2 : ax = by2}.  
  (A) A, B are compact and C, D are not compact. 

  (B) A, B, C are compact and D is not compact. 
  (C) A, C are compact but B, D are not compact. 

  (D) B, D are compact but A, C are not compact 

  a, b ∈ R DVzÀÄÝ, R2 G¥ÀUÀtUÀ¼À£ÀÄß ¥ÀjUÀtÂ¹ »ÃUÉ C£ÀÄ¸Àj¸À=ÁVzÉ. 

  A = {(x, y) ∈R2 : b2x2 + a2y2 = a2b2}  

  B = {(x, y) ∈R2 : x2 + y2 = a2}  

  C = {(x, y) ∈R2 : b2x2 – a2y2 = a2b2}  

  D = {(x, y) ∈R2 : ax = by2}.  

  (A) A, B UÀ¼ÀÄ PÁA¥ÁåPïÖ ªÀÄvÀÄÛ C, D UÀ¼ÀÄ PÁA¥ÁåPïÖ DVgÀÄªÀÅ¢®è 
  (B) A, B, C UÀ¼ÀÄ PÁA¥ÁåPïÖ ªÀÄvÀÄÛ D PÁA¥ÁåPïÖ DVgÀÄªÀÅ¢®è   

  (C) A, C UÀ¼ÀÄ PÁA¥ÁåPïÖ „Áµå²µð B, D UÀ¼ÀÄ PÁA¥ÁåPïÖ DVgÀÄªÀÅ¢®è 
  (D) B, D UÀ¼ÀÄ PÁA¥ÁåPïÖ „Áµå²µð A, C UÀ¼ÀÄ PÁA¥ÁåPïÖ DVgÀÄªÀÅ¢®è 
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8. Given f : R2 → R by f(x, y) = 



 
xy    

x2 – y2

x2 + y2

0    otherwise

 (x, y) ≠ 0, 

 ’ðë°±²µåêÔå f : R2 → R by f(x, y) = 



 
xy    

x2 – y2

x2 + y2

0    otherwise

 (x, y) ≠ 0,   DzÀgÉ,  

  (A) 
∂f

∂x
 (0, y) = x  and / Ôåê¼åê¾  

∂f

∂y
  (x, 0) = y 

  (B) 
∂f

∂x
 (0, y) = y  and / Ôåê¼åê¾  

∂f

∂y
  (x, 0) = – x 

  (C) 
∂f

∂x
 (0, y) = – y  and / Ôåê¼åê¾  

∂f

∂y
  (x, 0) =  x 

  (D) 
∂f

∂x
 (0, y) = – y  and / Ôåê¼åê¾  

∂f

∂y
  (x, 0) = – x 

 

9. Let f(x) = xs for x > 0, f(0) = 0. Then the Lebesgue integral ⌡
⌠

0

1

 
.
. f(x) dx exists and has the 

value  

 f(0)=0 DVzÀÄÝ x > 0 UÉ f(x) = xs DVzÀÝgÉ, ⌡
⌠

0

1

 
.
.
 f(x) dx JA§ =É¨É¸ïUÀÆå C£ÀÄPÀ®£ÁAPÀ EzÀÄÝ, 

CzÀgÀ ¨É=ÉAiÀÄÄ  

  (A) 
1

s + 1
 if s > – 1 (B) 

1
s – 1

 if s > – 1 

  (C) 
1
s
 if s = – 1 (D) 

1
s + 1

 if s < – 1 
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  6 Mathematics 

10. Let A be uncountable and B be a countable subset of A. Then 

  (A) both A∪B and A – B are uncountable; but A∩B is countable. 

  (B) A∪B is uncountable; A – B and A∩B are countable. 

  (C) A∪B, A∩B are uncountable; A – B is countable. 

  (D) A∪B, A∩B, A – B all are uncountable. 

 A AiÀÄÄ JtÂ¸À=ÁUÀzÀ UÀtªÁVzÀÄÝ, B AiÀÄÄ CzÀgÀ°è JtÂ¸À§ºÀÄzÁzÀ G¥ÀUÀtªÁVzÀÝgÉ, 

  (A) A∪B ªÀÄvÀÄÛ A − B JgÀqÀÆ PÀÆqÀ JtÂ¸À=ÁUÀzÀÄÝ, DzÀgÉ A∩B UÀ¼À£ÀÄß 

JtÂ¸À§ºÀÄzÀÄ 

  (B) A∪B AiÀÄÄ JtÂ¸À=ÁUÀzÀÄ ; A − B ªÀÄvÀÄÛ A∩B UÀ¼À£ÀÄß JtÂ¸À§ºÀÄzÀÄ 

  (C) A∪B, A∩B UÀ¼À£ÀÄß JtÂ¸À=ÁUÀzÀÄ; A − B JtÂ¸À§ºÀÄzÀÄ 

  (D) A∪B, A∩B, A – B EªÉ®èªÀÅUÀ¼ÀÄ JtÂ¸À=ÁgÀzÁÝVªÉ. 

 

 

11. The function f(x) = |x + 1| – |x| is 

  (A) differentiable for all negative real 

  (B) differentiable nowhere 

  (C) differentiable only at x = 0 

  (D) differentiable except at x = –1, 0 

 f(x) = |x + 1| – |x| JA§ ¥sÀ®£ÀªÀÅ 

  (A) J=Áè IÄuÁvÀäPÀ ªÁ¸ÀÛªÀ ¸ÀASÉåUÀ½UÉ «PÀ®¤¸À§ºÀÄzÀÄ 

  (B) J°èAiÀÄÆ «PÀ®¤¸ÀÄªÀÅ¢®è 

  (C) x = 0 AiÀÄ°è ªÀiÁvÀæ «PÀ®¤¸ÀÄvÀÛzÉ. 

  (D) x = –1, 0 UÀ¼À£ÀÄß ©lÄÖ, G½zÀªÀÅUÀ¼À°è «PÀ®¤¸ÀÄvÀÛzÉ. 
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12. The value of ⌡
⌠

C

 
.
. 3x2y2dx + 2x3ydy in the clockwise direction around C, where C is the 

ellipse x2 + 4y2 = 4 is 

 C CAqÁPÀÈw²ìåêÑ–Ó, CzÀgÀ ¸ÀÄwÛ£À ¥ÀæzÀ“Ût ¢QÌ£À°ègÀÄªÀ ⌡
⌠

C

 
.
. 3x2y2dx + 2x3ydy ¨É=ÉAiÀÄÄ              

x2 + 4y2 = 4 ¥ÀjºÁgÀ 

  (A) 16 (B) – 16 

  (C) 0 (D) – 4 

 

13. Which of the following statement is true ? 

 (¸ÀgÁ¸Àj ªÀiË®å ¥ÀæªÉÄÃAiÀÄzÀ ¥ÀæPÁgÀ) F PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉ ¸ÀjAiÀiÁVzÉ ? 

  (A) 1 + x > ex > 1 + xex ∀ x > 0 

  (B) 1 + x = ex = 1 + xex ∀ x > 0 

  (C) 1 + x < ex < 1 + xex ∀ x > 0 

  (D) 1 – x < ex = 1 + xex ∀ x > 0 

 

14. Let S = {1, 2, 3, 4}. Then the number of permutations θ on S satisfying  

 θ(12)(34)θ–1 = (13)(24) is 

 UÀt S = {1, 2, 3, 4} DVzÀÄÝ, S ªÉÄÃ°£À θ PÀæªÀÄAiÉÆÃd£ÉUÀ¼ÀÄ θ(12)(34)θ–1 = (13)(24) ªÀ£ÀÄß 
¸ÀAvÀÈ¥ÀÛUÉÆ½¸ÀÄªÀ ¸ÀASÉå 

  (A) 2 (B) 4 

  (C) 6 (D) 8 

 

15. Let Zn be a group of integers modulo n under addition modulo n. Then the number of onto 

homomorphisms from Z20 → Z8 is  

 n ªÀiÁqÀÆå=ÉÆÃ ¸ÀAPÀ®£ÀzÀ°è Zn JA§ÄzÀÄ n ªÀiÁqÀÆå=ÉÆÃ ¥ÀÆuÁðAPÀUÀ¼À UÀÄA¥ÁVgÀ°, 
DUÀ  Z20 → Z8 ¤AzÀ D£ïlÆ ºÉÆÃªÉÆÃªÀiÁ¦üð¸ÀªÀiï£À ¸ÀASÉåAiÀÄÄ 

  (A) 0 (B) 1 

  (C) 2 (D) 3 
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16. Let G be a group with o(G) = 15. Identify the wrong statement : 

  (A) Either Sylow 3 – subgroup or Sylow 5 – subgroup is normal in G. 

  (B) both Sylow 3 – subgroup and Sylow 5 – subgroup are normal in G. 

  (C) G has no normal subgroup of order 15. 

  (D) G has a normal subgroup of order 15. 

 o(G)  =  15 EgÀÄªÀ ºÁUÉ G AiÀÄÄ MAzÀÄ UÀÄA¥ÁVgÀ°, DUÀ PÉ¼ÀV£À vÀ¥ÁàzÀ ºÉÃ½PÉAiÀÄ£ÀÄß 
UÀÄgÀÄw¹ 

  (A) G £À°è, ¸ÉÊ®Æ 3gÀ-G¥ÀUÀÄA¥ÀÄ E®èªÉÃ ¸ÉÊ®Æ 5gÀ-G¥ÀUÀÄA¥ÀÄ ¸ÁªÀiÁ£Àå 
G¥ÀUÀÄA¥ÁVgÀÄvÀÛzÉ. 

  (B) G £À°è, ¸ÉÊ®Æ 3gÀ-G¥ÀUÀÄA¥ÀÄ ªÀÄvÀÄÛ ¸ÉÊ®Æ 5gÀ-G¥ÀUÀÄA¥ÀÄ F JgÀqÀÄ PÀÆqÀ 
¸ÁªÀiÁ£Àå G¥ÀUÀÄA¥ÁVgÀÄvÀÛzÉ. 

  (C) G AiÀÄÄ 15gÀ PÀæªÀÄzÀ°è ¸ÁªÀiÁ£Àå G¥ÀUÀÄA¥ÁVgÀÄªÀÅ¢®è. 

  (D) G AiÀÄÄ 15gÀ PÀæªÀÄzÀ°è ¸ÁªÀiÁ£Àå G¥ÀUÀÄA¥ÁVgÀÄvÀÛzÉ. 

 

17. Let G be a group and ‘a’ be an element with o(a) = n and (m, n) = gcd(m, n). Then for any 

integer m, o(am) is 

 G MAzÀÄ UÀÄA¥ÀÄ DVgÀ° ªÀÄvÀÄÛ o(a) = n eÉÆvÉ ‘a’ MAzÀÄ CA±ÀªÁVgÀ° ºÁUÀÆ E°è       

(m, n) = gcd (m, n) EzÀÝgÉ, DUÀ AiÀiÁªÀÅzÉÃ m ¥ÀÆuÁðAPÀPÉÌ, o(am) £À ¥ÀjºÁgÀªÀÅ 

  (A) (m, n) (B) m/(m, n) 

  (C) n/(m, n) (D) mn 

 

18. Let Q be the field of rationals. Then the number of isomorphisms f : Q → Q is  

  (A) 0 (B) 1 

  (C) Finite integer > 1 (D) Infinite 

 s̈ÁUÀ®§Þ ¸ÀASÉåUÀ¼À PÉëÃvÀæªÀÅ Q DVgÀ°, DUÀ f : Q → Q £À ¸ÀªÀÄgÀÆ¥ÀPÀvÉ ¸ÀASÉå 

  (A) 0 (B) 1 

  (C) ¥Àj«ÄvÀ ¥ÀÆuÁðAPÀ > 1 (D) C¥Àj«ÄvÀ 
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19. Let I = {0, 3} be an ideal of Z6. Then pick up wrong statement. 

  (A) I is maximal and Z6/I is an integral domain. 

  (B) I is prime and Z6/I is a field. 

  (C) I is prime and Z6/I is an integral domain. 

  (D) I is not maximal and Z6/I is not a field. 

 I = {0, 3} JA§ÄzÀÄ Z6 £À LrAiÀÄ=ï DVgÀ°, DUÀ vÀ¥ÁàzÀ ºÉÃ½PÉAiÀÄ£ÀÄß ºÉ¸Àj¹ 

  (A) I ªÀiÁå“ÞªÀÄ=ï DVzÀÄÝ ªÀÄvÀÄÛ Z6/ I EAnUÀæ=ï qÉÆªÉÄÊ£ï DVgÀÄvÀÛzÉ 

  (B) I C« s̈Ádå ¸ÀASÉå ªÀÄvÀÄÛ Z6/ I ¦üÃ=ïØ DVgÀÄvÀÛzÉ 

  (C) I C« s̈Ádå ¸ÀASÉå ªÀÄvÀÄÛ Z6/ I EAnUÀæ=ï qÉÆªÉÄÊ£ï DVgÀÄvÀÛzÉ 

  (D) I ªÀiÁå“ÞªÀÄ=ï DV®è ªÀÄvÀÄÛ Z6/ I PÉëÃvÀæ DV®è 

 

20. Let f(x) be an irreducible polynomial over p, where p is a prime number and deg f(x) = n. 

Then the number of elements of the field p[x]/+f(x), is 

 f(x) JA§ÄzÀÄ p, ªÉÄÃ°£À ¸ÀAPÉëÃ¦¸À=ÁUÀzÀ §ºÀÄ¥ÀzÉÆÃQÛAiÀiÁVgÀ°, E°è p AiÀÄÄ 

C« s̈Ádå ¸ÀASÉå ªÀÄvÀÄÛ deg f(x) = n DVzÉ. DUÀ p[x]/+f(x), PÉëÃvÀæzÀ CA±ÀUÀ¼À ¸ÀASÉåAiÀÄÄ 

  (A) p (B) n 

  (C) pn (D) np 

 

21. The basis of R4 containing (1, 1, 0, 1), (1, –2, 0, 0), (1, 0, –1, 2) is 

 (1, 1, 0, 1), (1, –2, 0, 0), (1, 0, –1, 2) M¼ÀUÉÆAqÀ R4 £À ¨ÉÃ¹¸ï EzÁVzÉ. 

  (A) {(1, 1, 0, 1), (1, –2, 0, 0), (1, 0, –1, 2), (1, 0, 0, 0)} 

  (B) {(1, 1, 0, 1), (1, –2, 0, 0), (1, 0, –1, 2), (0, 1, 0, 0)} 

  (C) {(1, 1, 0, 1), (1, –2, 0, 0), (1, 0, –1, 2), (0, 0, 1, 0)} 

  (D) {(1, 1, 0, 1), (1, –2, 0, 0), (1, 0, –1, 2), (0, 0, 0, 1)} 
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22. Let V be n-dimensional  vector space over a field F. If f : V → F is a non-zero linear 
functional, then dim(Ker f) is 

 F PÉëÃvÀæzÀ ªÉÄÃ=É V JA§ÄzÀÄ n UÁvÀæzÀ ¸À¢±À CªÀPÁ±ÀªÁVgÀ°, f : V → F JA§ÄzÀÄ 
C±ÀÆ£Àå ¸ÀAUÀæºÀzÀ gÉÃTÃAiÀÄ ¥sÀ®£ÀªÁVzÀÝgÉ, DUÀ dim(Ker f) 

  (A) n (B) n – 1 

  (C) 1 (D) 0 

 

23. The Jordan normal form of A = 








2 3 4

0 2 5

0 0 2
 is given by 

 A = 








2 3 4

0 2 5

0 0 2
  £À eÉÆÃqÁð£ï£À ¸ÁªÀiÁ£Àå gÀÆ¥ÀªÀÅ »ÃVzÉ. 

  (A) 








2 0 0

0 2 0

0 0 2
  (B) 









2 0 0

0 2 1

0 0 2
  

  (C) 








2 1 0

0 2 1

0 0 2
  (D) 









2 1 1

0 2 1

0 0 2
  

 

24. Which of the following is not a subspace of the vector space of n × n matrices over a field      
F ? 

  (A) The set of all upper (lower) triangular matrices of order n. 

  (B) The set of all non-singular (singular) matrices of order n. 

  (C) The set of all symmetric (skew-symmetric) matrices of order n. 

  (D) The set of all diagonal matrices of order n. 

 F PÉ¼ÀV£ÀªÀÅUÀ¼À°è F PÉëÃvÀæzÀ ªÉÄÃ=É n × n ªÀiÁvÀÈPÉUÀ¼À ¸À¢±À CªÀPÁ±ÀzÀ G¥À CªÀPÁ±ÀªÀÅ 
AiÀiÁªÀÅzÁVgÀÄªÀÅ¢®è ? 

  (A) n PÀæªÀÄzÀ J=Áè ªÉÄÃ°£À (PÉ¼ÀV£À) wæ s̈ÀÄeÁPÀÈw ªÀiÁvÀÈPÉUÀ¼À UÀt 

  (B) n PÀæªÀÄzÀ J=Áè £Á£ï-¹AUÀÆå®gï (¹AUÀÆå®gï) ªÀiÁvÀÈPÉUÀ¼À UÀt 

  (C) n PÀæªÀÄzÀ J=Áè ¸ÀªÀÄ«Äw (¸ÀÆÌöå-¸ÀªÀÄ«Äw) ªÀiÁvÀÈPÉUÀ¼À UÀt 

  (D) n PÀæªÀÄzÀ J=Áè PÀtð ªÀiÁvÀÈPÉUÀ¼À UÀt  
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25. Let U =  














a b

c d
 : a + b = 0  and W = 















a b

c d
 : c + d = 0  be two subspaces of R2×2. 

Then dim (U + W) is equal to 

 R2×2 gÀ JgÀqÀÄ G¥ÀUÀtUÀ¼ÀÄ U =  














a b

c d
 : a + b = 0   ªÀÄvÀÄÛ W = 















a b

c d
 : c + d = 0    

DVgÀ°, DUÀ dim (U + W) EzÀPÉÌ ¸ÀªÀÄªÁVgÀÄªÀÅzÀÄ. 
  (A) 2 (B) 3 
  (C) 4 (D) 6 
 

 
26. Which of the following is not a Banach space ? 
  (A) The linear space C(X) consisting of all bounded continuous scalar valued 

functions defined on a topological space X with norm ||f|| = supf∈C(x){|f(x)| :            

x ∈ X}. 
  (B) The linear space C[0,1] consisting of real valued continuous functions on [0, 1] 

with the norm ||f|| = supf∈C′[0,1] {|f(t)|: t ∈ [0,1]}. 

  (C) The linear space C[0, 1] consisting of real valued continuous functions on [0, 1] 

with the norm ||f|| = ⌡
⌠

0

1

 
.
.
|f(t)|dt. 

  (D) The linear  C'[0, 1] consisting of real valued continuous differentiable functions 
on [0, 1] with the norm ||f|| = supf∈C′[0,1] {|f(t)| : t ∈ [0, 1]}. 

 F PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¨Á£ÁPï CªÀPÁ±ÀªÁVgÀÄªÀÅ¢®è ? 
  (A) ||f|| = supf∈C(x){|f(x)| : x ∈ X} £ÁªÀiïð eÉÆvÉ mÉÆ¥ÉÆÃ=ÁfPÀ=ï CªÀPÁ±À X £À°è 

ªÁåSÁå¤¹zÀ J=Áè ¥Àj«ÄwAiÀÄ ¤gÀAvÀgÀ C¢±À ¨É=ÉAiÀÄ ¥sÀ®£ÀzÀ gÉÃTÃAiÀÄ 
CªÀPÁ±ÀUÀ¼ÀÄ C(X) ¸ÀÆa¹gÀÄªÀÅzÁVgÀ°. 

  (B) ||f|| = supf∈C′[0,1] {|f(t)|: t ∈ [0,1]} £ÁªÀiïð eÉÆvÉ [0, 1] £À gÉÃTÃAiÀÄ CªÀPÁ±ÀzÀ 
ªÁ¸ÀÛªÀ ¨É=ÉUÀ¼À ¤gÀAvÀgÀ ¥sÀ®£ÀUÀ¼ÀÄ C[0,1] £ÀÄß ¸ÀÆa¹gÀÄªÀÅzÁVgÀ°. 

  (C) ||f|| = ⌡
⌠

0

1

 
.
.
|f(t)|dt £ÁªÀiïð eÉÆvÉ [0, 1] £À gÉÃTÃAiÀÄ CªÀPÁ±ÀzÀ ªÁ¸ÀÛªÀ ¨É=ÉUÀ¼À 

¤gÀAvÀgÀ ¥sÀ®£ÀUÀ¼ÀÄ C[0,1] £ÀÄß ¸ÀÆa¹gÀÄªÀÅzÁVgÀ°. 
  (D) ||f|| = supf∈C′[0,1] {|f(t)| : t ∈ [0, 1]} £ÁªÀiïð eÉÆvÉ [0, 1] £À gÉÃTÃAiÀÄ CªÀPÁ±ÀzÀ 

ªÁ¸ÀÛªÀ ¨É=ÉUÀ¼À ¤gÀAvÀgÀ «PÀ®¤¸À§ºÀÄzÁzÀ ¥sÀ®£ÀUÀ¼ÀÄ C'[0,1] £ÀÄß 
¸ÀÆa¹gÀÄªÀÅzÁVgÀ°. 
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27. Which of the following statements is not true ? 

  (A) Let T : B → B' be an onto linear transformation from Banach space B to Banach 

space B'. If V is open in B, then T(V) is open in B'. 

  (B) Let T : B → B' be a bijective continuous linear transformation. Then T is 

homeomorphism. 

  (C) Let T : B → B' be a linear transformation. Then T is closed if and only if graph 

of T is closed. 

  (D) Let Banach space B be made into a Banach space B' by means of new norm. 

Then the topologies generated by the norms are different. 

 F PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉ vÀ¥ÁàVzÉ ? 

  (A) B ¨Á£ÁPï CªÀPÁ±À¢AzÀ B' ¨Á£ÁPï CªÀPÁ±ÀPÉÌ T: B → B' AiÀÄÄ D£ïlÆ 

gÉÃTÃAiÀÄ gÀÆ¥ÁAvÀgÀªÁVgÀ°. B £À°è V «ªÀÈvÀªÁVzÀÝgÉ, B' £À°è T(V) 

«ªÀÈvÀªÁVgÀÄvÀÛzÉ. 

  (B) T : B → B' AiÀÄÄ ¨ÉÊeÉQÖªï gÉÃTÃAiÀÄ gÀÆ¥ÁAvÀgÀªÁVzÀÝgÉ, T AiÀÄÄ               

ºÉÆÃ ÕêAiÉÆÃªÀiÁ¦üð¸ÀªÀiï DVgÀÄvÀÛzÉ   

  (C) T : B → B' AiÀÄÄ gÉÃTÃAiÀÄ gÀÆ¥ÁAvÀgÀªÁVzÀÝgÉ, DUÀ ’ðéÔåÑ Ôåê¼åê¾ ’ðéÔåÑ 

D=ÉÃRªÀÅ ¸ÀAªÀÈvÀªÁVÁµåÂ²µð  ºÁUÉAiÉÄÃ  T AiÀÄÄ ¸ÀAªÀÈvÀªÁVgÀÄvÀÛzÉ  

  (D) ºÉÆ¸À £ÁªÀiïð CxÀðzÀ°è B' ¨Á£ÁPï CªÀPÁ±ÀzÀ°è B ¨Á£ÁPï CªÀPÁ±À«zÁÝUÀ 

£ÁªÀiïðUÀ½AzÀ ¸ÀÈ¶×AiÀiÁUÀÄªÀ mÉÆ¥ÉÆ=ÁfUÀ¼ÀÄ «©ü£ÀßªÁVgÀÄvÀÛªÉ. 
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28. Which of the following statement is not true ? 

  (A) A normed linear space X is Banach space, if every norm convergent series in X 
is convergent in X. 

  (B) A normed linear space is finite dimensional if and only if every closed and 
bounded set in it is compact. 

  (C) A normed linear space is finite dimensional if and only if every closed unit ball 
in it is compact. 

  (D) A finite dimensional norm linear space is not necessarily locally compact. 

 F PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉ vÀ¥ÁàVzÉ ? 

  (A) ¥Àæw £ÁªÀiïð X £À°è C©ü¸Áj X £À°è C©ü¸ÁjAiÀiÁVzÀÝgÉ, ¨Á£ÁPï CªÀPÁ±ÀªÀÅ 
¥ÀjªÀiÁtAiÀÄÄPÀÛ gÉÃTÃAiÀÄ CªÀPÁ±ÀªÁVgÀÄvÀÛzÉ. 

  (B) MAzÀÄ ¥ÀjªÀiÁtAiÀÄÄPÀÛ gÉÃTAiÀÄ CªÀPÁ±ÀªÀÅ ¥Àj«Äw UÁvÀæªÁVgÀÄvÀÛzÉ, ºÁUÉAiÉÄÃ 
EzÀgÀ°ègÀÄªÀ ¥Àæw ¸ÀAªÀÈvÀ ªÀÄvÀÄÛ §AzsÀ«gÀÄªÀ UÀtUÀ¼ÀÄ PÁA¥ÁåPïÖ DVzÉ. 

  (C) MAzÀÄ ¥ÀjªÀiÁtAiÀÄÄPÀÛ gÉÃTÃAiÀÄ CªÀPÁ±ÀªÀÅ ¥Àj«ÄvÀ UÁvÀæªÁVgÀÄvÀÛzÉ, 
ºÁUÉAiÉÄÃ ¥Àæw EzÀgÀ°ègÀÄªÀ KPÀ ¸ÀAªÀÈvÀªÀÅ PÁA¥ÁåPïÖ DVzÉ. 

  (D) MAzÀÄ ¥Àj«ÄvÀ UÁvÀæzÀ ¥ÀjªÀiÁtAiÀÄÄPÀÛ gÉÃTÃAiÀÄ CªÀPÁ±ÀªÀÅ =ÉÆÃPÀ°Ã 
PÁA¥ÁåPïÖ DVgÀÄªÀÅ¢®è. 

 

29. Let S be a non-empty subset of a Hilbert space H and S⊥ denote the orthogonal complement 
of S. Then which of the following statements is not true ?  

  (A) S ⊂ S⊥ 

  (B) S is closed if and only if S = S⊥ ⊥ 

  (C) If S is closed, then H = S ⊕ S⊥ 

  (D) S⊥ = S⊥ ⊥ ⊥ 

 H »®âmïð CªÀPÁ±ÀzÀ C±ÀÆ£Àå ¸ÀAUÀæºÀzÀ G¥ÀUÀtªÀÅ S DVzÀÄÝ ªÀÄvÀÄÛ S ZÁvÀÄgÀ¹ÛPÀ 
¥ÀÆgÀPÀªÀÅ S⊥ C£ÀÄß ¸ÀÆa¸ÀÄvÀÛzÉ, DUÀ PÉ¼ÀPÀAqÀ AiÀiÁªÀ ºÉÃ½PÉ vÀ¥ÁàVzÉ ? 

  (A) S ⊂ S⊥ 

  (B) S ¸ÀAªÀÈvÀªÁVzÉ ºÁUÉAiÉÄÃ S = S⊥⊥ 

  (C) S ¸ÀAªÀÈvÀªÁVzÉ ºÁUÉAiÉÄÃ H = S ⊕ S⊥ 

  (D) S⊥ = S⊥⊥⊥ 
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30. Which of the following statement is true ? 

  (A) The self adjoint operators in B(H) form only a linear subspace of B(H). 

  (B) The self adjoint operators in B(H) form an open linear subspace of B(H). 

  (C) The self adjoint operators in B(H) form a closed linear subspace of B(H). 

  (D) The self adjoint operators in B(H) form an equivalence relation. 

 ’ðë°±²µåêÔå ºÉÃ½PÉUÀ¼À°è, AiÀiÁªÀÅzÀÄ ÜÈå²™²ìåìæ˜™Áµð ? 

  (A) B(H) £À ¸Àé-CqÁÓ¬ÄAmï ¤ªÁðºÀPÀUÀ¼ÀÄ ªÀiÁvÀæªÉÃ B(H) £À gÉÃTÃAiÀÄ 
G¥ÀCªÀPÁ±ÀUÀ¼ÁVgÀÄvÀÛªÉ. 

  (B) B(H) £À ¸Àé-CqÁÓ¬ÄAmï ¤ªÁðºÀPÀUÀ¼ÀÄ B(H) £À «ªÀÈvÀ gÉÃTÃAiÀÄ 
G¥ÀCªÀPÁ±ÀUÀ¼ÁVgÀÄvÀÛªÉ. 

  (C) B(H) £À ¸Àé-CqÁÓ¬ÄAmï ¤ªÁðºÀPÀUÀ¼ÀÄ B(H) £À ¸ÀAªÀÈvÀ gÉÃTÃAiÀÄ 
G¥ÀCªÀPÁ±ÀUÀ¼ÁVgÀÄvÀÛªÉ. 

  (D) B(H) £À ¸Àé-CqÁÓ¬ÄAmï ¤ªÁðºÀPÀUÀ¼ÀÄ ¸ÀªÀiÁ£ÀvÁ ¸ÀA§AzsÀUÀ¼ÁUÀÄvÀÛªÉ. 

 

31. Consider the set of all n × n matrices with real entries as the space Rn2
. Which of the 

following sub spaces is connected ? 

  (A) The set of all orthogonal matrices. 

  (B) The set of all matrices with trace equal to unity. 

  (C) The set of all invertible matrices. 

  (D) The set of all matrices with determinant equal to unity. 

 ªÁ¸ÀÛPÀ ¸ÀASÉåUÀ¼À eÉÆvÉ J=Áè n × n ªÀiÁvÀÈPÉ UÀtªÀ£ÀÄß Rn2 UÉ ¥ÀjUÀtÂ¹zÀgÉ, PÉ¼ÀPÀAqÀ 
ºÉÃ½PÉUÀ¼À°è, AiÀiÁªÀ G¥À CªÀPÁ±ÀªÀÅ PÀ£ÉPÉÖqï DVzÉ ? 

  (A) J=Áè DxÉÆÃðUÁ£À=ï ªÀiÁvÀÈPÉUÀ¼À UÀt 

  (B) J=Áè ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ mÉæÃ¸ï MAzÀPÉÌ (KPÁA±À) ¸ÀªÀÄ 

  (C) J=Áè E£ïªÀnð§=ï ªÀiÁvÀÈPÉUÀ¼À UÀt 

  (D) J=Áè ªÀiÁvÀÈPÉUÀ¼À rlgï«Ä£ÉAmï KPÁA±ÀPÉÌ ¸ÀªÀÄ 
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32. Which of the following subset is compact in M(n, R) ? 

  (A) The set of all upper triangular matrices all of whose Eigen values satisfy |λ| ≤ 2. 

  (B) The set of all real symmetric matrices all of whose Eigen values satisfy |λ| ≤ 2. 

  (C) The set of all digonizable matrices all of whose Eigen values satisfy |λ| ≤ 2. 

  (D) The set of all Jordan matrices all of whose Eigen values satisfy |λ| ≤ 2. 

 PÉ¼ÀV£À ºÉÃ½PÉUÀ¼À°è AiÀiÁªÀÅzÀÄ M(n, R) £À°è G¥ÀUÀtªÀÅ PÁA¥ÁåPïÖ DVzÉ ? 

  (A)  J=Áè ªÉÄÃ°£À wæ̈ sÀÄeÁPÁgÀªÀiÁvÀÈPÉUÀ¼À UÀtzÀ J=Áè LUÉ£ï ¨É=ÉUÀ¼ÀÄ |λ| ≤ 2 UÉ ¸ÀAvÀÈ¦Û   

  (B) J=Áè ¸ÀªÀÄ«Äw ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ J=Áè LUÉ£ï ¨É=ÉUÀ¼ÀÄ |λ| ≤ 2 UÉ ¸ÀAvÀÈ¦Û 

  (C) J=Áè PÀtð ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ J=Áè LUÉ£ï ¨É=ÉUÀ¼ÀÄ |λ| ≤ 2 UÉ ¸ÀAvÀÈ¦Û 

  (D) J=Áè eÉÆÃqÁð£ï ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ J=Áè LUÉ£ï ¨É=ÉUÀ¼ÀÄ |λ| ≤ 2 UÉ ¸ÀAvÀÈ¦Û 

 

33. Which of the following pairs of subsets in (R, u) are homeomorphic ? 

  (A) The sets Q and Z with usual topology on R 

  (B) The intervals (0, 1) and (0, ∞) with usual topology on R 

  (C) The sets S' = {Z ∈ C; Z = eiθ, 0 ≤ θ ≤ 2π} and  

    A = {Z ∈ C; Z = reiθ, 1 ≤ r ≤ 2, 0 ≤ θ ≤ 2π} with usual topology on R2 

  (D) The intervals [2, 3) and (2, ∞] with usual topology on R 

 F PÉ¼ÀV£À ºÉÃ½PÉUÀ¼À°è (R, u) £À°ègÀÄªÀ AiÀiÁªÀ G¥ÀUÀt eÉÆÃrAiÀÄÄ ºÉÆÃÕêAiÉÆÃ-
ªÀiÁ¦üðPï DVªÉ ? 

  (A) R £À ¸ÁªÀiÁ£Àå mÉÆ¥ÉÆÃ=ÁfAiÀÄ°ègÀÄªÀ Q ªÀÄvÀÄÛ Z 

  (B) R £À ¸ÁªÀiÁ£Àå mÉÆ¥ÉÆÃ=ÁfAiÀÄ°ègÀÄªÀ (0,1) ªÀÄvÀÄÛ (0, ∞) 

  (C) R2 £À ¸ÁªÀiÁ£Àå mÉÆ¥ÉÆÃ=ÁfAiÀÄ°ègÀÄªÀ S' = {Z ∈ C; Z = eiθ, 0 ≤ θ ≤ 2π} ªÀÄvÀÄÛ   

A = {Z ∈ C; Z = reiθ, 1 ≤ r ≤ 2, 0 ≤ θ ≤ 2π} UÀtUÀ¼ÀÄ   

  (D) R £À ¸ÁªÀiÁ£Àå mÉÆ¥ÉÆÃ=ÁfAiÀÄ°ègÀÄªÀ [2, 3) ªÀÄvÀÄÛ (2, ∞]      
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34. Which of the following statements is not true ? 

  (A) A separable space is second countable. 

  (B) A separable metric space is second countable. 

  (C) A Lindel of metric space is second countable. 

  (D) A second countable space is separable. 

 F PÉ¼ÀV£À vÀ¥ÁàzÀ ºÉÃâ–PÉAiÀÄ£ÀÄß UÀÄgÀÄw¹ 

  (A) MAzÀÄ ¥ÀævÉåÃQ¸À§ºÀÄzÁzÀ CªÀPÁ±ÀªÀÅ ¢éwÃAiÀÄ JtÂPÉAiÀi zÁÝVzÉ 

  (B) MAzÀÄ ¥ÀævÉåÃQ¸À§ºÀÄzÁzÀ ªÉÄnæPï CªÀPÁ±ÀªÀÅ ¢éwÃAiÀÄ JtÂPÉAiÀi zÁÝVzÉ 

  (C) MAzÀÄ °AqÉÑó ªÉÄnæPï CªÀPÁ±ÀªÀÅ ¢éwÃAiÀÄ JtÂPÉAiÀi zÁÝVzÉ 

  (D) MAzÀÄ ¢éwÃAiÀÄ JtÂPÉAiÀÄ CªÀPÁ±ÀªÀÅ ¥ÀævÉåÃPÀªÁVzÉ. 

 

35. Which of the following subsets of  M(2, R) is dense ? 

  (A) The set of all invertible matrices. 

  (B) The set of all matrices with both Eigen values as real. 

  (C) The set of all matrices whose trace is zero. 

  (D) The set of all matrices whose Eigen values are real and complex. 

 F PÉ¼ÀV£À ºÉÃ½PÉUÀ¼À°è M(2, R) £À G¥ÀUÀtUÀ¼À°è AiÀiÁªÀÅzÀÄ MvÁÛVzÉ ? 

  (A) J=Áè EÄåÖnð§=ï ªÀiÁvÀÈPÉUÀ¼À UÀt 

  (B) J=Áè ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ eÉÆvÉ LUÉ£ï ¨É=ÉUÀ¼ÀÄ ªÁ¸ÀÛªÀ ¸ÀASÉå˜µåâÿæVgÀÄvÀÛÔð. 

  (C) J=Áè ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ mÉæÃ¸ï ¸ÉÆ£ÉßAiÀiÁVgÀÄvÀÛzÉ 

  (D) J=Áè ªÀiÁvÀÈPÉUÀ¼À UÀtzÀ eÉÆvÉ LUÉ£ï ¨É=ÉUÀ¼ÀÄ ªÁ¸ÀÛªÀ ªÀÄvÀÄÛ ÜÈåÒ“é¸¤ 

¸ÀASÉåAiÀiÁVgÀÄvÀÛzÉ. 
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36. The order and degree of the differential equation 
d2

dx2  






d2y

dx2

–5/2

 = 0 are respectively 

  (A) 5 and 1 (B) 4 and 1 

  (C) 5 and 2 (D) 4 and 2 

 
d2

dx2  






d2y

dx2

–5/2

 = 0 JA§ CªÀPÀ°¸À®àqÀÄªÀ ¸À«ÄÃPÀgÀtzÀ PÀæªÀÄ ªÀÄvÀÄÛ CA±ÀUÀ¼ÀÄ C£ÀÄPÀæªÀÄªÁV  

»ÃVªÉ. 

  (A) 5 ªÀÄvÀÄÛ 1 (B) 4 ªÀÄvÀÄÛ 1 

  (C) 5 ªÀÄvÀÄÛ 2 (D) 4 ªÀÄvÀÄÛ 2 

 

37. The Solution of the differential equation (1 + y2) + (x – e–tan–1y) 
dy
dx

 = 0 is 

 (1 + y2) + (x – e–tan–1y) 
dy
dx

 = 0  JA§ CªÀPÀ°¸À®àqÀÄªÀ ¸À«ÄÃPÀgÀtzÀ ¥ÀjºÁgÀªÀÅ 

  (A) xe–tan–1y = tan–1 y + c (B) xe–tan–1y = tan–1 x + c 

  (C) y = xe–tan–1y + c (D) y = x tan–1 y + c 

 

38. The singular solution of y2 








1 + 






dy

dx

2

 = r2 is 

 y2 








1 + 






dy

dx

2

 = r2 £À ¹AUÀÆå®gï ¥ÀjºÁgÀªÀÅ 

 

  (A) y = r (B) y = – r 

  (C) y = ± r (D) y = ± 
1
r
  

 

39. The differential equation ydx – 2xdy = 0 represents a family of 

  (A) straight lines (B) parabolas 

  (C) circles (D) catenaries 

 ydx – 2xdy = 0 JA§ CªÀPÀ°¸À®àqÀÄªÀ ¸À«ÄÃPÀgÀtzÀ PÀÄlÄA§ªÀÅ EzÀ£ÀÄß ¥Àæw¤¢ü¸ÀÄvÀÛzÉ. 

  (A) ¸ÀgÀ¼À gÉÃSÉ (B) ¥ÀgÀªÀ®AiÀÄ 

  (C) ªÀÈvÀÛUÀ¼ÀÄ (D) PÉl£ÀjUÀ¼ÀÄ 
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40. Let y1(x) = 1 + x and y2(x) = ex be two solutions of y″ + P(x)y′ + Q(x)y = 0. Then the set of 

all initial conditions for which the given differential equation has no solution is 

 y″ + P(x)y′ + Q(x)y = 0 £À JgÀqÀÄ ¥ÀjºÁgÀUÀ¼ÀÄ y1(x) = 1 + x ªÀÄvÀÄÛ y2(x) = ex DVgÀ°, DUÀ 
PÉÆnÖgÀÄªÀ ¸À«ÄÃPÀgÀtzÀ ¥ÀjºÁgÀPÉÌ ¥ÁæxÀ«ÄPÀ ¤§AzsÀ£ÉUÀ¼ÀÄ »ÃVªÉ. 

  (A) y(0) = 3, y′(0) = 1 (B) y(0) = 0, y′(1) = 1 

  (C) y(1) = 0, y′(1) = 1 (D) y(2) = 1, y′(2) = 2 

 

41. If y1(x) and y2(x) are two solutions of  y″ + x2y′ + (1 – x) y = 0 such that y1(0) = 0, y′1(0) = 0 

and y2(0) = –1, y′2(0) = 1, then the Wronskian on R is  

  (A) never zero 

  (B) identically zero 

  (C) zero only at a finite number of points 

  (D) zero at countably infinite number of points 

 y″ + x2y′ + (1 – x) y = 0 £À JgÀqÀÄ ¥ÀjºÁgÀUÀ¼ÀÄ y1(x) ªÀÄvÀÄÛ y2(x) DVzÀÄÝ y1(0) = 0,              

y′1(0) = 0 Ôåê¼åê¾ y2(0) = –1, y′2(0) = 1, DVªÉ, ºÁUÁzÀgÉ R £À ªÁæ£ï¹ÌÃAiÀÄ£ï »ÃVzÉ. 

  (A) ¸ÉÆ£ÉßAiÀiÁVgÀÄªÀÅ¢®è 

  (B) ¸ÉÆ£ÉßUÉ ¸ÀªÀiÁ£ÁVgÀ§ºÀÄzÀÄ 

  (C) ¥Àj«ÄvÀ ¸ÀASÉåAiÀÄ Ê–AzÀÄUÀ½UÉ ªÀiÁvÀæ ¸ÉÆ£ÉßAiÀiÁVgÀÄvÀÛzÉ 

  (D) JtÂ¸À§ºÀÄzÁzÀ C¥Àj«ÄvÀ ¸ÀASÉåAiÀÄ ©AzÀÄUÀ¼À°è ¸ÉÆ£ÉßAiÀiÁVgÀÄvÀÛzÉ 

 

42. The general solution of PDE 
∂

2z

∂x2  + 
∂

2z

∂x∂y
  – 2 

∂
2z

∂y2  + 3
∂z

∂x
 – 3 

∂z

∂y
 = 0 is  

 
∂

2z

∂x2  + 
∂

2z

∂x∂y
  – 2 

∂
2z

∂y2  + 3
∂z

∂x
 – 3 

∂z

∂y
 = 0  PDE AiÀÄ ÜÈæªÀiÁ£Àå ¥ÀjºÁgÀªÀÅ 

  (A) z(x, y) = f(x + y) + e–3x g(2x – y) 

  (B) z(x, y) = f(x – y) + e–3x g(2x + y) 

  (C) z(x, y) = f(x + y) + e3x g(2x + y) 

  (D) z(x, y) = f(x – y) + e3x g(2x – y) 
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43. The general integral of the Lagrange’s equation z(xp – yq) = y2 – x2 is 

 z(xp – yq) = y2 – x2 JA§ =ÁåUÉgÉÃAd¸ï ¸À«ÄÃPÀgÀtzÀ ¸ÁªÀiÁ£Àå C£ÀÄPÀ®£ÁAPÀ 

  (A) x2 + y2 + z2 = f(xy) (B) x2 + y2 + z2 = f(zy) 

  (C) x2 + y2 + z2 = f(zx) (D) x2 + y2 + z2 = f(xyz) 

 

44. For the diffusion equation ut = u
xx

 (0 < x < π, t > 0) u(0, t) = 0 = u(π, t) and u(x, 0) = 3 sin 2x. 

The solution is given by 

 ut = u
xx

 (0 < x < π, t > 0) u(0, t) = 0 = u(π, t) ªÀÄvÀÄÛ u(x, 0) = 3 sin 2x JA§ r¥sÀÆåµÀ£ï 

¸À«ÄÃPÀgÀtPÉÌ ¥ÀjºÁgÀªÀÅ »ÃVzÉ 

  (A) 3e–t sin 2x (B) 3e–4t sin 2x 

  (C) 3e–9t sin 2x (D) 3e–2t sin 2x 

 

45. Solve ut + cu
x
 = 0, u(x, 0) = f(x) 

 ut + cu
x
 = 0, u(x, 0) = f(x) AiÀÄ£ÀÄß ©r¹zÀ ¥ÀjºÁgÀªÀÅ 

  (A) u = f(x + t) (B) u = f(ct –x) 

  (C) u = f(x – ct) (D) u = f(– x – ct) 

 

46. The solution of r = a2t by Monge’s method is  

 ªÀiÁAUÉÃ «zsÁ£À¢AzÀ r = a2t £ÀÄß ©r¹zÀ ¥ÀjºÁgÀªÀÅ  

  (A) z = F1(y + ax) – F2(y – ax) 

  (B) z = F1(y – ax) – F2(y + ax) 

  (C) z = F1(y – ax) + F2(y – ax) 

  (D) z = F1(y + ax) + F2(y – ax) 
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47. The Laplace transform of t

–1
2

 is 

 t

–1
2

 £À =Áå¥Éè¸ï mÁæ£ïì¥sÁªÀiïð »ÃVzÉ 

  (A) 
π

s
  (B) 

π

2s
  

  (C) 
1

π
  (D) 

2π

s
  

 

 

48. The Laplace transform of 
sin ωt

t
 is 

 
sin ωt

t
  zÀ =Áå¥Éè¸ï mÁæ£ïì¥sÁªÀiïð »ÃVzÉ 

 

  (A) 
π

2
 + tan–1 






s

ω
 (B) tan–1 






s

ω
 

  (C) cot–1 





s

ω
 (D) 

π

2
 – cot–1 






s

ω
 

 

49. Express f(t) = 



 
t, 0 < t < 4
5,      t > 4 in terms of Heaviside unit step function and hence the Laplace 

transform of f(t) is 

 f(t) = 



 
t, 0 < t < 4
5,      t > 4 AiÀÄ£ÀÄß C¼ÀªÀr¹zÁUÀ CzÀgÀ ºÉ«¸ÉÊqï KPÁvÀäPÀ ªÉÄnÖ®Ä ¥sÀ®£À PÀæªÀÄzÀ°è  

f(t) ²ìåê =Áå¥Éè¸ï mÁæ£Áì¥sÁªÀiïð »ÃVzÉ 

  (A) 
1
s
e4s + 

1

s2 (1 – e– 4s)  (B) 
1
s
e– 4s – 

1

s2 (1 – e– 4s) 

  (C) 
1
s
e– 4s + 

1

s2 (1 + e– 4s) (D) 
1
s
e– 4s + 

1

s2 (1 – e– 4s) 
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50. The Fourier transform of e–a|t|, – ∞ < t < ∞, a > 0 

 e–a|t|, – ∞ < t < ∞, a > 0 , UÉ ¥sÉÆÃjAiÀÄgï mÁæ£ïì¥sÁªÀiïð 

  (A) 
–2a

a2 + ω2  (B) 
2

a2 + ω2  

  (C) 
–2

a2 + ω2  (D) 
2a

a2 + ω2  

 

51. The cosine transform of ⌡
⌠

0

∞

 
.
.

dt

(a2 + t2) (b2 + t2)
  is 

 ⌡
⌠

0

∞

 
.
.

dt

(a2 + t2) (b2 + t2)
  £À PÉÆ¸ÉÊ£ï mÁæ£ïì¥sÁªÀiïð »ÃVzÉ 

  (A) 
1

2ab(a + b)
  (B) 

π

2ab(a – b)
  

  (C) 
π

2ab(a + b)
  (D) 

– π
ab(a + b)

  

 
52. If F{f(x)}= F(s) is the complex Fourier transform of f(x), then F{f(x – k)} is 
 f(x) £À ¸ÀAQÃtð ¥sÉÆÃjAiÀÄgï mÁæ£ïì¥sÁªÀiïð F{f(x)}= F(s) DVzÀÝgÉ, DUÀ F{f(x – k)} AiÀÄÄ 
  (A) e–iksF(s) (B) eiksF(s) 

  (C) eisF(s – k) (D) F(s – k) 
 

53. The integral equation y(x) = ⌡
⌠

0

x

 
.
.(x – t)y(t)dt – x⌡

⌠

0

1

 
.
.(1 – t)y(t) dt is equivalent to 

 y(x) = ⌡
⌠

0

x

 
.
.(x – t)y(t)dt – x⌡

⌠

0

1

 
.
.(1 – t)y(t) dt  JA§ C£ÀÄPÀ®£ÁAPÀ ¸À«ÄÃPÀgÀtªÀÅ, EzÀPÉÌ 

¸ÀªÀÄªÁVzÉ 
  (A) y″ – y = 0, y(0) = 0 ,y(1) = 0 

  (B) y″ – y = 0, y(0) = 0 ,y′(0) = 0 

  (C) y″ + y = 0, y(0) = 0 ,y(1) = 0 

  (D) y″ + y = 0, y(0) = 0 ,y′(0) = 0 
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54. Resolvent Kernel of the Fredholm equation φ(x) = f(x) + λ ⌡
⌠

0

1

 
.
.xt φ(t)dt, (0 ≤ x ≤ 1) is 

 φ(x) = f(x) + λ ⌡
⌠

0

1

 
.
.xt φ(t)dt, (0 ≤ x ≤ 1) JA§ ¥sÉæqïºÉÆÃ=ïä ¸À«ÄÃPÀgÀtzÀ j¸Á=ÉÖAmï PÀ£Àð=ï 

»ÃVzÉ 

  (A) 
3λxt

2(3 – λ)
 , λ ≠ 3 (B) 

2λxt

3(3 – λ)
 , λ ≠ 3 

  (C) 
3λxt

(3 – λ)
, λ ≠ 3 (D) 

3λxt

2(2 – λ)
 , λ ≠ 2 

 

55. The Volterra integral equation⌡
⌠

0

1

 
.
.e

x–t y(t)dt = sin x of first kind is equivalent to 

 ªÉÇ=ÉÖgÁ C£ÀÄPÀ®£ÁAPÀ ¸À«ÄÃPÀgÀtªÁzÀ  ⌡
⌠

0

1

 
.
.e

x–t y(t)dt = sin x zÀ ªÉÆzÀ®£ÉÃ «zsÀªÀÅ, EzÀPÉÌ 

¸ÀªÀÄªÁVzÉ 

  (A) y(x) = sin x + ⌡
⌠

0

x

 
.
.
ex–ty(t)dt 

  (B) y(x) = cos x + ⌡
⌠

0

x

 
.
.
ex–ty(t)dt 

  (C) y(x) = cos x – ⌡
⌠

0

x

 
.
.e

x–ty(t)dt 

  (D) y(x) = sin x – ⌡
⌠

0

x

 
.
.e

x–ty(t)dt 
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56. If –φ(p) denotes the Laplace transform of φ(x), then for the integral equation of convolution 

type φ(x) = 1 + 2⌡
⌠

0

x

 
.
.
cos(x – t)φ(t)dt, –φ(p) is given by 

 φ(x) ¥sÀ®£ÀzÀ =Áå¥Éè¸ï mÁæ£ïì¥sÁªÀiïð –φ(p) JAzÀÄ ¸ÀÆa¹zÁUÀ, 

 φ(x) = 1 + 2⌡
⌠

0

x

 
.
.cos(x – t)φ(t)dt JA§ PÀ£Àé®ÆåµÀ£ï «zsÀzÀ C£ÀÄPÀ®£ÁAPÀ ¸À«ÄÃPÀgÀtPÉÌ            

–
φ(p) £ÀÄß »ÃUÉ PÉÆqÀ=ÁVzÉ 

  (A) 
p2 + 1

(p – 1)2  (B) 
p2 + 1

(p + 1)2  

  (C) 
p2 + 1

p(p – 1)2  (D) 
p2 + 1

p(p + 1)2  

 

57. Which one of the following function is a solution of the integral equation  

 y(x) = ex + ⌡
⌠

0

x

 
.
.
 ex–t y(t)dt ? 

 y(x) = ex + ⌡
⌠

0

x

 
.
. e

x–t y(t)dt JA§ C£ÀÄPÀ®£ÁAPÀ ¸À«ÄÃPÀgÀtzÀ, PÉ¼ÀV£À MAzÀÄ ¥sÀ®£ÀªÀÅ »ÃVzÉ 

  (A) y(x) = ex (B) y(x) = e2x 

  (C) y(x) = 2–1 e2x (D) y(x) = e3x 
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58. Using the space length h = 0.5, the value of ∆6 
















1 – 
x

3
 








1 – 
4
5
 x2  









1 – 
x3

3
 is 

 h = 0.5 JA§ eÁUÀzÀ C¼ÀvÉAiÀÄ£ÀÄß vÉUÉzÀÄPÉÆAqÀgÉ, ∆
6 
















1 – 
x

3
 








1 – 
4
5
 x2  









1 – 
x3

3
 £À 

¨É=ÉAiÀÄÄ 

  (A) 1 (B) –1 

  (C) 0 (D) 
6! × 4

45
  

 

59. The iterative procedure for evaluating 
3

2 by using Newton-Raphson method is 

 £ÀÆål£ï gÁåÇ·Èó¸À£ï «zsÁ£ÀªÀ£ÀÄß G¥ÀAiÉÆÃV¹ 
3

2 £ÀÄß ¥Àj²Ã°¹, EzÀgÀ EngÉÃnªï 
«zsÁ£ÀªÀÅ 

  (A) xk+1= 
1
3
 








xk + 
1

x
2
k

, x0 = 1.25 

  (B) xk+1= 
1
3
 








xk + 
2

x
2
k

, x0 = 1.25 

  (C) xk+1= 
2
3
 








xk + 
1

x
2
k

, x0 = 1.25 

  (D) xk+1= 
1
3
 






2xk + 

1

x
2
k

, x0 = 1.25 

 

60. For the function y = sin x, it is given that y = 0, 0.7071, 1.0, when x = 0, 
π

4
, π

2
 respectively. 

Then the error estimated by using Lagrange’s interpolation formula at x = 
π

6
 is 

 =ÁåUïgÉÃAd¸ï EAlgï¥ÉÆ=ÉÃ±À£ï ¸ÀÆvÀæªÀ£ÀÄß G¥ÀAiÉÆÃV¹, y = sin x ¥sÀ®£ÀPÉÌ              

x = 0, 
π

4
, π

2
 EzÀÝgÉ, y = 0, 0.7071, 1.0 DVzÀÄÝ, x = 

π

6
 ¥ÀjºÁgÀzÀ°ègÀÄªÀ CAzÁdÄ JgÀgï 

»ÃVzÉ 

  (A) 0.0233 (B) 0.00239 

  (C) 0.2392 (D) 0.02392 
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61. Calculate ⌡
⌠

0

1

 
.
.e

sin x dx correct to four decimal places 

 ⌡
⌠

0

1

 
.
.e

sinx dx UÉ, £Á®ÄÌ zÀ±ÀªÀiÁA±À ¸ÁÜ£ÀUÀ½UÉ ¥ÀjºÁgÀªÀÅ 

  (A) 0.095 (B) 0.9865 

  (C) 0.093 (D) 0.091111 

 

62. In solving the ODE y′ = 2x, y(0) = 0 by using Euler’s method the iterations yn, n ∈ N satisfy 

 AiÀÄÄ®gï£À «zsÁ£ÀªÀ£ÀÄß G¥ÀAiÉÆÃV¹ y′  = 2x, y(0) = 0 JA§ ODE AiÀÄ£ÀÄß ©r¹zÁUÀ yn   

ElgÉÃµÀ£ï,  n ∈ N EzÀ£ÀÄß ¸ÀAvÀÈ¦ÛUÉÆ½¸ÀÄvÀÛzÉ,   

  (A) yn = x2
n (B) yn = 2xn 

  (C) yn = xn xn–1 (D) yn = xn–1 +  xn 

 

63. For a system with Lagrangian 
1
2

 ( ⋅
x2 + ⋅y2) – 

1
2
ω

2
0 (x2 + y2) + α xy, α > 0 what should be the 

value of ω0 to have two normal modes of vibrations ? 

 α > 0, 
1
2

 ( ⋅
x2 + ⋅y2) – 

1
2
ω

2
0 (x2 + y2) + α xy, JA§ =ÁåUïgÉÃAfÃAiÀÄ¸ï M¼ÀUÉÆAqÀ MAzÀÄ 

ªÀåªÀ¸ÉÜUÉ JgÀqÀÄ ¸ÁªÀiÁ£Àå «zsÀzÀ PÀA¥À£ÁAPÀUÀ½UÉ ω0 £À ¨É=ÉAiÀÄÄ ? 

  (A) ω0 = α (B) ω0 < α 

  (C) ω0 > α (D) ω0 = 0 
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64. If the total kinetic energy of system of particles about the origin is equal to its kinetic energy 
about the center of mass, then the centre of the mass is 

  (A) at rest (B) moving along circle 

  (C) moving on a straight line (D) moving along a sinusoidal wave 

 PÉÃAzÀæzÀ ªÉÄÃ°£À MlÄÖ PÉÊ£ÉnPï ±ÀQÛ ªÀåªÀ¸ÉÜAiÀÄ PÀtUÀ¼ÀÄ, vÀÆPÀzÀ PÉÃAzÀæzÀ ªÉÄÃ°£À 
PÉÊ£ÉnPï ±ÀQÛUÉ ¸ÀªÀÄªÁVzÀÝgÉ, CzÀgÀ vÀÆPÀzÀ PÉÃAzÀæªÀÅ 

  (A) «±ÁAwæAiÀÄ°ègÀÄvÀÛzÉ  

  (B) ªÀÈvÀÛzÀ eÉÆvÉAiÀÄ°è ZÀ°¸ÀÄvÀÛzÉ 

  (C) ¸ÀgÀ¼À gÉÃSÉAiÀÄ ªÉÄÃ=É ZÀ°¸ÀÄvÀÛzÉ  

  (D) ÜÝÄåêÜÈðë²ìåê¶Ñó C=ÉAiÀÄ eÉÆvÉAiÀÄ°è ZÀ°¸ÀÄvÀÛzÉ. 

 

65. A particle of mass 4 units moves along x-axis attracted towards the origin by a force whose 

magnitude is 8x. If it is initially at rest at x  = 10, then the frequency of the particle is 

 MAzÀÄ PÀtzÀ vÀÆPÀ 4 AiÀÄÄ¤mïUÀ¼ÁVzÀÄÝ, x-CPÀëzÀ eÉÆvÉAiÀÄ°è ZÀ°¹ PÉÃAzÀæzÀ PÀqÉUÉ 

DPÀ¶ð¸ÀÄvÀÛzÉ, EzÀgÀ §®zÀ ªÀiÁåVßlÆåqï 8x, ºÁUÁzÀgÉ x = 10 ÁµåÑ–Ó ¥ÁæxÀ«ÄPÀªÁV 
«±ÁæAvÀ ¹ÜwAiÀÄ°ègÀÄvÀÛzÉ ŠÒÁµæÁµå²µð, DUÀ PÀtzÀ ¦ü’ðÖ¤ìAiÀÄÄ 

  (A) 
1

10π 2
  (B) 

1

π 2
  

  (C) π 2  (D) 
10 2

π
  

 

66. In the motion of a two particle system, if two particles are connected by a rigid weightless 

rod of constant length, then the number of degrees of freedom of the system is 

 JgÀqÀÆ PÀtUÀ¼À ¤gÀAvÀgÀ GzÀÝ MAzÀÄ UÀqÀÄ¸ÁzÀ vÀÆPÀgÀ»vÀ gÁqï ¸ÀA§A¢ü¹zÀgÉ JgÀqÀÄ 
PÀtzÀ ªÀåªÀ¸ÉÜAiÀÄ ZÀ®£ÉAiÀÄ°è, ªÀåªÀ¸ÉÜAiÀÄ ¸ÁévÀAvÀæöå rVæ £ÀAvÀgÀzÀ ¸ÀASÉåAiÀÄÄ 

  (A) 2 (B) 3 

  (C) 5 (D) 6 
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67. A particle is placed on the top of a sphere in a gravitational field and allowed to slide 
without friction. Then the motion has 

  (A) no constraints (B) a holonomic constraint  

  (C) a non-holonomic constraint (D) a rheonomic constraint 

 PÀtÔåíú UÀÄgÀÄvÁéPÀµÀðuÉAiÀÄ MAzÀÄ UÉÆÃ¼ÀÁµå ªÉÄÃ=ÁâUÀzÀ°è ªÀÄvÀÄÛ WÀµÀðuÉ E®èzÉ ¸ÉèöÊqï 
CªÀPÁ±ÀÁµåÑ–Ó EzÉ. £ÀAvÀgÀ ZÀ®£ÉAiÀÄ£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ 

  (A) AiÀiÁªÀÅzÉÃ ¤§ðAzsÀ E®è  

  (B) ºÉÆ=ÉÆÃ£ÉÆ«ÄPï ¤§ðAzsÀ 

  (C) £Á£ï-ºÉÆ=ÉÆÃ£ÉÆ«ÄPï ¤§ðAzsÀ  

  (D) jAiÉÆÃ£ÀÆ«ÄPï ¤§ðAzsÀ 

 

68. With usual notations, the complex potential of a doublet is 

 ¸ÁªÀiÁ£Àå ¸ÁAPÉÃwPÀ PÀ®à£ÉAiÉÆA¢UÉ, qÀ¨ÉèÃmï£À ¸ÀAQÃtð ¥ÉÆmÉ¤ëAiÀÄ=ï »ÃVzÉ 

  (A) 
µeiα

z – a
  (B) 

µe– iα

z – a
  

  (C) 
µeiα

z + a
  (D) 

µe– iα

z + a
  

 

69. In a conformal transformation a source is transformed into 

  (A) an equal source (B) an equal sink 

  (C) an equal doublet (D) an equal source and sink 

 MAzÀÄ GvÀàwÛAiÀiÁUÀÄªÀ ’åÄóÇ·ÈæÔåê¤Ñó gÀÆ¥ÀAvÀgÀªÀÅ, EzÀPÉÌ gÀÆ¥ÀAvÀgÀªÁUÀÄvÀÛzÉ. 

  (A) MAzÀÄ ¸ÀªÀÄªÁzÀ GvÀàwÛ (B) MAzÀÄ ¸ÀªÀÄªÁzÀ ¹APï 

  (C) MAzÀÄ ¸ÀªÀÄªÁzÀ qÀ¨ÉèÃmï (D) MAzÀÄ ¸ÀªÀÄªÁzÀ GvÀàwÛ ªÀÄvÀÄÛ ¹APï 

 

70. The elementary mass in spherical coordinates is 

 MAzÀÄ UÉÆÃ¼ÁPÀÈw s̈ÀÄdAiÀÄÄUÀäzÀ°è ¥ÁæxÀ«ÄPÀ vÀÆPÀªÀÅ »ÃVzÉ. 

  (A) ρr2 sin2 θ dr dθ dφ (B) ρr sin2 θ dr dθ dφ 

  (C) ρr2 sin θ dr dθ dφ (D) ρ
2r2 sin2 θ dr dθ dφ 
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71. Equation of continuity by Euler method is 

 AiÀÄÄ®gï «zsÁ£À ¸À«ÄÃPÀgÀtzÀ PÀAn£ÀÆånAiÀÄÄ »ÃVzÉ 

  (A) 
∂ρ

∂t
 + ρ∇ • q  = 0 (B) 

∂ρ

∂t
 – ρ∇ • q  = 0 

  (C) 
∂ρ

∂t
 + ∇ • ρq  = 0 (D) ρ∇ • q  = 0 

 

72. If 






1 – i

1 + i

100

 = a + ib, then 

 ¸ÀAQÃtð ¸À«ÄÃPÀgÀt  






1 – i

1 + i

100

 = a + ib DVzÀÝgÉ, DUÀ 

  (A) a = 2, b = –1 (B) a = 1, b = 0 

  (C) a = 0, b = 1 (D) a = –1, b = 2 

 

73. Let f(z) =  


 |z|
Re z

 ,  Re z ≠ 0

0,       Re z = 0
 . Then f(z) 

  (A) has a non-zero limit as z → 0 

  (B) is differentiable at z = 0 

  (C) is continuous but not differentiable at z = 0 

  (D) is neither continuous nor differentiable at z = 0 

 Ç·Èå®£À  f(z) =  


 |z|
Re z

 ,  Re z ≠ 0

0,       Re z = 0
 DVgÀ°, DUÀ f(z) 

  (A) z → 0 DVzÀÝgÉ C±ÀÆ£Àå ¸ÀAUÀæºÀ ¥ÀgÀªÀÄ«Äw 

  (B) z = 0 DVzÀÝ°è CªÀPÀ°¸À®àqÀÄvÀÛzÉ 

  (C) z = 0 DVzÀÝ°è ¤gÀAvÀgÀªÁVzÀÄÝ DzÀgÉ CªÀPÀ°¸À®àqÀÄÔåíúÁ™ÑÓ 

  (D) z = 0 DVzÀÝ°è ¤gÀAvÀgÀ ªÀÄvÀÄÛ CªÀPÀ°¸À®àqÀÄªÀÅzÀÄ JgÀqÀÆ DVgÀÄªÀÅ¢®è 
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74. A Mobius transformation which transforms the upper half plane into the lower half plane is 

 MAzÀÄ ªÉÆÃ©AiÀiÁ¸ï gÀÆ¥ÁAvÀgÀzÀ°è ªÉÄÃ°£À CzsÀð ¸ÀªÀÄvÀ®¢AzÀ PÉ¼ÀV£À CzsÀð 

¸ÀªÀÄvÀ®zÀ°è mÁæ£ïì¥sÁªÀiïð DVzÀÝgÉ 

  (A) w = –z (B) w = 
z – i
z + i

  

  (C) w = 
1
z
  (D) w = 

z + i
z – i

  

 

75. The value of the integral  I|z|=1 
ez

z3  dz is 

 I|z|=1 
ez

z3  dz £À C£ÀÄPÀ®£ÁAPÀ ¨É=ÉAiÀÄÄ 

  (A) 1 (B) 0 

  (C) 2πi (D) –2πi 

 

76. If f(z) = z3, then it 

  (A) has an essential singularity at z = ∞ 

  (B) has a pole of order 3 at z = ∞ 

  (C) has a pole of order 3 at z = 0 

  (D) is analytic at z = ∞ 

 ¥sÀ®£À f(z) = z3 DVzÀÝgÉ, DUÀ CzÀÄ 

  (A) z = ∞ £À°è PÀqÁØAiÀÄ «²µÀÖ ©AzÀÄ EzÉ 

  (B) z = ∞ £À°è 3£ÉÃ ºÀAvÀzÀ ©AzÀÄªÀÅ 

  (C) z = 0 AiÀÄ°è 3£ÉÃ ºÀAvÀzÀ ©AzÀÄªÀÅ 

  (D) z = ∞ £À°è «±ÉèÃµÀPÀ 
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77. Let f be non-constant entire function and M = Max {| f(z) | : | z | = r}, then the function           
r → M is  

  (A) strictly increasing (B) increasing but not strictly 

  (C) decreasing (D) not monotonic 

 C¹ÜgÀ ¸ÀªÀð ¥sÀ®£À f ªÀÅ ªÀÄvÀÄÛ M = Max {|f(z)|:|z| = r} DzÀgÉ, DUÀ r → M ªÀÅ 

  (A) ¤RgÀªÁV ºÉZÁÑVgÀÄvÀÛzÉ. (B) ºÉZÁÑVgÀÄvÀÛzÉ DzÀgÉ ¤RgÀªÁVgÀÄªÀÅ¢®è. 

  (C) PÀrªÉÄAiÀiÁVgÀÄvÀÛzÉ. (D) ªÉÆ£ÉÆmÉÆ¤Pï DVgÀÄªÀÅ¢®è. 

 

78. Let f(z) = |xy| where z = x + iy. Which of the following is not correct ? 

  (A) f is not differentiable at the origin 

  (B) Cauchy – Riemann equations are satisfied at the origin 

  (C) f is not analytic 

  (D) f is differentiable but not analytic at the origin. 

 ¸ÀAQÃtð ZÀgÀ z = x + iy £À ¥sÀ®£ÀªÀÅ f(z) = |xy| , DUÀ PÉ¼ÀV£À vÀ¥ÁàzÀ ºÉÃ½PÉAiÀÄ£ÀÄß 
UÀÄgÀÄw¹ 

  (A) f ¥sÀ®£ÀªÀÅ ªÀÄÆ®zÀ°è CªÀPÀ®¸À°à¹®è   

  (B) PË¶-jÃªÀiÁ£ï ¸À«ÄÃPÀgÀtªÀÅ ¥sÀ®£ÀzÀ ªÀÄÆ®zÀ°è ¸ÀjºÉÆA¢zÉ 

  (C) f ¥sÀ®£ÀªÀÅ C£Á°lPï DV®è 

  (D) f ¥sÀ®£ÀªÀÅ CªÀPÀ®¸À°à¹zÉ DzÀgÉ ªÀÄÆ®zÀ°è C£Á°lPï DV®è 

 

79. The solution of Σ∞

0 
zn

n!
 Σ∞

0 
ω

n

n!
 = 

 Σ
∞

0 
zn

n!
 Σ∞

0 
ω

n

n!
 , F ¸À«ÄÃPÀgÀtzÀ ¥ÀjºÁgÀªÀÅ 

  (A) Σ
∞

0 
(zω)n

n!
 (B) Σ

∞

0 
(z + ω)n

n!
 

  (C) Σ
∞

0 
(zω)n

(n!)2  (D) Σ
∞

0 
(z + ω)2n

(2n)!
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80. The radius of the convergence of the power series Σ








1 + 
1
n

n2

  is 

 Σ








1 + 
1
n

n2

   ±ÉæÃtÂAiÀÄ C©ü¸ÁgÀt wædåzÀ ¨É=ÉAiÀÄÄ 

  (A) e (B) 
1
e
 

  (C) 1 (D) 0 

 

81. The equation z–z + i–z – iz – 3 = 0 describes 

  (A) a straight line (B) an ellipse 

  (C) a circle (D) a pair of straight lines 

 ¸À«ÄÃPÀgÀt z–z + i–z – iz – 3 = 0 ªÀÅ ______ C£ÀÄß «ªÀj¸ÀÄvÀÛzÉ 

  (A) ¸ÀgÀ¼À gÉÃSÉ (B) ¥ÀgÀªÀ®AiÀÄ 

  (C) ªÀÈvÀÛ (D) eÉÆÃr ¸ÀgÀ¼À gÉÃSÉ 

 

82. Let A denote the matrix of derivatives of Frenet frame field T, N, B of unit speed curve in 
three dimensional Euclidean space. Then, which of the following is true ? 

  (A) A is symmetric and non-singular 

  (B) A is skew symmetric and singular 

  (C) A is symmetric and singular 

  (D) A is skew symmetric and nonsingular 

 A AiÀÄÄ ªÀÄÆgÀÄ DAiÀiÁªÀÄzÀ AiÀÄÄQèÃrAiÀÄ£ï eÁUÀzÀ°è£À KPÁvÀäPÀ ªÉÃUÀzÀ ªÀPÀægÉÃSÉAiÀÄ          
T, N, B ¥sÉæ£Émï ¥sÉæÃªÀiï PÉëÃvÀæzÀ rgÉÊªÉnªï ªÀiÁvÀÈPÉUÀ¼À£ÀÄß ¸ÀÆa¸ÀÄvÀÛzÉ. ßæ˜µæÁµå²µð PÉ¼ÀV£À 
AiÀiÁªÀ ºÉÃ½PÉ ¸ÀjAiÀiÁVzÉ ? 

  (A) A AiÀÄÄ ¸ÀªÀÄ«Äw ªÀÄvÀÄÛ £Á£ï-¹AUÀÆå®gï 

  (B) A AiÀÄÄ «µÀªÀÄ ¸ÀªÀÄ«Äw ªÀiÁvÀÈPÉ ªÀÄvÀÄÛ ¹AUÀÆå®gï 

  (C) A AiÀÄÄ ¸ÀªÀÄ«Äw ªÀÄvÀÄÛ ¹AUÀÆå®gï   

  (D) A AiÀÄÄ «µÀªÀÄ ¸ÀªÀÄ«Äw ªÀiÁvÀÈPÉ ªÀÄvÀÄÛ £Á£ï-¹AUÀÆå®gï 
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83. The curve α(t) = (a(3t – t3), 3at2, a(3t + t3)) is 

  (A) Cylindrical helix (B) Circular helix 

  (C) Elliptic helix (D) Parabolic helix 

 α(t) = (a(3t – t3), 3at2, a(3t + t3)) ªÀPÀægÉÃSÉAiÀÄÄ 

  (A) ¹°AræPÀ=ï ¸ÀÄgÀÄ½ (B) ¸ÀPÀÆåð®gï ¸ÀÄgÀÄ½ 

  (C) ŠÑ–ÇÝ±’ó ¸ÀÄgÀÄ½ (D) ¥ÁågÁ¨ÉÆ°Pï ¸ÀÄgÀÄ½ 

 

84. Let E, F, G and l, m, n be the first and second fundamental magnitudes of a surface M. Then 

M is flat and minimal respectively if 

 M ¸ÀªÀÄvÀ®zÀ ¥ÀæxÀªÀÄ ªÀÄvÀÄÛ ¢éwÃAiÀÄ Cr¥ÁAiÀÄzÀ ªÀiÁåVßlÆåqïUÀ¼ÀÄ E, F, G ªÀÄvÀÄÛ      

l, m ,n DVzÀÄÝ, DUÀ M AiÀÄÄ ¥sÁèmï ªÀÄvÀÄÛ «Ä¤ªÀÄ=ï DVzÀÝgÉ 

  (A) ln – m2 ≠ 0 and En + Gl – 2 Fm ≠ 0 

  (B) ln – m2 = 0 and En + Gl – 2 Fm = 0 

  (C) ln – m2 ≠ 0 and En + Gl – 2 Fm = 0 

  (D) ln – m2 = 0 and En + Gl – 2 Fm ≠ 0 

 

85. Let k1, k2 and k3 be scalars and E, F, G and l, m, n be the first and second fundamental 

magnitudes of the surface M such that l = k1E, m = k2F and n = k3G. Then p ∈ M ⊂ E3 is an 

umbilic point if 

 k1, k2 ªÀÄvÀÄÛ k3 C¢±ÀUÀ¼ÁVzÀÝgÉ, M ¸ÀªÀÄvÀ®zÀ ¥ÀæxÀªÀÄ ªÀÄvÀÄÛ ¢éwÃAiÀÄ Cr¥ÁAiÀÄzÀ 

ªÀiÁåVßlÆåqïUÀ¼ÀÄ E, F, G ªÀÄvÀÄÛ l, m ,n DVzÀÄÝ, l = k1E, m = k2F ªÀÄvÀÄÛ n = k3G  DUÀ     

p ∈ M ⊂ E3 AiÀÄÄ CA©èPÀ=ï ©AzÀÄªÁVzÀÝgÉ 

  (A) k1 = k2 = k3 (B) k1 = k2 ≠ k3 

  (C) k1 ≠ k2 = k3 (D) k1 ≠ k2 ≠ k3 
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86. If σ is the spherical indicatrix of the tangent (spherical image) of a unit speed curve β with k 

and τ as the curvature and torsion respectively, then the torsion τ
σ
 of σ is given by 

 σ AiÀÄÄ UÉÆÃ=ÁPÀÈwAiÀÄ EArPÁånæPïì mÁåAeÉA¯ó£À β KPÁvÀäPÀ ªÉÃUÀzÀ ªÀPÀægÉÃSÉAiÀiÁVzÀÄÝ, 

PÀªÉðZÀgï ªÀÄvÀÄÛ mÁ±Àð£ïUÀ¼ÀÄ k ªÀÄvÀÄÛ τ UÀ¼ÁVªÉ, ºÁ˜µæzÀgÉ σ  ªÀPÀægÉÃSÉAiÀÄ mÁ±Àð£ï τσ 
ªÀÅ »ÃVzÉ 

  (A) 
kτ′ –τk′

k(τ2 + k2)
  (B) 

τk′ – kτ′

k(τ2 + k2)
  

  (C) 
kτ′ – τk′

k(τ2 – k2)
  (D) 

τk′ – kτ′

k(τ2 – k2)
  

87. The natural boundary condition for the functional I = ⌡
⌠

0

1

 
.
. y

′2 dx + y[1]2 ; y(0) = 1 is 

 I = ⌡
⌠

0

1

 
.
. y

′2 dx + y[1]2 ; y(0) = 1 ¥sÀ®£ÀzÀ ¸Àé s̈Á«PÀ ªÉÄÃgÉAiÀÄ ¤§AzsÀ£ÉUÀ¼ÀÄ 

  (A) y(1) + y′(1) = 0 (B) y(1) – y′(1) = 0 

  (C) y(1) + 2y′(1) = 0 (D) y(1) – 2y′(1) = 0 

 

88. The extremals of the functional ⌡
⌠

0

π

 
.
. (2yz – 2y2 + y′2 – z′2) dx satisfy 

 ⌡
⌠

0

π

 
.
. (2yz – 2y2 + y′2 – z′2) dx ¥sÀ®£ÀzÀ ¥ÀgÀªÀiÁªÀ¢ü »ÃUÉ ¥ÀÆgÉÊ¸ÀÄvÀÛzÉ. 

  (A) y″ + 2y – z = 0 and z″ – y = 0 

  (B) y″ – 2y + z = 0 and z″ + y = 0 

  (C) y″ – 2y – z = 0 and z″ – y = 0 

  (D) y″ + 2y – z = 0 and z″ + y = 0 
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89. The functional I[y(x)] = ⌡
⌠

0

2

 
.
. (e

y′ + 3) dx, y(0) = 0, y(2) = 1 attains 

  (A) a weak but not a strong minimum on 
x

2
. 

  (B) a strong minimum on 
x

2
. 

  (C) a weak but not a strong maximum on 
x

2
. 

  (D) a strong maximum on 
x

2
. 

 QæAiÀiÁvÀäPÀ ¸À«ÄÃPÀgÀt I[y(x)] = ⌡
⌠

0

2

 
.
. (e

y′ + 3) dx, y(0) = 0, y(2) = 1 zÀ ¥sÀ®£ÀªÀÅ 

  (A) «ÃPï DVgÀÄvÀÛzÉ DzÀgÉ 
x

2
 £À°è ¸ÁÖçAUï «Ä¤ªÀÄªÀiï DVgÀÄÔåíúÁ™ÑÓ 

  (B) 
x

2
 £À°è ¸ÁÖçAUï «Ä¤ªÀÄªÀiï DVgÀÄvÀÛzÉ 

  (C) «ÃPï DVgÀÄvÀÛzÉ DzÀgÉ 
x

2
 £À°è ¸ÁÖçAUï ªÀiÁåQìªÀÄªÀiï DVgÀÄÔåíúÁ™ÑÓ 

  (D) 
x

2
 £À°è ¸ÁÖçAUï ªÀiÁåQìªÀÄªÀiï DVgÀÄvÀÛzÉ 

 

 

90. The extremals for the functional I[y(x)] = I l
0
n 2 (e–xy′2 – exy2)dx are given by the following 

family of curves 

 I[y(x)] = I l
0
n 2 (e–xy′2 – exy2)dx  ¥sÀ®£ÀzÀ ¥ÀgÀªÀiÁªÀ¢ü ªÀPÀægÉÃSÉUÀ¼À PÀÄlÄA§ªÀÅ 

  (A) y = c1 cos(e–x) + c2 sin(e–x) 

  (B) y = c1 cos(ex) + c2 sin(ex) 

  (C) y = c1 cos(e–x) + c2 sin(ex) 

  (D) y = c1ex cos x + c2e–x sin x 
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91. The common solution of x ≡ 3(mod 5) and x ≡ 4(mod 7) is 

 F ¸ÀªÀð¸ÀªÀiÁ£À x ≡ 3(mod 5) ªÀÄvÀÄÛ x ≡ 4(mod 7) gÀ ¸ÁªÀiÁ£Àå ¥ÀjºÁgÀªÀÅ 
  (A) x ≡ 3(mod 35) (B) x ≡ 4(mod 35) 

  (C) x ≡ 12(mod 35) (D) x ≡ 18(mod 35) 
 

92. If a and b are positive integers, then gcd of (2a – 1, 2b – 1) is 

 a ªÀÄvÀÄÛ b UÀ¼ÀÄ zsÀ£ÁvÀäPÀ ¥ÀÆuÁðAPÀUÀ¼ÁVzÀÝgÉ, CzÀgÀ gcd (2a – 1, 2b – 1) AiÀÄÄ 

  (A) 2a2b (B) 2(a,b) – 1 

  (C) 2(a,b) + 1 (D) 2a + 2b 

 
93. Which of the following is not correct ? 

  (A) Every nontrivial tree has atleast two end-vertices. 

  (B) Every tree has a center consisting of one vertex or two adjacent vertices. 

  (C) Every tree is cyclic connected graph. 

  (D) Every connected graph contains a spanning tree. 
 F PÉ¼ÀV£À vÀ¥ÁàzÀ ºÉÃâ–PÉAiÀÄ£ÀÄß UÀÄgÀÄw¹ 
  (A) MAzÀQÌAvÀ ºÉaÑ£À ±ÀÈAUÀzÀ ¥Àæw ÄæÄó°ÐÕ²ìåêÑó VqÀªÀÅ JgÀqÀÄ CAwªÀÄ 

±ÀÈAUÀ˜µå¼À£ÀÄß ºÉÆA¢zÉ. 
  (B) ¥Àæw VqÀzÀ°è, MAzÀÄ ±ÀÈAUÀzÀ CxÀªÁ JgÀqÀÄ PÀÆr¹zÀ ±ÀÈAUÀ˜µå¼À£ÀÄß M¼ÀUÉÆAqÀ 

PÉÃAzÀæ«zÉ 
  (C) ¥Àæw VqÀªÀÅ ZÀQæAiÀÄ ¸ÀA¥ÀPÀð D=ÉPÀªÁVzÉ 
  (D) ¥Àæw ¸ÀA¥ÀPÀð D=ÉPÀªÀÅ ªÁå¦¹gÀÄªÀ (ÜÈæÉûÏÅÒ˜µó) VqÀªÀ£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ. 
 

94. Let G be a (p, q) – graph with p ≥ 3 vertices. If for every pair of non-adjacent vertices u and 
ν in G and deg u + deg ν ≥ p, then G is Hamiltonian. This is 

  (A) Euler’s theorem (B) Hamiltonian theorem 

  (C) Dirac’s theorem (D) Berge theorem 

 G AiÀÄÄ (p, q)- D=ÉÃRzÀ ±ÀÈAUÀUÀ¼ÀÄ p ≥ 3 EzÀÄÝ, ¥Àæw eÉÆÃr u ªÀÄvÀÄÛ ν £Á£ï DqÀÓ¸ÉAmï 
©AzÀÄUÀ¼À°è£À D=ÉÃR G ªÀÄvÀÄÛ deg u + deg ν ≥ p DVzÀÝgÉ, D=ÉÃR G AiÀÄÄ 
ºÁå«Ä=ÉÆÖÃ¤AiÀÄ£ï DVzÀÝgÉ, CzÀ£ÀÄß »ÃUÉ£ÀÄßªÀgÀÄ 

  (A) AiÀÄÄ®gï£À ¥ÀæªÉÄÃAiÀÄ (B) ºÁå«Ä=ÉÆÖÃ¤AiÀÄ£ï ¥ÀæªÉÄÃAiÀÄ 
  (C) qÉÊgÁPï£À ¥ÀæªÉÄÃAiÀÄ (D) §eïð£À ¥ÀæªÉÄÃAiÀÄ 
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95. Which of the following is not bipartite graph in a simple graph ? 

  (A) Even cycle (B) Odd cycle 

  (C) Tree (D) Path 

 PÉ¼ÀV£À AiÀiÁªÀÅzÀÄ ÜÈæÔåìæÄåÏ „Ñðé•ÁµåÑ–Ó, ¨ÉÊ¥ÁmÉÊðmï D=ÉÃRªÁV®è ? 

  (A) ¸ÀªÀÄ ZÀQæAiÀÄ D=ÉÃR (B) ¨É¸À ZÀQæAiÀÄ D=ÉÃR 

  (C) VqÀ D=ÉÃR (D) zÁj D=ÉÃR 

 

96. The number of basic solutions to the system 

 6x1 – 2x2 + 5x3 – 3x4 = 20 

 2x1 – 4x2 + 10x3 – x4 = 30  is 

 6x1 – 2x2 + 5x3 – 3x4 = 20, 2x1 – 4x2 + 10x3 – x4 = 30 † ªÀåªÀ¸ÉÜUÉ ¨ÉÃ¹’ó ¥ÀjºÁgÀUÀ¼ÉµÀÄÖ ? 

  (A) 6 (B) 4 

  (C) 3 (D) 2 

 

97. The minimum cost for the transportation problem 

1 2 5 

 

10 
3 2 

      8            7 

 will be  

 ¸ÁjUÉ ¸ÀªÀÄ¸ÉåAiÀÄ PÀ¤µÀÖ ¨É=ÉAiÀÄÄ 

1 2 5 

 

10 
3 2 

      8            7 

  (A) 32 (B) 30 

  (C) 28 (D) 25 
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98. In the simplex method, the starting solution of a linear programming problem (LPP) must be 

  (A) optimal and feasible 

  (B) non-optimal and feasible 

  (C) optimal and infeasible 

  (D) non-optimal and infeasible 

¹A¥ÉèPïì «zsÁ£ÀzÀ°è, MAzÀÄ °Ã¤AiÀÄgï ¥ÉÆæÃUÁæ«ÄAUï ¸ÀªÀÄ¸Éå (LPP) AiÀÄ DgÀA©üPÀ ¥ÀjºÁgÀªÀÅ 

  (A) ¸ÀÆPÀÛ ªÀÄvÀÄÛ PÁAiÀÄð¸ÁzsÀå 

  (B) C¸ÀÆPÀÛ ªÀÄvÀÄÛ PÁAiÀÄð¸ÁzsÀå 

  (C) ¸ÀÆPÀÛ ªÀÄvÀÄÛ PÉÊUÉÆ¼Àî=ÁUÀÄªÀÅ¢®è 

  (D) C¸ÀÆPÀÛ ªÀÄvÀÄÛ PÉÊUÉÆ¼Àî=ÁUÀÄªÀÅ¢®è 
 

99. The LPP Max Z = 3x1 + 2x2 subject to 2x1 + x2 ≤ 2, 3x1 + 4x2 ≥ 12; x1, x2 ≥ 0 has 

  (A) no feasible solution 

  (B) unique feasible solution 

  (C) infinite number of feasible solutions 

  (D) finite number of feasible solutions 

 2x1 + x2 ≤ 2, 3x1 + 4x2 ≥ 12 «µÀAiÀÄPÉÌ LPP AiÀÄÄ, Max Z = 3x1 + 2x2, x1, x2 ≥ 0 AiÀÄÄ 

  (A) PÁAiÀÄð¸ÁzsÀå ¥ÀjºÁgÀªÀ®è   

  (B) C£À£Àå PÁAiÀÄð¸ÁzsÀå ¥ÀjºÁgÀ«zÉ 

  (C) C¥Àj«ÄvÀ ¸ÀASÉåAiÀÄ PÁAiÀÄð¸ÁzsÀå ¥ÀjºÁgÀ«zÉ 

  (D) ¥Àj«ÄvÀ ¸ÀASÉåAiÀÄ PÁAiÀÄð¸ÁzsÀå ¥ÀjºÁgÀ«zÉ 
 

100. Which of the following is the standard form of an LPP ? 

 PÉ¼ÀV£À AiÀiÁªÀÅzÀÄ LPP ²ìåê ¸ÁÖAqÀ µ́ó¤ «zsÀÔæVzÉ ? 

  (A) Max Z = CX  subject / ÕÚÈå²ìåê  AX ≤ b, X ≥ 0 

  (B) Min Z = CX  subject / ÕÚÈå²ìåê  AX ≥ b, X ≥ 0 

  (C) Max Z = CX  subject / ÕÚÈå²ìåê  AX = b, X ≥ 0 

  (D) Min Z = CX  subject / ÕÚÈå²ìåê  AX = b, X ≥ 0 

_________ 
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¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë 2016    
¢£ÁAPÀ¢£ÁAPÀ¢£ÁAPÀ¢£ÁAPÀ    «µÀAiÀÄ«µÀAiÀÄ«µÀAiÀÄ«µÀAiÀÄ    «µÀAiÀÄ ¸ÀAPÉÃvÀ«µÀAiÀÄ ¸ÀAPÉÃvÀ«µÀAiÀÄ ¸ÀAPÉÃvÀ«µÀAiÀÄ ¸ÀAPÉÃvÀ    ¸ÀªÀÄAiÀÄ¸ÀªÀÄAiÀÄ¸ÀªÀÄAiÀÄ¸ÀªÀÄAiÀÄ    

04-03-2016 ˜µåº¼å 17 ªÀÄ.ªÀÄ.ªÀÄ.ªÀÄ.2.00 jAzÀ ¸ÀA.jAzÀ ¸ÀA.jAzÀ ¸ÀA.jAzÀ ¸ÀA.5.00 gÀ ªÀgÉUÉgÀ ªÀgÉUÉgÀ ªÀgÉUÉgÀ ªÀgÉUÉ 
 

UÀjµÀÖ CAPÀUÀ¼ÀÄ MlÄÖ CªÀ¢ü GvÀÛj¸À®Ä EgÀÄªÀ UÀjµÀÖ CªÀ¢ü 

200 210 ¤«ÄµÀUÀ¼ÀÄ¤«ÄµÀUÀ¼ÀÄ¤«ÄµÀUÀ¼ÀÄ¤«ÄµÀUÀ¼ÀÄ 180 ¤«ÄµÀUÀ¤«ÄµÀUÀ¤«ÄµÀUÀ¤«ÄµÀUÀ¼ÀÄ¼ÀÄ¼ÀÄ¼ÀÄ 
 
 

¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ 

     

¥Àæ±Éß¥ÀwæPÉAiÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ    PÀæªÀÄ ¸ÀASÉåPÀæªÀÄ ¸ÀASÉåPÀæªÀÄ ¸ÀASÉåPÀæªÀÄ ¸ÀASÉå  Ôåê¼åê¾ ªÀµÀð£ï ¸ÀASÉåªÀµÀð£ï ¸ÀASÉåªÀµÀð£ï ¸ÀASÉåªÀµÀð£ï ¸ÀASÉå 

 
 

ªÀiÁr ªÀiÁr ªÀiÁr ªÀiÁr     
1. £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß ¸ÀA¥ÀÆtðªÁV vÀÄA©¢ÝÃgÉAzÀÄ 

SÁwæ¥Àr¹PÉÆ½î. 
2. PÉÃAzÀæ ¸ÀAPÉÃvÀªÀ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß ¸ÀA¥ÀÆtðªÁV vÀÄA©¢ÝÃgÉAzÀÄ 

SÁwæ¥Àr¹PÉÆ½î. 
3. ¥ÀjÃPÁë «µÀAiÀÄªÀ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ ºÁUÀÄ «µÀAiÀÄzÀ ¸ÀAPÉÃvÀªÀ£ÀÄß §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß 

¸ÀA¥ÀÆtðªÁV vÀÄA©¢ÝÃgÉAzÀÄ SÁwæ¥Àr¹PÉÆ½î. 
4. PÉÆoÀr ªÉÄÃ°éZÁgÀPÀjAzÀ F ¥Àæ±Éß ¥ÀwæPÉAiÀÄ£ÀÄß ¤ªÀÄUÉ 2£ÉÃ ¨ÉGï DzÀ £ÀAvÀgÀ CAzÀgÉ ªÀÄ. 1.55 DzÀ £ÀAvÀgÀ PÉÆqÀGÁUÀÄªÀÅzÀÄ. 
5. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ PÀæªÀÄ ¸ÀASÉåAiÀÄ£ÀÄß  N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉAiÀÄ¨ÉÃPÀÄ. 
6. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ ªÀµÀð£ï ¸ÀASÉå,, N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß ¸ÀA¥ÀÆtðªÁV vÀÄA§¨ÉÃPÀÄ. 
7. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ PÉ¼À¨sÁUÀzÀ ¤UÀ¢vÀ eÁUÀz°è PÀqÁØAiÀÄªÁV ¸À» ªÀiÁqÀ¨ÉÃPÀÄ. 
ªÀiÁqÀªÀiÁqÀªÀiÁqÀªÀiÁqÀ¨ÉÃr¨ÉÃr¨ÉÃr¨ÉÃr    
1. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è ªÀÄÄ¢ævÀªÁVgÀÄªÀ mÉÊ«ÄAUï ªÀiÁPÀð£ÀÄß wzÀÝ¨ÁgÀzÀÄ / ºÁ¼ÀÄªÀiÁqÀ¨ÁgÀzÀÄ / C½¸À¨ÁgÀzÀÄ. 
2. ªÀÄÆgÀ£ÉÃ ¨ÉGï ªÀÄ. 2.00 PÉÌ DUÀÄvÀÛzÉ. C°èAiÀÄªÀgÉUÀÆ, 

• ¥Àæ±Éß ¥ÀwæPÉAiÀÄ §®¨sÁUÀzÀ°ègÀÄªÀ ¦£ï CxÀªÁ ¹ÃGï C£ÀÄß vÉUÉAiÀÄ¨ÁgÀzÀÄ. 
• ¥Àæ±Éß ¥ÀwæPÉAiÀÄ M¼ÀUÀqÉ EgÀÄªÀ ¥Àæ±ÉßUÀ¼À£ÀÄß £ÉÆÃqÀ®Ä ¥ÀæAiÀÄwß¸À¨ÁgÀzÀÄ. 
• N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è GvÀÛj¸À®Ä ¥ÁægÀA©ü¸¨ÁgÀzÀÄ. 

C¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄC¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄC¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄC¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄ    
    

1. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è MlÄÖ 100 ¥Àæ±ÉßUÀ½zÀÄÝ, ¥Àæw ¥Àæ±ÉßAiÀÄÄ MAzÀÄ ºÉÃ½PÉAiÀÄ£ÀÄß M¼ÀUÉÆArzÀÄÝ ªÀÄvÀÄÛ 4 §ºÀÄ DAiÉÄÌ GvÀÛgÀUÀ¼ÀÄ EgÀÄvÀÛªÉ. 
2. ªÀÄÆgÀ£ÉÃ ¨ÉGï CAzgÉ ªÀÄ. 2.00 gÀ £ÀAvÀgÀ ¥Àæ±Éß ¥ÀwæPÉAiÀÄ §®¨sÁUÀzÀ°ègÀÄªÀ ¦£ï / ¹ÃGï vÉUÉzÀÄ F ¥Àæ±Éé ¥ÀwæPÉAiÀÄ°è AiÀiÁªÀÅzÉÃ 

¥ÀÄlUÀ¼ÀÄ ªÀÄÄ¢ævÀªÁV®èzÉÃ EgÀÄªÀÅzÀÄ PÀAqÀÄ §AzÀ°è CxÀªÁ ºÀjzÀÄ ºÉÆÃVzÀÝ°è CxÀªÁ AiÀiÁªÀÅzÉÃ LlAUÀ¼ÀÄ ©lÄÖºÉÆÃVzÀÝ°è, 
CzÀ£ÀÄß RavÀ¥Àr¹PÉÆAqÀÄ, F jÃw DVzÀÝgÉ ¥Àæ±Éß¥ÀwæPÉAiÀÄ£ÀÄß §zÀGÁ¬Ä¹PÉÆ¼ÀÄîªÀÅzÀÄ £ÀAvÀgÀ  N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è 
GvÀÛj¸À®Ä ¥ÁægÀA©ü¸ÀÄªÀÅzÀÄ. 

3. ªÀÄÄA¢£À 180 ¤«ÄµÀUÀ¼À°è 
• ¥Àæw ¥Àæ±ÉßAiÀÄ£ÀÄß JZÀÑjPÉ¬ÄAzÀ N¢. 
• ¥Àæw ¥Àæ±ÉßAiÀÄ PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ £Á®ÄÌ §ºÀÄ DAiÉÄÌAiÀÄ GvÀÛgÀUÀ¼À°è ¸ÀjAiÀiÁzÀ GvÀÛgÀªÀ£ÀÄß DAiÉÄÌ ªÀiÁr. 
• ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è£À ¥Àæ±ÉßUÉ C£ÀÄUÀÄtªÁVgÀÄªÀ ¸Àj GvÀÛgÀªÀ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è CzÉÃ PÀæªÀÄ ¸ÀASÉåAiÀÄ ªÀÄÄAzÉ 

¤ÃrgÀÄªÀ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛªÀ£ÀÄß ¤Ã° CxÀªÁ PÀ¥ÀÄà ±Á¬ÄAiÀÄ¤Ã° CxÀªÁ PÀ¥ÀÄà ±Á¬ÄAiÀÄ¤Ã° CxÀªÁ PÀ¥ÀÄà ±Á¬ÄAiÀÄ¤Ã° CxÀªÁ PÀ¥ÀÄà ±Á¬ÄAiÀÄ ¨ÁGï ¥Á¬ÄAmï ¥É£ï¤AzÀ ¸ÀA¥ÀÆtðªÁV vÀÄA§ÄªÀÅzÀÄ. 

N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£ÀN.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£ÀN.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£ÀN.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£À    ::::        A B C D     

4. F N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ£ÀÄß ¸ÁÌöå£ï ªÀiÁqÀÄªÀ ¸ÁÌöå£gï §ºÀ¼À ¸ÀÆPÀëöäªÁVzÀÄÝ ¸ÀtÚ UÀÄgÀÄvÀ£ÀÄß ¸ÀºÀ zÁR°¸ÀÄvÀÛzÉ. DzÀÝjAzÀ 
N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è GvÀÛj¸ÀÄªÁUÀ JZÀÑjPÉ ªÀ»¹. 

5. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è PÉÆnÖgÀÄªÀ SÁ° eÁUÀªÀ£ÀÄß gÀ¥sï PÉ®¸ÀPÉÌ G¥ÀAiÉÆÃV¹. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ£ÀÄß EzÀPÉÌ G¥ÀAiÉÆÃV¸À¨ÉÃr. 
6. PÉÆ£ÉAiÀÄ ¨ÉGï CAzÀgÉ ¸ÀA. 5.00 DzÀ £ÀAvÀgÀ GvÀÛj¸ÀÄªÀÅzÀ£ÀÄß ¤°è¹. ¤ªÀÄä JqUÉÊ ºÉ§âgÀ¼À UÀÄgÀÄvÀ£ÀÄß ¤UÀ¢vÀ eÁUÀzÀ°è ºÁQ. 
7. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ£ÀÄß PÉÆoÀr ªÉÄÃ°éZÁgÀPÀjUÉ AiÀÄxÁ¹ÜwAiÀÄ°è ¤Ãrj. 
8. PÉÆoÀr ªÉÄÃ°éZÁgÀPÀgÀÄ, ªÉÄÃGÁãUÀzÀ ºÁ¼ÉAiÀÄ£ÀÄß ¥ÀævÉåÃQ¹  vÀ£Àß ªÀ±ÀzÀ°è ElÄÖPÉÆAqÀÄ vÀ¼À§¢AiÀÄ AiÀÄxÁ¥ÀæwAiÀÄ£ÀÄß C¨sÀåyðUÀ½UÉ 

¸ÀéAiÀÄA ªÀiË®åªÀiÁ¥À£ÀPÁÌV ªÀÄ£ÉUÉ PÉÆAqÉÆAiÀÄå®Ä PÉÆqÀÄvÁÛgÉ. 
9. GvÀÛgÀ ¥ÀwæPÉAiÀÄ £ÀPÀ®£ÀÄß MAzÀÄ ªÀµÀð PÁ® ¸ÀÄgÀQëvÀªÁV Er.  
10. PÀ£ÀßqÀ DªÀÈwÛAiÀÄ ¥Àæ±ÉßUÀ¼À°è GvÀÛj¸ÀÄªÀ C¨sÀåyðUÀ½UÉ PÀ£ÀßqÀzÀ°è ªÀÄÄ¢ævÀªÁVgÀÄªÀ ¥Àæ±ÉßUÀ¼À §UÉÎ K£ÁzÀgÀÆ ¸ÀAzÉÃºÀ«zÀÝ°è 

EAVèÃµï DªÀÈwÛAiÀÄ ¥Àæ±Éß¥ÀwæPÉAiÀÄ£ÀÄß £ÉÆÃqÀ§ºÀÄzÀÄ. 

GFGC 
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