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Notation 
 
 

Գ The set of all natural numbers ሼ1,2,3, … ሽ 

Ժ The set of all integers 

ℚ The set of all rational numbers 

Թ The set of all real numbers 

ܵ The group of permutations of ݊ distinct symbols 

Ժ୬ ሼ0, 1, 2, … , ݊ െ 1ሽ with addition and multiplication modulo ݊ 

߶  empty set 

 ܣ Transpose of ்ܣ

݅ √െ1 

ଓ,ො ଔ̂, ݇ unit vectors having the directions of the positive ݔ,  axes  of a three dimensional rectangular ݖ and ݕ

coordinate system 

ଓ̂ 
డ

డ௫
  ଔ̂

డ

డ௬
  ݇

డ

డ௭
 

  ܫ Identity matrix of order ݊ 

ln  logarithm with base ݁ 
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SECTION – A 

MULTIPLE CHOICE QUESTIONS (MCQ) 

Q. 1 – Q.10 carry one mark each. 

Q.1 The sequence ሼݏሽ of real numbers given by 
  

ݏ ൌ
sin

ߨ
2
 

1 ⋅ 2

sin

ߨ
2ଶ
 

2 ⋅ 3
 ⋯

sin
ߨ
2
 

݊ ⋅ ሺ݊  1ሻ
 

is 

(A) a divergent sequence  
(B) an oscillatory sequence  
(C) not a Cauchy sequence  
(D) a Cauchy sequence   

 
 
Q.2 Let ܲ be the vector space (over Թሻ of all polynomials of degree  3 with real coefficients. Consider 

the linear transformation  ܶ: ܲ → ܲ defined by      
 

ܶሺܽ  ܽଵݔ  ܽଶݔ
ଶ  ܽଷ ݔ

ଷሻ ൌ    ܽଷ  ܽଶݔ  ܽଵݔ
ଶ  ܽ ݔ

ଷ. 
 
Then the matrix representation ܯ of  ܶ  with respect to the ordered basis ሼ1, ,ݔ ,ଶݔ  ଷሽ  satisfiesݔ

(A)          ܯଶ  ܫସ ൌ 0 (B)          ܯଶ െ ସܫ ൌ 0 
(C)          ܯ െ ܫସ ൌ 0 (D)          ܯ  ସܫ ൌ 0 

 
 
Q.3 Let ݂: ሾെ1, 1ሿ → Թ be a continuous function. Then the integral 

 

නݔ ݂ሺsin ሻݔ ݔ݀ 

గ



 

is equivalent to  

(A)  

ߨ

2
න ݂ሺsin ሻݔ ݔ݀ 

గ



 

 

(B)

ߨ

2
න ݂ሺcos ሻݔ ݔ݀ 

గ



 

(C) 

ߨ න ݂ሺcos  ሻݔ ݔ݀ 

గ



 

(D)

නߨ ݂ሺsin ሻݔ ݔ݀ 

గ



 

 
 
Q.4 Let ߪ be an element of the permutation group ܵହ. Then the maximum possible order of ߪ is 

(A)   5 (B)   6 (C)  10 (D)  15 
 
 
Q.5 Let ݂ be a strictly monotonic continuous real valued function defined on ሾܽ, ܾሿ such that ݂ሺܽሻ ൏ ܽ 

and ݂ሺܾሻ  ܾ. Then which one of the following is TRUE? 

(A) There exists exactly one ܿ ∈ ሺܽ, ܾሻ such that ݂ሺܿሻ ൌ ܿ  
(B) There exist exactly two points ܿଵ, ܿଶ ∈ ሺܽ, ܾሻ such that ݂ሺܿሻ ൌ ܿ, ݅ ൌ 1,2 
(C) There exists no ܿ ∈ ሺܽ, ܾሻ such that ݂ሺܿሻ ൌ ܿ 
(D) There exist infinitely many points ܿ ∈ ሺܽ, ܾሻ such that ݂ሺܿሻ ൌ ܿ 
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Q.6 The  value of    lim

ሺ௫,   ௬ሻ→ሺଶ,ିଶሻ

ඥሺ௫ି௬ሻିଶ

௫ି௬ିସ
  is 

(A)  0  (B)  
ଵ

ସ
  (C)  

ଵ

ଷ
 (D)  

ଵ

ଶ
 

 
 
Q.7 Let    ݎ ሬሬሬԦ ൌ ൫ ݔ ଓ̂  ଔ̂ ݕ   ݖ ݇൯ and ݎ ൌ ሻݎሬሬԦ|. If ݂ሺݎ| ൌ ln ሻݎand ݃ሺ ݎ ൌ

ଵ


ݎ ,  ് 0, satisfy  

݂ 2  ݄ሺݎሻ݃ ൌ 0ሬԦ, then ݄ሺݎሻ is  

(A)  ݎ (B)  
ଵ


 (C)  2ݎ  (D)   

ଶ


 

 
 
Q.8 The nonzero value of ݊ for which the differential equation 

 
ሺ3ݕݔଶ  ݊ଶݔଶݕሻ݀ݔ  ሺ݊ݔଷ  ݕ݀ ሻݕଶݔ3 ൌ ݔ    ,0 ് 0, 

 
becomes exact is 

(A)   െ3 (B)  െ2 (C)  2 (D)  3 
 
 
Q.9 One of the points which lies on the solution curve of the differential equation  

 
ሺݕ െ ݔሻ݀ݔ  ሺݔ  ݕሻ݀ݕ ൌ 0,  

 
with the given condition ݕሺ0ሻ ൌ 1, is 

(A)   ሺ1, െ2ሻ (B)   ሺ2, െ1ሻ (C)   ሺ2, 1ሻ (D)   ሺെ1, 2ሻ 
 
 
Q.10 Let ܵ be a closed subset of Թ,  ܶ a compact subset of Թ such that ܵ ∩ ܶ ് ߶. Then ܵ ∩ ܶ is

(A) closed but not compact 
(B) not closed 
(C) compact 
(D) neither closed nor compact 

 
 

Q. 11 – Q. 30 carry two marks each. 

Q.11 Let ܵ be the series 
 


1

ሺ2݇ െ 1ሻ 2ሺଶିଵሻ

ஶ

ୀଵ

 

and ܶ be the series 

൬
3݇ െ 4

3݇  2
൰

ሺାଵሻ
ଷ

ஶ

ୀଶ

 

 
of real numbers. Then which one of the following is TRUE?   

(A) Both the series ܵ and ܶ are convergent 
(B) ܵ is convergent and ܶ is divergent 
(C) ܵ is divergent and ܶ is convergent 
(D) Both the series ܵ and  ܶ are divergent 
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Q.12 Let ሼܽሽ be a sequence of positive real numbers satisfying  

 
4

ܽାଵ
ൌ

3

ܽ 

ܽ
ଷ

81
,         ݊  1,   ܽଵ ൌ 1. 

 
Then all the terms of the sequence lie in  

(A)  ቂ
ଵ

ଶ
,
ଷ

ଶ
ቃ    (B)  ሾ0, 1ሿ  (C)  ሾ1, 2ሿ  (D)  ሾ1,   3ሿ   

 
 
Q.13 

The largest eigenvalue of the matrix 
1 4 16
4 16 1
16 1 4

൩  is  

 
 

(A)      16 (B)      21    
 

(C)        48 (D)     64 
 
 
Q.14 The value of the integral 

 

ሺ2݊ሻ!

 2ଶ ሺ݊!ሻ
  නሺ1 െ ଶሻݔ

ଵ

ିଵ

,ݔ݀  ݊ ∈ Գ 

 is   

(A)            
ଶ

ሺଶାଵሻ!
 (B)            

ଶ

ሺଶାଵሻ!
 

 

(C)            
ଶ ሺ!ሻ

ଶାଵ
 (D)            

ሺାଵሻ!

ଶାଵ
 

 
 
Q.15 If the triple integral over the region bounded by the planes 

 
ݔ2  ݕ  ݖ ൌ 4, ݔ ൌ 0, ݕ ൌ 0, ݖ ൌ 0 

 
is given by 
 

 න න න ݔ݀ ݕ݀ ݖ݀

   ఓሺ௫,௬ሻ



 ఒሺ௫ሻ



,

ଶ    



 

 
then the function  ߣሺݔሻ െ ,ݔሺߤ   ሻ  isݕ
 

(A)   ݔ  ݔ   (B)     ݕ െ    ݕ  (D)   ݔ    (C)   ݕ
   
 
Q.16 The surface area of the portion of the plane ݕ  ݖ2 ൌ 2 within the cylinder  ݔଶ  ݕଶ ൌ 3 is 

(A)   
ଷ√ହ

ଶ
 (B)  ߨ

ହ√ହ

ଶ
  (C) ߨ

√ହ

ଶ
  (D) ߨ

ଽ√ହ

ଶ
 ߨ
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Q.17 Let ݂: Թଶ → Թ be defined by 
 

݂ሺݔ, ሻݕ ൌ  ቐ

ଶݕݔ

ݔ  ݕ
   if   ݔ  ݕ ് 0

0           if   ݔ  ݕ ൌ 0

 . 

 

Then the value of  ቀ
డమ

డ௫ డ௬


డమ

డ௬ డ௫
ቁ  at the point ሺ0, 0ሻ is 

(A)  0  (B)  1 (C)  2 (D)  4 
 
 
Q.18 The function ݂ሺݔ, ሻݕ ൌ ݕଶݔ3   ଷݕ4 െ ଶݔ3 െ ଶݕ12  1 has a saddle point at  

(A) ሺ0, 0ሻ (B)  ሺ0, 2ሻ (C)  ሺ1, 1ሻ (D)  ሺെ2, 1ሻ 
 
 
Q.19 Consider the vector field ܨ ሬሬሬԦ ൌ ݕఉሺݎ ଓ̂ െ ଔ̂ݔ ሻ, where ߚ ∈ Թ, Ԧݎ ൌ ଓ̂ݔ  ݎ ଔ̂ andݕ ൌ  Ԧ|. If theݎ|

absolute value of the line integral  ∮ ሬሬሬԦܨ


⋅ :ܥ  Ԧ  along the closed curveݎ݀ ଶݔ  ݕଶ ൌ ܽଶ (oriented 
counter clockwise) is 2ߨ, then  ߚ is  

(A)  െ2 (B)  െ1 (C)  1 (D)   2 
 
 
Q.20 Let ܵ be the surface of the cone ݖ ൌ ඥݔଶ  ଶݕ bounded by the planes ݖ ൌ 0 and ݖ ൌ 3. Further, 

let ܥ be the closed curve forming the boundary of the surface ܵ.  A vector field ܨ ሬሬሬԦ is such that 

 ൈ ܨ ሬሬሬԦ ൌ െݔଓ̂ െ ∮  ଔ.̂  The absolute value of the line integralݕ ሬሬሬԦܨ


⋅   Ԧ, whereݎ݀

Ԧݎ ൌ ଓ̂ݔ  ଔ̂ݕ  ݖ ݇ and ݎ ൌ   Ԧ|, isݎ|

(A) 0  (B)  9ߨ (C)  15ߨ (D)  18ߨ 
 
 
Q.21 Let ݕሺݔሻ be the solution of the differential equation 

 
݀

ݔ݀
൬ݔ
ݕ݀

ݔ݀
൰ ൌ ;ݔ ሺ1ሻݕ    ൌ 0,   

ݕ݀

ݔ݀
ฬ
௫ୀଵ

 ൌ 0 . 

 
Then ݕሺ2ሻ is 

(A) 
ଷ

ସ


ଵ

ଶ
ln 2 

 

(B)
ଷ

ସ
െ

ଵ

ଶ
ln 2 

(C) 
ଷ

ସ
 ln 2 (D)

ଷ

ସ
െ ln 2 

 
 
Q.22 The general solution of the differential equation with constant coefficients  

 

 
݀ଶݕ

ଶݔ݀
 ܾ

ݕ݀

ݔ݀
 ݕܿ ൌ 0   

 
approaches zero as ݔ → ∞, if  

(A)  ܾ is negative and ܿ is positive   
(B)  ܾ is positive and ܿ is negative   
(C)  both ܾ and ܿ are positive   
(D)  both ܾ and ܿ are negative   
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Q.23 Let ܵ ⊂ Թ and ߲ܵ denote the set of points ݔ in Թ such that every neighbourhood of ݔ contains 
some points of ܵ as well as some points of complement of S. Further,  let  ܵ ഥ  denote the closure 
of  ܵ. Then which one of the following is FALSE? 

(A) ߲ℚ ൌ  Թ 
(B) ߲ሺԹ ∖ ܶሻ ൌ ∂ܶ,    ܶ ⊂ Թ 
(C) ߲ሺܶ ∪ ܸሻ ൌ ߲ܶ ∪ ߲ܸ,     ܶ, ܸ ⊂ Թ,  ܶ ∩ ܸ ് ߶ 
(D) ߲ܶ ൌ  ܶ തതത ∩ ሺԹ ∖ ܶതതതതതതതሻ ,    ܶ ⊂ Թ 

 
 
Q.24 The sum of the series  


ሺെ1ሻ

݊ଶ  ݊ െ 2

ஶ

ୀଶ

 

is  

(A)   
ଵ

ଷ
ln 2 െ 

ହ

ଵ଼
 (B)   

ଵ

ଷ
ln 2 െ

ହ


 (C)  

ଶ

ଷ
ln 2 െ

ହ

ଵ଼
   (D)   

ଶ

ଷ
ln 2 െ 

ହ


 

 
 
Q.25 Let ݂ሺݔሻ ൌ

ଵ

ଵା|௫|


ଵ

ଵା|௫ିଵ|
  for all ݔ ∈ ሾെ1, 1ሿ. Then which one of the following is TRUE? 

(A) Maximum value of ݂ሺݔሻ is 
ଷ

ଶ
 

(B) Minimum value of ݂ሺݔሻ is 
ଵ

ଷ
 

(C) Maximum of ݂ሺݔሻ occurs at ݔ ൌ 
ଵ

ଶ
 

(D) Minimum of ݂ሺݔሻ occurs at ݔ ൌ 1 
 
 
Q.26 The matrix ܯ ൌ ቂ

cos ߙ sin ߙ
݅ sin ߙ ݅ cos ߙ

ቃ is a unitary matrix when ߙ is  

(A) ሺ2݊  1ሻ
గ

ଶ
 , ݊ ∈ Ժ (B)  ሺ3݊  1ሻ

గ

ଷ
, ݊ ∈ Ժ 

(C) ሺ4݊  1ሻ
గ

ସ
 , ݊ ∈ Ժ (D) ሺ5݊  1ሻ

గ

ହ
 , ݊ ∈ Ժ 

 
 
Q.27 

Let ܯ ൌ  
  0   1 െ2
െ1   0 ߙ  
  2 െߙ   0

൩, ߙ ∈ Թ ∖ ሼ0ሽ and ࢈ a non-zero vector such that ࢞ܯ ൌ  for some ࢈

࢞ ∈ Թଷ. Then the value of ࢈்࢞ is 

(A) െߙ (B)  ߙ (C) 0   (D)  1    
 
 
Q.28 The number of group homomorphisms from the cyclic group Ժସ to the cyclic group Ժ is  

(A)   7 (B)  3  (C)  2   (D)  1   
  
 
Q.29 In the permutation group ܵ ሺ݊  5ሻ, if ܪ  is the smallest subgroup containing all the 3-cycles, then 

which one of the following is TRUE?  

(A) Order of ܪ is 2 
(B) Index of ܪ in ܵ is 2 
(C) ܪ is abelian 
(D) ܪ ൌ ܵ 
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Q.30 Let ݂: Թ → Թ be defined as 

 

݂ሺݔሻ ൌ ൜ ݔሺ1  ఈݔ sinሺln ݔ    ଶሻሻ   ifݔ ് 0
0 if ݔ ൌ 0

. 

 
Then, at ݔ ൌ 0, the function ݂ is 

(A) continuous and differentiable when ߙ ൌ 0 
(B) continuous and differentiable when ߙ  0 
(C) continuous and differentiable when െ1 ൏ ߙ ൏ 0 
(D) continuous and differentiable when ߙ ൏ െ1 

 

SECTION - B 

MULTIPLE SELECT QUESTIONS (MSQ) 

Q. 31 – Q. 40 carry two marks each. 

 
Q.31 Let ሼݏሽ be a sequence of positive real numbers satisfying  

 

ାଵݏ 2 ൌ ݏ
ଶ 

3

4
, ݊  1. 

 

If ߙ and ߚ are the roots of the equation ݔଶ െ ݔ2 
ଷ

ସ
ൌ 0 and ߙ ൏ ଵݏ ൏  then which of the ,ߚ

following statement(s) is(are) TRUE ?

(A) ሼݏሽ is monotonically decreasing  
(B) ሼݏሽ is monotonically increasing  
(C) lim→ஶ ݏ ൌ   ߙ
(D) lim→ஶ ݏ ൌ  ߚ

 
 
Q.32 The value(s) of the integral 

න|ݔ| cos  ݔ݀ ݔ݊

గ

ିగ

,   ݊  1 

is (are) 

(A) 0 when ݊ is even   
(B) 0 when ݊ is odd  

(C) െ
ସ

మ
 when ݊ is even 

(D)  െ
ସ

మ
 when ݊ is odd 
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Q.33 Let ݂: Թଶ → Թ be defined by 

 

݂ሺݔ, ሻݕ ൌ  ൞  

ݕݔ

|ݔ|
      if   ݔ  ്  0

0 elsewhere

. 

 
Then at the point ሺ0, 0ሻ, which of the following statement(s) is(are) TRUE ? 

(A) ݂ is not continuous  
(B) ݂ is continuous 
(C) ݂ is differentiable 
(D) Both first order partial derivatives of  ݂ exist 

 
 
Q.34 Consider the vector field ܨԦ ൌ ଓ̂ݔ  ܵ ଔ ̂on an open connected setݕ ⊂ Թଶ. Then which of the 

following statement(s) is(are) TRUE ? 

(A) Divergence of ܨԦ is zero on ܵ 
(B) The line integral of ܨԦ is independent of path in ܵ 
(C) ܨԦ can be expressed as a gradient of a scalar function on ܵ 
(D) The line integral of ܨԦ is zero around any piecewise smooth closed path in ܵ 

 
 
Q.35  Consider the differential equation 

sin ݔ2
ݕ݀

ݔ݀
ൌ ݕ2  2 cos ݔ , ݕ ቀ

ߨ

4
ቁ ൌ 1 െ √2. 

Then which of the following statement(s)  is(are) TRUE? 

(A) The solution is unbounded when ݔ → 0 
(B) The solution is unbounded when ݔ →

గ

ଶ
 

(C) The solution is bounded when ݔ → 0 
(D) The solution is bounded when ݔ →

గ

ଶ
 

 
 
Q.36 Which of the following statement(s)  is(are) TRUE?  

(A) There exists a connected set in Թ which is not compact 
(B) Arbitrary union of closed intervals in Թ need not be compact 
(C) Arbitrary union of closed intervals in Թ is always closed 
(D) Every bounded infinite subset ܸ of Թ has a limit point in ܸ itself 

 
 
Q.37 Let ܲሺݔሻ ൌ ቀ

ହ

ଵଷ
ቁ
௫
 ቀ

ଵଶ

ଵଷ
ቁ
௫
െ 1 for all  ݔ ∈ Թ. Then which of the following statement(s) is(are) 

TRUE? 

(A) The equation ܲሺݔሻ ൌ 0 has exactly one solution in Թ 
(B) ܲሺݔሻ is strictly increasing for all ݔ ∈ Թ 
(C) The equation ܲሺݔሻ ൌ 0 has exactly two solutions in Թ 
(D) ܲሺݔሻ is strictly decreasing for all ݔ ∈ Թ 
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Q.38 Let ܩ be a finite group and ሺܩሻ denotes its order. Then which of the following statement(s) is(are) 

TRUE? 

(A) ܩ is abelian if  ሺܩሻ ൌ  are distinct primes ݍ and  where ݍ
(B) ܩ is abelian if every non identity element of ܩ is of order 2 

(C) ܩ is abelian if the quotient group  
ீ

ሺீሻ
 is cyclic, where ܼሺܩሻ is the center of ܩ 

(D) ܩ is abelian if ሺܩሻ ൌ  is prime   ଷ, where
 
 
Q.39 

Consider the set  ܸ ൌ ቊ  ቈ
ݔ
ݕ
ݖ
 ∈ Թଷ ቚ ݔߙ  ݕߚ  ݖ ൌ ,ߛ ,ߙ ,ߚ ߛ ∈ Թ ቋ.  For which of the 

following choice(s) the set ܸ becomes a two dimensional subspace of  Թଷ over  Թ ? 

(A)  ߙ ൌ 0, ߚ ൌ 1, ߛ ൌ 0 
(B)  ߙ ൌ 0, ߚ ൌ 1, ߛ ൌ 1 
(C)  ߙ ൌ 1, ߚ ൌ 0, ߛ ൌ 0 
(D)  ߙ ൌ 1, ߚ ൌ 1, ߛ ൌ 0 

 
 
Q.40 Let  ܵ ൌ ቄ

ଵ

ଷ


ଵ


 ቚ ݊,݉ ∈  Գቅ.  Then which of the following statement(s) is(are) TRUE? 

(A) ܵ is closed  
(B) ܵ is not open  
(C) ܵ is connected 
(D) 0 is a limit point of ܵ 

 
 

SECTION – C 

NUMERICAL ANSWER TYPE (NAT) 

Q. 41 – Q. 50 carry one mark each. 

 
Q.41 Let ሼݏሽ be a sequence of real numbers given by 

 

ݏ ൌ 2ሺିଵሻ

൬1 െ

1

݊
൰ sin

ߨ݊

2
, ݊ ∈ Գ. 

 
Then the least upper bound of the sequence ሼݏሽ is  ____________ 

  
 
 
Q.42 Let ሼݏሽ be a sequence of real numbers, where 

  
ݏ ൌ ݇ఈ/, ݇  1, ߙ  0.  

Then  

lim
 →ஶ

൫ݏଵ ଶݏ … ݏ ൯
ଵ/

 

is  ____________ 
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Q.43 
Let  ࢞ ൌ 

ଵݔ
ଶݔ
ଷݔ
൩ ∈ Թଷ be a non-zero vector and ܣ ൌ

࢞ ࢞

࢞࢞
 .  Then the dimension of the vector space 

ቄ ࢟ ∈ Թଷ  ቚ ࢟ܣ ൌ  ቅ over Թ is ____________ 

  
 
 
Q.44 Let ݂ be a real valued function defined by  

 

݂ሺݔ, ሻݕ ൌ 2 ln ቀݔଶݕଶ݁
௬
௫ቁ , ݔ  0, ݕ  0. 

 

Then the value of  ݔ
డ

డ௫
 ݕ

డ

డ௬
  at any point ሺݔ, ,ሻݕ  where ݔ  0, ݕ  0,  is ____________ 

  
 
 
Q.45 Let ܨ ሬሬሬԦ ൌ ଓ ො ݔ√  ሺݔ  ,ݔଷሻଔ̂  be a vector field for all ሺݕ ݔ ሻ withݕ  0 and Ԧݎ ൌ ݔଓ ො   ଔ̂.  Then theݕ 

value of the line integral   ሬሬሬԦ ܨ


⋅ ,Ԧ from ሺ0ݎ݀ 0ሻ to ሺ1, 1ሻ along the path   

ݔ  :ܥ ൌ ,ଶݐ ݕ ൌ ,ଷݐ 0  ݐ  1 is  ____________ 

  
 
 
Q.46 If ݂: ሺെ1,∞ሻ → Թ  defined by ݂ሺݔሻ ൌ

௫

ଵା௫
 is expressed as  

 

݂ሺݔሻ ൌ
2

3

1

9
 ሺݔ െ 2ሻ 

ܿሺݔ െ 2ሻଶ

ሺ1  ሻଷߦ
 ,  

 
where ߦ lies between 2 and ݔ, then the value of ܿ is ____________ 

  
 
 
Q.47 Let ݕଵሺݔሻ,  ሻ be linearly independent solutions of the differential equationݔଷሺݕ ሻ andݔଶ ሺݕ

 
݀ଷݕ

ଷݔ݀
െ 6

݀ଶݕ

ଶݔ݀
 11

ݕ݀

ݔ݀
െ ݕ6 ൌ 0. 

 
If the Wronskian ܹሺݕଵ, ,ଶݕ   ܾ ଷሻ is of the form ݇݁௫ for some constant ݇, then the value ofݕ
is____________ 
    

  
 
 
Q.48 The radius of convergence of the power series 

 


ሺെ4ሻ

݊ሺ݊  1ሻ
ሺݔ  2ሻଶ is ______________

ஶ

ୀଵ
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Q.49 Let ݂: ሺ0,∞ሻ → Թ be a continuous function such that  
 

න݂ሺݐሻ݀ݐ

௫



ൌ  െ2 
ଶݔ

2
 ݔ4 sin ݔ2   2 cos  .ݔ2

 

Then the value of   
ଵ

గ
 ݂ ቀ

గ

ସ
ቁ  is ____________ 

  
 
 
Q.50 Let ܩ be a cyclic group of order 12. Then the number of  non-isomorphic subgroups of ܩ  

is ____________ 

  
 
 

Q. 51 – Q. 60 carry two marks each. 

 
Q.51 

The value of     lim
→ஶ

൬8݊ െ
1

݊
൰

ሺିଵሻ

మ

is equal to ____________ 

 

  
 
 
Q.52 Let ܴ be the region enclosed by ݔଶ  ଶݕ4  1  and ݔଶ  ଶݕ  1. Then the value of 

 

ඵ|ݕ݀ ݔ݀ |ݕݔ

ோ

     is ____________ 

 

  
 
 
Q.53 Let  

 

ܯ ൌ  
ߙ 1 1
1 ߚ 1
1 1 ߛ

൩ ߛߚߙ   , ൌ ,ߙ   ,1 ,ߚ ߛ ∈ Թ   and    ࢞ ൌ 

ଵݔ
ଶݔ
ଷݔ
൩ ∈ Թଷ. 

 
Then  ࢞ܯ ൌ   has infinitely many solutions if  ݁ܿܽݎݐሺܯሻ  is ____________ 
 

  
 
 
Q.54 Let ܥ be the boundary of the region enclosed by ݕ ൌ ,ଶݔ ݕ ൌ ݔ  2,  and  ݔ ൌ 0.  Then the value 

of the line integral  

ර ሺݕݔ െ ݔଶሻ݀ݕ െ ,ݕଷ݀ݔ


 

where ܥ is traversed in the counter clockwise direction, is  ____________   
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Q.55 Let S be the closed surface forming the boundary of the region V bounded by ݔଶ  ଶݕ ൌ 3,  

ݖ ൌ ݖ   ,0 ൌ 6.  A vector field ܨԦ is defined over V with  ⋅ Ԧܨ ൌ ݕ2  ݖ  1. Then the value of  
 

1

ߨ
ඵܨԦ ⋅ ො݊ ݀ݏ,

ௌ

  

where ෝ݊ is the unit outward drawn normal to the surface ܵ, is ______________,  

  
 
 
Q.56 Let ݕሺݔሻ be the solution of the differential equation 

  
݀ଶݕ

ଶݔ݀
 5

ݕ݀

ݔ݀
 ݕ6 ൌ 0, ሺ0ሻݕ ൌ 1,

ݕ݀

ݔ݀
ฬ
௫ୀ

ൌ െ1. 

 
Then ݕሺݔሻ attains its maximum value at ݔ ൌ  ____________ 

  
 
 
Q.57 The value of the double integral  

නන
sin ݕ

ߨ െ  ݕ

௫



 ݔ݀ ݕ݀ 

గ



 

is ____________  

  
 
 
Q.58 Let ܪ denote the group of all 2 ൈ 2 invertible matrices over  Ժହ under usual matrix multiplication. 

Then the order of the matrix ቂ2 3
1 2

ቃ  in  ܪ is  ____________ 

  
 
 
Q.59 

Let ܣ ൌ ቂ
  1 2 0
െ1 5 2

ቃ ,  ܤ ൌ   
   1 2
െ1 0
   3 1

൩,  ܰሺܣሻ the null space of ܣ and ܴሺܤሻ the range space of ܤ. 

Then the dimension of ܰሺܣሻ ∩ ܴሺܤሻ over Թ is   ____________ 

  
 
 
Q.60 The maximum value of ݂ሺݔ, ሻݕ ൌ ଶݔ    ଶ subject to the constraintݕ2

ݕ െ ଶݔ  1 ൌ 0  is  ____________ 

  
 
 

 
END OF THE QUESTION PAPER 


