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SECTION-A (1-30) 

1. The solutions sin x and cos x of the differential equation 
2

2

d y
y 0

dx
+ =  are  

 (A) Linearly independent    

 (B) Dependent 

 (C) These solutions does not exists 

 (D) None of these  

2. The solution of (4x + xy2) dx + (y + x2y)dy = 0 is 

 (A) (1 – x2) (4 + y2) = constant 

 (B) (1 + x2) (4 + y2) = constant 

 (C) (1 – x2) (4 – y2) = constant 

 (D) (1 + x2) (4 – y2) = constant 

3. A group of order 49 is always a  

 (A) Non-cyclic group 

 (B) Abelian group 

  (C) Non-abelian group 

 (D) Simple group  

4. Let A be an n-by-n matrix with coefficients in F, having rows{a1, . . . , an}. Then which one of 

the statement is true for the matrix A ? 

 (A) A’ be a matrix obtained from A by an elementary row operation (interchanging two rows). 

Then D(A’) = –D(A) 



 
 UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc. 

 
 

 

Toll Free: 1800-2000-092                                  Mobile:  9001297111, 9829619614, 9001252666                              

 

Website: www.vpmclasses.com              FREE Online Student Portal: examprep.vpmclasses.com 

 

Online Store: store.vpmclasses.com       E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com        

 Page 3 

 (B) A’ be a matrix obtained from A by an elementary row operation (replacing the row ai by 

ai + λaj, with λ ∈ F, i ≠ j). Then  D(A’) = D(A).  

 (C) A’ be a matrix obtained from A by an elementary row operation (replacing ai by µai, for µ 

≠ 0 in F). Then D(A’) = µD(A).  

 (D) All the three options are correct.  

5. Let V be the vector space of real polynomials of degree atmost 2.which defines a linear 

operator T ; V → V by T(xi) = 
i

j

j 0

x ,
=
∑  i = 0, 1, 2 then the matrix of    T–1  with respect to the 

basis (1, x, x2) is  

 (A) 
1 1 1

1 1 0

1 0 0

 
 
 
 
   

 (B) 
1 1 0

0 1 1

0 0 1

− 
 − 
 
   

 (C) 
1 1 1

0 1 1

0 0 1

 
 
 
 
   

 (D) 
1 0 0

1 1 0

0 1 1

 
 − 
 − 

 

6. Let f : (0, 2) → R be defined by  

 ( )
2x if x is rational

f x
2x 1 if x is irrational

= 
−
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 then   

 (A) f is differentiable exactly at one point 

  (B) f is differentiable exactly at two point  

 (C) f is not differentiable at any point in (0, 2) 

  (D) f is differentiable at any point in (0, 2)  

7. If n
n 0

a L
∞

=

=∑    

 and if nn
lim na 0,

→∞
=  then nn 0

a is
∞

=∑   

 (A) Converges to 0 

 (B) Converges to L 

 (C) Diverges to L 

 (D) Diverges to 0 

8. Consider the differential equation ( )x y x ydy
e e e

dx
−= −  and y = 0 and x → −∞  then  ( )ey log 2 is 

 (A) ( )xelog 1 2e−+
 

 (B) ( )2e1 2e−− +  

 (C) 0 

 (D) none of these 
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9. Consider the differential equation  3 2dy
y x y 0

dx
  + + = 
 

which of the following statements is 

true ? 

 (A) The differential equation is Bernoulli  

 (B) The differential equation is homogenous   

 (C) The differential equation can be converted to variable separable form by a suitable 

substitution    

 (D) By the substitution y2 + x = v differential equation can be resolved into homogenous form 

10. Let T : R3 → R3 be the linear transformation such that Y(1, 0, 1) = (0, 1 , –1) and  

T(2, 1, 1)= (3, 2, 1) Then T(–1, –2, 1) 

 (A) (6, –1, 5) 

 (B) (–1, 6, –5) 

 (C) (–6,–1,–5) 

 (D) (–1,–5, 6) 

11. Let T: R3 → R3 be the Linear transformation whose matrix with respect to the standard basis 

{e
1
 e

2
 e

3
} of R

3
 is  

1 3 3

3 5 3

3 3 1

 
 − − − 
  

Then T 

 (A) has distinct eigenvalues   

 (B) has  a non-zero null space   

 (C) has eigenvectors that span R
3
   

 (D) maps the subspace spanned by e1 and e2 into it self 
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12. Let T: R
2
 → R

3
 be the Linear transformation whose matrix with respect to standard basis of 

R
3
 and R

2
 is  

3 1

5 7

1 3

 
 
 
  

The T  

 (A) is one to one 

 (B) is one to one and onto both   

 (C) is onto 

 (D) has rank 1 

13. Let  { }nY y= be a sequence such that 

 
( )n 1

n

11 1
y ......

1! 2! n!

+−
= − + +   

 Then– n → ∞ 

 (A) {yn} is monotonic sequence 

 (B) {yn} is cauchy sequence  

 (C)  n my y− → ∞ as  n → ∞  

 (D) Y can not be calculated 

14. Let V be the vector space of function  f : R R→ if W be its subsets then which of the following 

W is subspace of v 

 (A) W = {f(x) : f(1) = 0} 

 (B) W = {f(x) : f(3) = f(1)} 

 (C) W = {f(x) : f(–x) = –f(x)} 

 (D) W = {f(x) : f(4) = 3 + f(2)} 
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15. ( )2

2 4 3 / 2

0 y
cos x dxdy =∫ ∫   

 (A) 1
sin8

3  

 (B) 2
cos8

3
  

 (C) 4
cos8

3  

 (D) 2
sin8

3
 

16. Find the surface of the solid formed by revolution about x-axis of the loop of the curve 

2 31
3x t , y t t .= = −  

 (A) π  

 (B) 2π  

 (C) 3π  

 (D) 4π  

17. The general solution of the d.e  
2

2
2

d y
4y sin x

dx
+ = is given by ,  

 (A)  2x 2x
1 2y C e C e sinx cos x−= + +  

 (B) 1 2
1 x

y C cos2x C sin2x sin2x
8 8

= + + −  

 (C) ( ) 2x
1 2

x
y C C cos2x e cos2x

8
−= + −
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 (D) ( )1 2
1

y C cos 2x C
8

= + +  

18. The mass of a solid right circular cylinder  of height h and radius of base b, if density (mass 

per unit volume) is numerically equal to the square of the distance from the axis of the 

cylinder.is 

 (A) 41
hb

4
π

 

 (B) 21
hb

2
π

 

  (C) 1
hb

2
π

 

 (D) None of these 

19. If f and g be continuous real valued functions on the metric space M. Let A be the set of all 

x∈M s.t. f(x) < g(x) 

 (A) A is closed 

 (B) A is open  

 (C) Neither open nor closed 

 (D) None of these 

20.  The function sinx (1 + cosx) at x = 
3
π

 is 

 (A) Maxima 

 (B) Minima  

 (C) Both (A)  & (B) 
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 (D) None of these 

21.  Evaluate . ( )
1

12
1
2

sin cos cos cos ec d
π −

π−α
θ α θ θ∫  

 (A)  ( )1 cos
2
π + α

 

 (B)  ( )1 cos
2
π − α   

 (C) ( )1 2cos
2
π − α

 

 (D) None of these 

22.  Using the method of Lagrange multipliers the greatest and smallest value that the function f 

(x,y) = xy takes on the ellipse 
2 2x y

1
8 2

+ =  is  

 (A)  2,0 

 (B)  -2,0  

 (C) 2,-2 

 (D) 1,2 

23.  If L(w) = w then w is a ––––––– of v. 

 (A) Subset 

 (B) set  

 (C) Superset 

 (D) Subspace 
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24.  Let S be a closed surface and let  denote the position vector of any point (x,y,z) measured 

from an origin O. then  

 3s

r
n̂ ds

r
⋅∫ ∫
�

  is equal to (if O lies inside S). 

 (A) 3π  

 (B) 2π    

 (C) 4π  

 (D) None of these 

25. Let p(x) be a non-zero polynomial of degree N the radius of convergence of the power 

series ( ) n

n 0

p n x
∞

=
∑

     
 

 (A) depends on N 

 (B) is 1 for all N 

 (C) is 0 for all N 

 (D)  is ∞ for all N 

26. The function  f : →ℝ ℝ satisfied  ( ) ( )f x f y c x y− ≤ − for all x, y ∈  and some constant  c 

∈  Then, 

 (A) f must be bounded      

 (B) f must be continuous but may not be uniformly continuous 

 (C) f must be uniformly continuous but may be not differentiable   

 (D) f must be differentiable 
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27. Consider the system of linear equations 

  a
1
x = b

1
y + c

1
z = d

1
 

  a
2
x + b

2
y + c

2
z = d

2
 

  a
3
x + b

3
y + c

3
z = d

3
 

 where ai bi ci di are real numbers for 1 i 3≤ ≤  if 
1 1 1

2 2 2

3 3 3

b c d

b c d 0

b c d

≠   then the above system 

has  

 (A) At most one solution    

 (B) always exactly one solution 

 (C) more than one but finitely many solutions 

 (D) infinitely many solutions 

28. Let y
1
(x) = 1 + x and y

2
(x) = ex be two solutions of y”(x) + p(x)y’(x) + Q(x)y(x) = 0 then the 

set of initial conditions for which the above differential equation has No solution is . 

 (A)  y(1)= 2, y’(1) = 1 

 (B)  y(0) =1, y’(0) = 2 

 (C) y(0)= 2, y’(0) = 1 

 (D) None of these 

29. Value of the 3 3

C

y dx x dy−∫�   is (where C are the two circles of radius 2 and 1 centered at the 

origin with positive orientation.)  
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 (A) 
45
2

π

 

 (B) 
50

2
π−  

 (C) 
50

2
π

 

 (D) 
45

2
π−        

30. The series 

 1 + 
2 n–1

2 2 2
... ...is

3 3 3
   + + + +   
   

 

 (A) Divergent 

 (B) Convergent 

 (C) Both (A) & (B) 

 (D) None of these  

 

 

 

 

SECTION - B (31-40) 

31. Apply the method of variation of parameters to solve x
2
y

2
 + xy

1
 – y =  x

2
e

x  then 

 (A) y = c
1
x + c

2 
1
x

+ e
x
 – x

–1 e
x 
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 (B) y = c
1
x + c

2

1
x

– e
x
 – x

–1 e
x
 

 (C)  2 x x
1 2xy c x c xe e= + + −  

 (D) y = c
1
x + c

2
 
1
x

– e
x
 + x

–1 e
x 

32. Solution of the differential equation    (D
2
 + 4) y = sec 2x. 

 (A)   y= c
1
 cos 2x + 

1
4

c
2
 sin 2x + cos 2x log cos 2x 

 (B)    y= c
1
 cos x + c

2
 sin x+ 

x
2

sin x + cos 2x log cos 2x 

 (C)  y = c
1
 cos 2x + c

2
 sin 2x+ 

x
2

sin 2x + cos 2x log cos 2x 

 (D)  1 24y 4c cos2x 4c sin2x 2xsin2x cos2xlogcos2x= + + +  

33. If f(x, y, z) = z
2
 y

2
 log (x) then f

xx y zz
 is not equal to : 

 (A) 
2

12 zy
x  

 (B) –
2

12 zy
x  

 (C) 
2

4 zy
x  

 (D) 5 xyz
3−

 

34. Let h be a continuous and differentiable function defined on [0, 2π]. Some  

 function values of h and h’ are given by the chart below: 
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3
x 0 2

2 2

h(x) 3 0 –2
6 4

3
h'(x) – –1 1

3 2 2

π ππ π

π π

π π π

   

 If p(x) = sin
2
(h(2x)),then p’ 

2
π 
 
 

is not equal to ____. 

 (A) 3 

 (B) – 2 

 (C) – 1 

 (D) 0 

35. Consider the Region R is the first quadrant bounded by the curves y = x
2
,  

 y = x
2
/ 5, xy = 2 and xy = 4 then value of dxdy in terms of dudv if u = x

2
/y ,v = xy is 

 (A) dxdy = 1
3v

 dudv 

 (B) dxdy = 1
3u

dudv 

 (C) dxdy = 1
3uv

+dudv 

 (D) 2
6dxdy dudv

u
=  

36. If 
3 4 5

4 1 2 8x 3y 6z 32
1 0 2

0 5 3 4 12 26x 5y
3 4 7

 
+    − − =     −     

 then find the value of x, y, z 

 (A) 2x = 2, 2y = 6, 2z = 8 
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 (B) x = 1, y = –3, z = 4 

 (C) x = 1, y = 3, z = –4 

 (D) x = 1, y = 3, z = 4 

37. If 
3 4

2 1 2
A 1 1 , B

1 3 4
2 0

− 
  = =   
   

 

 then which of the following statements are false ? 

 (A) (AB)' = A'B' 

 (B) B'A' = (AB)’   

 (C) AB = A'B' 

 (D) (AB) = B'A' 

38. Which of the following are the wrong basis of the subspace spanned by the vectors α
1
 = (1, 

2, 3), α
2
 = (2, 1, –1),α

3
 = (1, –1, –4), α

4
 = (4, 2, –2)? 

 (A) (α
2
, α

3
) 

 (B) (α
1
, α

3
) 

 (C) (α
1
, α

2
) 

 (D) (α
1
, α

4
) 

39. If the matrix 
1 i1

A ,
i a2

 
=  − 

where i 1,= −  is unitary, then a is not equal to : 

 (A) -1 
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 (B) 2 

 (C) 0 

 (D) 1 

40. In the given set 

 1 2 3

1 3 1 3
A w i, w i, w 1

2 2 2 2

  = = − + = − − = 
  

  

  the cube roots do not form. 

 (A) Group w.r.t. addition, the set of complex number c. 

 (B) Group w.r.t. multiplication, the set of complex number c. 

 (C) Group w.r.t. subtraction, the set of complex number c. 

 (D) Group w.r.t. division, the set of complex number c. 

 

SECTION - C (41-60) 

41. Evaluate the value of α, such that  

 ( ) ˆV x 3y i= +
�

+ (y – 2z)  ( )ˆ ˆj x z k+ + α  

 is solenoidal. 

42. If u is harmonic on ( ){ }2 2x,y x y 1 ,+ ≤ and u
n

∂
∂

 is the normal derivative of u on the boundary 

of the unit disc,then what is the value of   
2

0

u
d

n

π ∂ θ
∂∫ ? 

43. Evaluate , 
C

d∫ F. r  where F = ˆ ˆ ˆxyi yzj zxk+ +  and curve C is r =  2 3ˆ ˆ ˆt i t j t k+ + and –1 ≤ t ≤ 1. 
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44. In a group G, a
5
 = e, aba

–1
 = b

2
 for a, b ∈ G , ( )b e≠ What is the value of O(b) ?  

45. What is the number of subgroups of S
4
 of order 12 ? 

46 Determine the radius of convergence  for the following power series 

 . n

n 0

n!(2x 1)
∞

=
+∑  

47. Evaluate 
S

ˆF nds⋅∫∫
�

where 2 2 2ˆ ˆ ˆF x i y j z k= + +
�

 and S is the surface of the cube 0 x, y,z 1≤ ≤  

48. Evaluate limit  . 

∞ −

+− −→∞
∈∫
ℤ

2

2

n r / 2

R

n 1 R / 2R

r e dr
Lim ,n

R e
 

49. Let  
( ) ( )f x f yx y

f
2 2

++  = 
 

for all real x and y. If f’(0) exists and equals – 1 and f(0) = 1, then 

find f(2).  

50. If u = log
e
(x

2
 + y

2
) + tan

–1
, 

y
x

 
 
 

 then find out the value of . 
2 2

2 2

u u
x y

∂ ∂+
∂ ∂

 

51. Let I =  
y

y

C

e
dx (e ln x x)dy,

x
+ +∫ where C is the positively oriented boundary of the region 

enclosed by y = 1 + x
2
, y = 2, x = 

1
2

,then what is the value of I? 

52. If A = (3x
2
 + 6y)i – 14yzj + 20xz

2
k, evaluate 

C
.dr∫ A  from (0, 0, 0) to (1, 1, 1) along the 

following paths C :  

  x = t, y = t2, z = t3.  

53. If 
2 2 2 2

x yˆ ˆV i j
x y x y

= +
+ +

��
 what is the value of this integral 

C

v.dr∫
�

 the circular path x2 + y2 = 1 ? 
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54. For which value of the system of linear equation  

   3x – y + λz = 1,  

   2x + y + z = 2,  

   x + 2y – λz = –1 ?   

 have no sol.  

55. If 
5 4 21 5 4 2

0

x x x
4x 5x 10x dx

x
+ + + +∫  = α (19)3/2 

 then what is the value of α ? 

56. On applying the mean value theorem on integral, then find out the average value of f(x) = 3 

–
3
2

 x or on [0, 2]. 

57. Evaluate ( )2 4 2

–2
x – 4x 6 dx.+∫  

58. Evaluate 
/ 6 –3

0
cos 2 sin2 d

π
θ θ θ∫  

59. If 
2 5 5

–2 –2 –2
3f(x)dx 12, f(x)dx 6 and g(x)dx 2= = =∫ ∫ ∫  

 then determine the value of . 
5

–2

f(x) g(x)
dx

5
+ 

 
 

∫  

60. What is the  value of  
2 23 9– x 9– x

0 0 0
dz dy dx∫ ∫ ∫ ? 
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ANSWER KEY 

Que 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans A B B D B A B D D C C A B D D
Que 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans C B A B A B C D C B D A C D B
Que 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans A,C C,D A,C,D A,C,D B,D A,D A,C,D A,B,D B,C,D A,C,D -2 0 1.428 31 6
Que 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans 0 3 1 -1 0 0.208 5 0 -3.5 0 1.5 15.466 0.75 1.6 18  

HINTS AND SOLUTIONS 

1.(A) We find that  

 W(sin x, cos x) = 
sin x cos x

cos x sin x−
 = – sin2 x – cos2  x = – 1  0≠  

 for all real x. Thus, since W(sin x , cos x) 0≠  for all real x, we conclude that sin x and cos 

x are indeed linearly independent solutions of the given differential equation on every real 

interval.  
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2.(B) (4x + xy
2
) dx + (y + x

2
y)dy = 0  

 Dividing by (1 + x2) (y2 + 4), we have 

  ( )2 2

x y
dx dy 0

1 x 4 y

 
+ =  + + 

  

 On integrating it, we get , 

  ( ) ( )2 21 1
ln 1 x ln 4 y

2 2
+ + + = 0 

 or ln (1 + x2)1/2  + ln (4 + y2)1/2  = c 

 or (1 + x2)1/2  (4 + y2)1/2  = new constant  

 or (1 + x2) (4 + y2) = new constant 

3.(B) Since, we know that every group of order p2 is cyclic, where p is a prime integer. 

 ∴ Group of order p2 is abelian also. 

 ∴ Group of order 72 i.e, 49 is abelian and cyclic.  

4.(D) By a well known result we know that if A be an n × n matrix with coefficients in F, having 

rows {a1, a2, ....., an }, then the following statements are true.  

 (a) if A’ be a matrix obtained from A by an elementary row operation (interchanging two 

rows). Then  

   D(A’) = – D(A) 

 (b) if A’ be a matrix obtained from a by an elementary row operation (replacing the row ai by 

λaj, with λ ∈ F, i ≠ j). Then  
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   D(A’) = D(A) 

 (C) if A’ be a matrix obtained from A by an elementary row operation (replacing ai by µai, for 

µ ≠ 0 in F). Then  

   D(A’) = µD(A) 

 i.e. all the three options are correct.  

5.(B) T(x0, x1, x2) = (x0, x0 + x1, x0 + x1 + x2 )  

 Let basis are (1, 0, 0), (0, x, 0), and (0, 0, x2 )   

 Then  T(1, 0, 0) = (1, 1, 1)  

  T (0, x, 0) = (0, x, x)  

  T(0, 0, x2) = (0, 0, x2)  

   ⇒
2

1 1 1

T 0 x x

0 0 x

 
 

=  
 
 

 

  | T |  = 1 (x3) = x3     

 At x = 1,  
1 1 1

T 0 1 1

0 0 1

 
 =  
  

   and | T | =1  

 Cofactors of T  

 T11 = 1  T12 = 0   T13 = 0  

 T21 = – 1 T22 = 1   T23 = 0  

 T31 = 0  T32 = – 1  T33 = 1  
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 ∴ adj. T = Transpose of co-factors matrix = 
1 1 0

0 1 1

0 0 1

− 
 − 
  

  

 Hence 1

1 1 0
1

T adj. T 0 1 1
T

0 0 1

−
− 

 = = − 
  

     

6.(A) Given that f(0, 2) → R then 

 ( )
2x if x is rational

f x
2x 1 if x is irrational

= 
−

 

  ( ) 2x if x is rational
f ' x

2 if x is irrational


= 


 

 ⇒  f(x) is differentiable only when x = 1 

 i.e., f(x) is differentiable, exactly at one point 

7.(B)     Given that n
n 0

a L
∞

=
=∑        ....(1) 

 and  nn
lim na 0,

→∞
=        ....(2)  

            By a well known th. we know that  

  
n

kn
k 1

1
lim ka 0.

n→∞ =
=∑       ....(3) 

 Given ∈ > 0, it follows from (2), (3), and (1) that there exists N ∈ I such that 

  |nan| < 
3
∈  (n ≥ N),     ....(4) 

  
n

k
k 1

1
ka

n =
∑  < 

3
∈   (n ≥ N),     .....(5) 
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 and such that 

 k
k

k 0

L – a x
3

∞

=

∈<∑            
1

1– x 1 .
N

 < < 
 

      .....(6) 

 For any n ∈I and x ∈(0, 1) we have 

 L – 
n

k
k 0

a
=
∑  = L –

n
k k

k k k
k 0 k 0 k 0

a x a x – a
∞ ∞

= = =
+∑ ∑ ∑ = L – . 

n
k k k

k k k
k 0 k 1 k n 1

a x a (x –1) a x
∞ ∞

= = = +
+ +∑ ∑ ∑  

 Hence 

 
n n

k k k
k k k k

k 0 k 0 k 1 k n 1

L – a L – a x a .(1– x ) a x
∞ ∞

= = = = +
≤ + +∑ ∑ ∑ ∑ = I1 + I2 + I3, say. .....(7) 

 For any n ≥ N, choose x such that 1 – 1/n < x < 1 – 1/(n + 1). Then 1 – 1/N ≤ 1 – 1/n < x < 

1, and so, by (6), 

  I1 = k
k

k 0

L – a x
3

∞

=

∈<∑  

 Now I – xk = (1 – x) (1 + x + x2 + .... + xk – 1) ≤ k(1 – x), for any k ∈ I. 

 Hence, since 1 – x < 1/n, we have 

  1 – xk ≤ k(1 – x) < 
k
n

.      .....(8) 

 By (8) and (5) we then have (since n ≥ N) 

  I2 = . 
n n

k
k k

k 1 k 1

1
a (1– x ) ka

n 3= =

∈< <∑ ∑  

 To estimate I3 we have, using (4), 

      I3 = 
k k

k k
k

k n 1 k n 1 k n 1 k 0

x x
ka x x .

k 3 k 3(n 1) 3(n 1) 3(n 1)(1– x)

∞ ∞ ∞ ∞

= + = + = + =

∈ ∈ ∈ ∈< ≤ ≤ =
+ + +∑ ∑ ∑ ∑  



 
 UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc. 

 
 

 

Toll Free: 1800-2000-092                                  Mobile:  9001297111, 9829619614, 9001252666                              

 

Website: www.vpmclasses.com              FREE Online Student Portal: examprep.vpmclasses.com 

 

Online Store: store.vpmclasses.com       E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com        

 Page 24 

 But x < 1 – 1/(n + 1) and so 1 – x > 1/(n + 1). Thus (n + 1) (1 – x) > 1 and so 

  I3 .
3(n 1)(1– x) 3

∈ ∈≤ <
+

 

 From (7) we then have 

   
n

k 1 2 3
k 0

a –L I I I
=

≤ + + <∈∑  (n ≥ N)  

 which proves that kk 0
a∞

=∑ converges to L. 

8.(D) Given differential equation ( )x y x ydy
e e e

dx
−= −  

 multiply both sides of the given equation by ey we get 

 ( )y x y y x ydy
e e e e e

dx
−= −   

 ( )y x x ydy
e e e e

dx
= −   

 ⇒ y x y 2xdy
e e e e

dx
+ =   

 Take ey = t 

 y dy dt
e

dx dx
=   

 ⇒ x 2xdt
te e

dx
+ =   

 Integrating factor 
x xe dx ee e∫= =  

 solution is  
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x xe 2x ete c e e dx= + ∫   

 where c is an arbitrary constant 

 
x xe x e xt e c e e e dx⋅ = + ∫   

 where  u = ex 

  du = exdx 

 ⇒ x ut e c u e du⋅ = + ⋅∫  = c + (u – 1)e4 

  t·ex = c - (ex – 1) 
xee  

 ⇒ ( )y x xe ce e 1−= + −   

 ⇒ ( )xey xe c e e 1
−= + −   

 as x → −∞   

      y 0→   

 ⇒ 0 0e ce 0 1= + −   

  ⇒ –2 = c 

 so 
xy e xe 2e e 1−= − + −  

 now  ( )xx eylog e 1 2e−− −  

 when x = log 2 

 ( ) ( )xey log2 log 2 1 2e−= − − ( )xelog 1 e−= − − = not defined. 

9.(D) Given differential equation 
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 3 2dy
y x y 0

dx
  + + = 
 

  

 now on observing we can see that. The differential equation is neither Linear and 

homogeneous nor separable now putting y2 = v–x 

   or 
dy 1 dv

y ' 1
dx 2 dx

 = − 
 

 

 The given equation reduces to 
1 du

( x) 1 x (v x) 0
2 dx
 υ − − + + − = 
 

 

 writhing  3 2dy dy
y y y

dx dx
 =  
 

  

 or ( ) du
u x (v x) 2v 0

dx
− − − + =  

 or dv u x
dx x v

+=
−

 

 which is a homogeneous equation 

10.(C) Since T : R3 → R3 

 such that T(2, 1, 1) = (3, 2, 1) 

   T(1, 0, 1) = (0, 1 , –1) 

 But let (–1, –2 ,1) = a (2, 1, 1) + b(1, 0, 1) 

 on solving – 1= 2a + b 

   – 2 = a + 0 

   a+ b = 1 

  ⇒ b = 3 
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 so on applying transformation T on (1) bothsides 

 T(1, -2, 1) = T(–2, (2, 1,1) + 3(1, 0, 1) = –2 T(2, 1, 1) + 3T(1, 0, 1) 

     = –2 (3, 2, 1)+ 3(0, 1, –1) = (–6, –1, –5) 

11.(C) Let T : R3 + R3 

 such that the matrix for T is given by 

  A = 
1 3 3

3 5 3

3 3 1

 
 − − − 
  

 

 First we check out the eigenvalues of A is given by 

 |A – λΙ| = 
− λ 

 − − − λ − 
 − λ 

1 3 3

3 5 3

3 3 1

  

 = (1 – λ) [–(5 + λ)(1 – λ) + 9] – 3[–3 (1–λ)+ 9] +3 [-9 +3 (5 + λ)] 

 = –λ3 – 3λ2 + 4 = – (λ –1) (λ +2)2 

 The Eigen vectors for l =1 is u1 = 

1

1

1

 
 
− 
 
 

 

 as  

1 11 3 3

3 5 3 1 1 1

3 3 1 1 1

    
    − − − − = −    
         

 

 and Eigen vectors for λ = –2 are v2 =  

1

1

0

− 
 
 
 
 
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 and if P = 
1 1 1

1 1 0

1 0 1

− 
 − 
  

 

 Then P–1 AP = D 

 where D = 
1 0 0

0 2 0

0 0 2

 
 − 
 − 

  

 so set {υ1 υ2 υ3} spans R3 as dim R3 =3 

12.(A) Let iof T : R2 → R3 be a Linear transformation such that matrix a with respect to standard 

basis  of T is 
3 1

5 7

1 3

 
 
 
  

 

 here clearly the columns of A are linearly independent b ⇒ T is one one mapping since 

matrix is 3 × 2 the column of A span R3 if A has 3 pivot positions but it is contradiction as A 

has 2 columns only 

 ⇒ Associated Linear transformation is not onto 

 Rank of matrix = Rank of Linear transformation =2 

13.(B) Let Y = (yn) be the sequence of real numbers given by 

 1 2

1 1 1
y : , y : ,.......,

1! 1! 2!
−   

( )m 1

n

11 1
y : .... .

1! 2! m!

+−
− + +   

 Clearly, Y is not a monotone sequence. However, if m > n, then 
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( )
( )

( )
( )

( )n 2 n 3 m 1

m n

1 1 1
y y ....

n 1 ! n 2 ! m!

+ + +− − −
− = + + +

+ +
  

 Since , r 12 r!− ≤ it follows that if m > n, then  

 
( ) ( )m n

1 1 1
y y ......

n 1 ! n 2 ! m!
− ≤ + + +

+ +
  

 
n n 1 m 1 n 1

1 1 1 1
... .

2 2 2 2+ − −≤ + + + <   

 Therefore, it follows that (yn) is a Cauchy sequence. Hence it converges to a limit y. At the 

present moment we cannot evaluate y directly; however, passing to the limit (with respect 

to m) in the above inequality, we obtain 

 n 1
ny y 1/ 2 .−− ≤    

 Hence we can calculate y to any desired accuracy by calculating the terms yn for 

sufficiently large n. The reader should to this and show that y is approximately equal to 

0.632 120559. 

14.(D)  (a) Let 0̂  denote the zero polynomial, so  ( )0̂ x 0= for every value of x. 

  0̂ W,∈ since  ( )0̂ 1 0.= Suppose f. g ∈ W. Then f(1) = 0 and g(1) = 0.  Also, for scalars a 

and b, we have 

   (af + bg) (1) = af(1) + bg(1) = a0 + b0 = 0 

 Thus af + bg ∈ W, and hence W is a subspace. 

 (b) 0̂ W,∈  since ( ) ( )ˆ ˆ0 3 0 0 1 .= =  Suppose f, g ∈ W. Them f(3) = f(1) and g(3)  g(1). Thus, 

for any scalars a and b, we have 
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  (af + bg)(3) = af(3) + bg(3) = af(1) + bg(1) = (af + bg) (1) 

 Thus af + bg ∈ W, and hence W is a subspace.  

 (c) 0 ∈ W, since  ( ) ( )ˆ ˆ0 x 0 0 0 x .− = = − = − Suppose f . g ∈ W. Then f(–x) = –f(x) and g(–x) = –

g(x). 

 Also, for scalar a and b, 

  (af + bg)(–x) = af (–x) + bg(–x) = –af(x) – bg(x) = –(af + bg)(x) 

 Thus ab + gf ∈ W, and hence W is a subspace of V. 

  f1g ∈ W 

  f(4) = 3 + f(2) 

 and g(4) = 3 + g(2) 

 If a, b ∈ ,ℝ  then 

 af + bg)(4) = af (4) + bg(4) = a[3 + f(2)] + b[3 + g(2)], from (i) 

 = af(2) + bg(2) + 3a + 3b = (af + bg) (2) + 3(a + b) 

      ( )( )3 af bg 2≠ + +  

 ∴ ( )( )af bg 4+ ∉ W  

 Hence, W is not a subspace of V. 

15.(D) Here  R : 0 y 2≤ ≤  

  2y x 4≤ ≤  

 on changing  the order of integration 

 we get 0 x 4≤ ≤  
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            0 y x≤ ≤   

 so ( ) ( )2

2 4 4 x3 / 2 3 / 2

0 y 0 0
cos x dx dy cos x dx dy=∫ ∫ ∫ ∫ ( )

x4 3 / 2

0 0
ycos x dx= ∫ ( )4 3 / 2

0
x cos x dx= ∫  

  
8

0

2
cos4du

3
= ∫

2
sin8

3
=  

16.(C) The equations of the curve are 
2 31

3x t , y t t= = −  

  dx / dt 2t∴ = and ( )2dy / dt 1 t= −  

 Hence ( ){ } ( )
2 2

2 22 2 2ds dx dy
4t 1 t 1 t

dt dt dt

     = + = + − = +    
     

 

 or  ds / dt ( )21 t= +  

 Also for the loop (putting y = 0) t varies from 0 to . 3  

    The required surface
3 3

t 0 t 0

ds
2 y ds 2 y. dt

dt= =
= π = π∫ ∫   

 ( )( )3 3 21
3t 0

2 t t 1 t dt
=

= π − +∫

( )
3

3 3 5 2 4 61 1
2 60

0

2 2 3
3t 2t t dt t t t

3 3 2
π π  = + − = + −  
∫  

  ( ) ( ) ( )2
3 9 / 2 9 / 2 9 / 2 3 . = π + − = π   

17.(B) A.E. is m2 + 4 = 0 m = 2i, -2i 
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  C.F. is y = C1 cos 2x + c2 sin 2x 

 P. .Ι  =
2

2

1
sin x

D 4+
  =  ( )2

1 1
1 cos2x

2D 4
−

+
=  

2 . 2

1 1
1 cos2x

D 4 D 4

 − + +   
=  1 1

x cos2x
4 2D
 − 
 

 

  = 1 x
sin2x

4 4
 − 
 

 = 1 1
8 8

−  x sin 2x   

  Required solution is y = C1 cos 2x + C2 sin 2x + 1 1
8 8

−  x sin 2x 

18.(A) 
2 b h

2 2

0 0 0
M r dV r rdzdr d

π

ℜ

= = ⋅ θ =∫∫∫ ∫ ∫ ∫
2 b

3

0 0
r hdr d

π
θ =∫ ∫  

   
2 b4

00

1
hr d

4

π
 θ =∫

2
4 4 4

0

1 1 1
hb d hb 2 hb .

4 4 2

π
θ = ⋅ π = π∫   

19.(B) It is a very well known theorem that if f and g be continuous real – valued function on the 

metric space M and A be the set of all x∈M s.t. f(x)< g(x) then A is open set. 

20.(A)Let f(x) = Sin x ( 1 + cos x)  

 ⇒ f'(x) = cosx (1 + cosx) + sinx (–sinx) = cosx + cos2x – sin2x  

  = cosx + cos2x 

     f"(x) = – sin x – 2sin2x = – (sinx + 2sin2x) 

 for maximum or minimum value of f(x), f'(x) = 0 

 therefore  cos x + cos2 x = 0 

  ⇒  cos x = – cos2x 

  ⇒  cosx = –cos (π ± 2x) 

  ⇒  x = π ± 2x 
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  ⇒  x =
3
π

 , –π  

 Now f" 
3
π 
 
 

= – 2sin 
2
3
π

 – sin 
3
π

= – 
2 3 3
2 2

−  = – 
3 3

ve
2

= −  

 Therefore f(x) is maximum at x =π/3. 

21.(B) Let  

 
( ) ( )/ 2 1

2

g sin cos cos cos d
π −
π−α

α = θ α θ θ∫  

 Applying the general Leibnity’s rule we obtain 

 ( ) / 2 1

2 2
2

sin d
ǵ sin cos cos cosec

2 21 cos cosec

π −
π−α

 α θ π π   α = + − α α − α    
    − α θ∫      

 = 12

2 2
2

sin sin d
cos cos (1)

sin cos

π
−

π −α

α θ θ + α
θ − θ∫

 
=   

sin

0 2 2

sin dt
0

sin t

α α +
α −∫ = 

sin

1

0

t
sin sin

sin

α
−  α   α  

 

 = . 1 1sin
sin sin sin 0

sin
− − α α −  α    

= (1 cos )
2
π − α  

 Integrating w.r. to α. 

 ( )g cos C
2
πα = − α +  

 But , g
2 2
π π  = 
 

 then c = π/2 

 hence . ( ) ( )g 1 cos
2
πα = − α  

22.(C)  2 and – 2  



 
 UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc. 

 
 

 

Toll Free: 1800-2000-092                                  Mobile:  9001297111, 9829619614, 9001252666                              

 

Website: www.vpmclasses.com              FREE Online Student Portal: examprep.vpmclasses.com 

 

Online Store: store.vpmclasses.com       E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com        

 Page 34 

 We want extreme values of f(x,y) = xy subject to the constraints 

 ( )
2 2x y

g x,y 1 0
8 2

= + − =    (1) 

 To do so, we first find the value of x,y and λ for which  

  ∇f = λ∇g  

 and g(x,y) = 0 

 the gradient eq. in eq (1) gives  

 ˆ ˆ ˆ ˆyi xj xi yj
4
λ+ = + λ  

 from which we find  

 y x, x y
4
λ= = λ  

 and . ( )
2

y y y
4 4
λ λ= λ =  

 so y = 0 or λ = ± 2. we now consider these two cases 

 case I if y = 0 then x = y = 0 But (0, 0) is not on the ellipse therefore y + 0. 

 case II If y ≠ 0 then λ = ± 2 and x = substituting this in the eq. g(x,y) = 0 

 given  

 
( )2 22y y

1
8 2

±
+ =   

 ⇒ 4y2 + 4y2 =8 ⇒ y = ± 1 
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 The function f(x,y) = xy therefore takes on its extrem values on the ellipse at the four points 

(± 2, 1), (± 2, – 1)  

             The extreme values are xy = 2 and xy = – 2. 

23.(D) Let L(w) = w 

 and x,y ∈ w,  α, β ∈ FE 

 then x,y∈  L(w)  

 x,y are linear combination of members of w. 

 ⇒  αx + βy is a linear combination of members of w 

 ⇒  αx + βy ∈ L(w) 

 ⇒  αx + βy ∈w  

 ⇒  w is a subspace of v. 

24.(C)  When origin O is inside S. In this case, divergence theorem cannot be applied to the region 

V enclosed by S, since 
3

r
F

r
=  has a point to discontinuity at the origin. To remove this 

difficulty, let us enclose the origin by a small sphare Σ of radius ε.  

 The function F is continuously differentiable at the points of the region v´ enclosed between 

S and Σ. Therefore applying divergence theorem for this region V´, we have 

 
3 3S

r r
n dS d

r rΣ
⋅ = ⋅ Σ∫∫ ∫∫  

 3V´

r
div dV´ 0

r
  = 
 

∫∫∫  since div . 3

r
0

r
  = 
 
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 ∴ 
3 3S

r r
n dS d

r rΣ
⋅ = − ⋅ Σ∫∫ ∫∫   

 Now on the sphere Σ, the outward drawn normal n is directed towards the centre. 

Therefore on Σ, we have 

 
r

n = −
ε

   

 ∴ , 3 3

r r r
n d d

rΣ Σ

 − ⋅ Σ = − ⋅ − Σ εε  
∫∫ ∫∫ since on Σ,r = ε 

 = 
2 2

2
4 4 2 2

r 1 1
d d d 4 r 4

Σ Σ Σ

εΣ = Σ = Σ = π ε = π
ε ε ε ε∫∫ ∫∫ ∫∫  

 Hence . 
3S

r
n dS 4

r
⋅ = π∫∫  

25.(B) Since here an = p(n) 

 if let p(x) N N 1
0 1 Na x a x .... a−= + + +  

 Radius of convergence of power series is given by 

 n

n
n 1

a
R lim

a→∞
+

=
( )

( )n

p n
lim

p n 1→∞
=

+ ( ) ( )
N N 1

0 1 N
N N 1n

0 1 N

a n a n .......................a
Lim

a n 1 a n 1 ......... a

−

−→∞

+ +
=

+ + + + +
 

 
0 1 N N

N N 1n

0 1 n N

1
a a 1/n .....a

NLim
1 1 1 1

a 1 a 1 ......a
n n n N

−→∞

+ +
=

     + + + +     
     

0

0

a
1

a
= =  

26.(D) The definition of lipschitz function is given by  

 Let A R⊆  and let f : A → ℝ   if there exists a constant k > 0 such that 
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  ( ) ( )f x f u k x u− ≤ −  for all x, u ∈ A 

 so we have lipschitz function in our question asked (as it satisfies lipschitz condition) 

 now we will show uniform continuity of lipschitz function 

 Since  ( ) ( )f x f y c x y− ≤ −  x,y∀ ∈ℝ  

 The given ε > 0 we can take δ = ε/k if x. y ∈ℝ  satisfy |x – y| < δ 

 Then  ( ) ( )f x f y K
k
ε− < ⋅ = ε   

 Therefore f is uniformly continuous on R  

 But for differentiability 

 Since  ( ) ( )f x f y c x y− ≤ −  

 ⇒  
( ) ( )f x f y

c
x y

−
≤

−
  

 ⇒  
( ) ( )f x f y

0 c
x y

−
− ≤

−
  

 ⇒  f is differentiable at y x,y∀ ∈ℝ  

 ⇒  f is differentiable function to 0 

27.(A) Since Given system of linear equation 

  a1x = b1y + c1z = d1 

  a2x + b2y + c2z = d2 

  a3x + b3y + c3z = d3 
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 It can be represented as AX = B 

 here [A] can have rank 3 or less than 3 

 i.e. ( )A 3ρ ≤  

 and [Ab] have rank 3 as we have given 

  
1 1 1

2 2 2

3 3 3

b c d

b c d 0

b c d

≠  

  ⇒   ρ(A/b) = 3  

 case(I) if ρ(A) = 3 

 Then ρ(A) = ρ(Ab) 

 ⇒  system have exactly one solution 

 Case(II) if  

  ρ(A) < 3 

 ⇒  system have no solution. 

  ⇒  system can have at most one solution. 

28.(C) Since y1 = 1 + x and y2 = ex be two solutions of 

 y’’(x) + P(x) y’(x) + Q(x) y(x) = 0    ............(1) 

 then will satisfy (1) 

 so if y1 = 1 + x if y2 = ex 

   y’ = 1   1
2y  = ex 
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   y’’ = 0    2
''y = ex   

 and P(x) + Q(1 + x) = 0 

  (1 + P + Q)ex = 0 

 ⇒ P + Q(1 + x) = 0   

  P + Q + 1 = 0 

 on solving them we get P =
–1– x

x
 

    Q = 
1
x

 

 If P = 
–1– x

x
 and Q = 

1
x

 

 Differential equation becomes 

 xy’’ – (1 + x)y’ + 1 = 0 

 and solution is of the form 

 y = c1ex + c2(1 + x) 

 take options 1 2

1 2

y(0) 2 c c

y '(0) 1 c c

= = + 
= = + 
  .......(1) 

 on solving equation set (1) 

 we get no solution 

 Thus for the conditions y(0) = 2, y’(0) = 1 

 differential equation has no solution 
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29.(D)  In this case the region D will be the region between these two circles and that will only 

change the limits in the double integral.  

 Here is the work for this integral.  

 3 3

C

y dx x dy−∫� = ( )2 2

D

3 x y dA− +∫∫ = 
2 2 3

0 1
3 r drd

π
− θ∫ ∫  

= 
2

2 4

0
1

1
3 r d

4

π
− θ∫

 
= 

2

0

15
3 d

4

π
− θ∫

 
= 

45
2

π−  

30.(B) Here Sn = Sum of first n terms of the given series 

        Sn = 1 +
2 n–1

2 2 1
...

3 3 3
   + + +   
   

= 
n1– (2 / 3)

1– 2 /3
= 3 – 3(2/3)n 

31. (A,C) Given eq. can be written as 

   x
2 1 2

1 1
y y – y e

x x
+ =       ...(1) 

 ⇒ (x2D2 + xD – 1) y = 0      ...(2) 

  where 

  d
D

dx
=   

 which is a homogeneous eq. 

 Put x = ez 

 then D1 = d
D

dx
=  then eq (2) become 

  [D1(D1 – 1) + D1 – 1] y = 0 

  [D1
2 – 1] y = 0       ...(3) 

 its A E is m2 – 1 = 0 
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   m = ± 1 

 then solu. of eq (3) is 

  y = aez + be–z 

  y = aez + b(ez)–1 

  y = Ax + Bx–1       ...(4) 

 be the complete solution of eq (1) then A and B are function of x which are so chosen that 

(1) will be satisfied. Differentiating (4) w.r.t x we have 

  y1 = A1x + A + B1x–1 – Bx–2     ...(5) 

 Choose A and B s.t. 

  A1x + B1x–1 = 0       ...(6) 

 then by eq (4) we get 

  y1 = A – Bx–2       ...(7) 

 Differentiating (7) 

  y2 = A1 – (B1x–2 – 2Bx–3)     ...(8) 

 using (4), (7) and (8), (1) reduces to 

  A1 – B1x–2 = ex       ...(9) 

 Solving (6) and (9) 

  A1 = dA 1
dx 2

=  ex 
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  B1 = dB 1
–

dx 2
=  x2 ex 

 Integrating 

  A = x
1

1
e dx c

2
+∫

x
1

1
e c

2
= +    

  B = – 2 x
2

1
x e dx c

2
+ +∫  = c2 –

1
2

x2ex + xex – ex. 

 Substitute the value of A and B in eq. (4) we have the required solution is 

  x 2 x x x –1
1 2

1 1
y e c x c – x e xe – e x

2 2
   = + + +   
   

 

 ⇒ y = c1x + c2x–1 + ex – x–1ex   

 ⇒ y = c1x + c2
1
x

+ ex – x–1 ex  

  ⇒ 2 x x
1 2xy c x c xe e= + + −  

32.(C,D) Given differential eq. is 

  (D2 + 4) y = sec 2x 

 its AE is 

          m2 + 4 = 0 

         m2  =  – 4 

           m  = ± 2i 

       CF = c1 cos 2x + c2 sin 2x 
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        PI = 
2

1
D 4+

sec 2x =
1

(D 2i)(D – 2i)+
sec 2x = 

1 1 1
–

4i D – 2i D 2i
 
 + 

sec 2x     ...(1) 

 Now  
1

D – 2i
sec 2x = e2ix –2ixsec 2x. e dx∫  

= e2ix sec 2x (cos 2x – i sin 2x)dx∫  

  = e2ix (1– i tan 2x) dx∫  
= e2ix  

i
x logcos2x

2
 + 
 

 ...(2) 

 Similarly 

 
1

D 2i+
sec ax = + e–2ix  

i
x – log cos2x

2
 
 
 

    ...(3) 

 by eq (2) and (3) 

 eq (1) becomes 

 PI = 2ix –2ix1 i i
e x log cos 2x – e x – log cos 2x

4i 2 2
    +    

    
 

  = 
2ix –2ix 2ix –2ixe – e i e e

x log cos 2x
4i 2 4i

   ++   
   

 

  = 
x
2

sin 2x +
1
4

 cos 2x log cos 2x 

 hence the required sol is 

      y = CF + PI 

          y = c1 cos 2x + c2 sin 2x+
x
2

 sin 2x +
1
4

 cos 2x log cos 2x 

  1 24y 4c cos2x 4c sin2x 2xsin2x cos2xlogcos2x= + + +  

33. (A,C,D) In this case we differentiate from left to right. Here are the derivatives for this part. 
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            fx = 
3 2z y
x

 

            fxx = –
3 2

2

z y
x

 

            fxxy = –
3

2

2z y
x

 

           fxxyz = –
2

2

6z y
x

 

          fxxyzz  = – 
2

12zy
x

 

34. (A,C,D) The Chain Rule will have to be applied three times in this.  

    p’(x) = 2(sin (h(2x))) · cos (h(2x)) · h’(2x) · 2 

 Because 2x = 2
2
π 
 
 

= p, you can write: 

    p’
2
π 
 
 

= 2(sin (h(π))) · cos (h(π)) · h’(π) · 2 

       p’
2
π 
 
 

= 2(sin ) 
4
π 

 
 

· cos 
4
π 

 
 

· (–1) · 2 

         
1 1

p 2· (–2)
2 2 2

π ′ = × 
 

            

     p' –2
2
π  = 
 

  

35. (B,D) 
2 2

x y

x y

u u 2x / y –x / y
u u y x

= = 3x2/y. Therefore, 

   dudv = (3x2 /y) dxdy = 3u dxdy 
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       ⇒ dxdy = 1
3u

dudv  

   ⇒    2
6dxdy dudv

u
=  

36.(A,D) 
3 4 5

4 1 2 8x 3y 6z 32
1 0 2

0 5 3 4 12 26x 5y
3 4 7

 
+    − − =     −     

 

 
12 1 6 16 0 8 20 2 14

5 9 0 0 12 0 10 21

− + + + − + 
= − + + + − + 

8x 3y 6z 32

4 12 26x 5y

+ 
 − 

 

 
17 24 32 8x 3y 6z 32

0
4 12 11 4 12 26x 5y

+   
− =   −   

 

                  
17 8x 3y 24 6z 0

0
0 0 11 26x 5y

− − − 
= − + 

 

 ⇒ 24 – 6z = 0 

  17 – 8x – 3y = 0  

 11 – 26x – 5y = 0 

 on solving the above eq.we get 

  x = 1, y = 3 

 Hence x = 1, y = 3, z = 4 

37.(A,C,D) Given 
3 4

A 1 1

2 0

− 
 =  
  

 

 
3 1 2

A '
4 1 0

 
=  − 
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2 1 2

B
1 3 4
 

=  
 

 

 
2 1

B' 1 3

2 4

 
 =  
  

 

                 
2 3 4

B'A ' 9 4 2

10 6 4

 
 = − 
 − 

 

 AB = 
2 9 10

3 4 6

4 2 4

− − 
 
 
  

 

 ( )
2 3 4

AB ' 9 4 2

10 6 4

 
 = − 
 − 

 

  ⇒ (AB)' = B'A'  

38.(A,B,D) Let S = {α1, α2, α3, α4} 

 α1 = (1, 2, 3), α2 = (2, 1, –1) 

 α3 = (1, –1, –4), α4 = (4, 2, –2)  

 given 

  α4 = 2 α2 so that the 

 vectors α2 and α4 are linearly dependent 

 If S1 = {α1, α2, α3} then 
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 by subspace of  R3  spanned by S1 is the same as that spanned by S. 

 There is no real number c s.t. 

 α1 = cα2 therefore the vectors α1 and α2 are linearly independent. 

 Now,examine whether the vector α3 lie in the subspace of  R3 spanned by the vector α1 

and α2 or not 

 Let α3  = aα1 + bα2.  

 where a, b ∈ R 

 then  (1, –1, –4) = a(1, 2, 3) + b(2, 1, –1) 

   a + 2b = 1     ... (i) 

   2a + b = –1   ... (ii) 

   3a – b = –4   ... (iii) 

 Solving the eq. (i) and (ii) we get a = –1, b = 1 these values of a and b also satisfy the eq. 

(iii).  

 so α3 = –α1 + α2. 

 thus the vector α3 has be expressed as a linear combination of α1 and α2 so that the 

subspace of R3 spanned by the vectors α1, α2 and α3. 

 Hence T = {α1, α2} is a linear independent subset of S which spans the same subspace of 

R3 as a is spanned by S. 
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39.(B,C,D) 
1 i1

A
i2

 
=  − α 

  

 ⇒
1 i1

A
i2

− 
=  α 

  

 ∴( ) 1 i1
A ' A

i2
θ 

= = − α 
  

 ⇒  AA 1θ =  

 ⇒
1 i 1 i 1 01 1
i i 0 12 2

     
=     − α − α     

 

          ⇒    
( )

( ) 2

2 i 1 1 01
2 0 1i 1 1

 + α  
=   − + α + α    

  

          ∴1 0 1+ α = ⇒ α = −  

40.(A,C,D) The set 

 1 2 3

1 3 1 3
A w i, w i, w 1

2 2 2 2

  = = − + = − − = 
  

  

 of the cube roots of 1 forms a group w.r.t. multiplication set of complex                     

number c. since  

 (I) The product of any two elements of the set is an element of the set. 

  
1 3 1 3

i i 1
2 2 2 2

  
− + − − =    
  
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 (II) The associative law holds in c and hence in A. 

 (III) w3 is the identity element. 

 (iv) The inverse of w1, w2 and w3 are w2, w1 and w3 respectively therefore A is group 

w.r.t. multiplication. 

 

41.  – 2  

 For solenoidal vector,  V∇ ⋅
��

 = 0   ...(1)  

 ⇒  .V∇
��

  =  ( ) ( ) ( )x 3y y 2z x z
x y z
∂ ∂ ∂+ + − + + α

∂ ∂ ∂
= 1 + 1 +  α = 2 + α  

 Using (1), we get 2 + α  = 0 ⇒ α = – 2  

42. 0 

 u is harmonic on ( ){ }2 2x,y x y 1+ ≤  

 We know that 
s s

u u ˆ ˆds n .nds
n n

∂ ∂ =  ∂ ∂ ∫ ∫ ∫ ∫
�
�

  

 = ( )
s

ˆu . n ds∆∫ ∫  = ( ). u d
ν

∇ ∇ ν∫ ∫ ∫ , by divergence theorem . 

 = 2u d
ν

∇ ν∫ ∫ ∫  = 0 . Since 2u∇  = 0 in ν , u is harmonic inv.  

43. 1.428 

 Since r = 2 3ˆ ˆ ˆt i t j t k+ +  is given by r =  ˆ ˆ ˆxi yj zk,+ + then x = t, y = t2, z = t3 
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 and 2d ˆ ˆ ˆi 2tj 3t k.
dt

= + +r  

               
1

C –1

d
d = dt

dt
 
 
 

∫ ∫
r

F. r F.       ....(1) 

 and F = 3 5 4ˆ ˆ ˆ ˆ ˆ ˆxyi yzj zxk t i t j t k.+ + = + +  

 ∴ F. ( ) ( )3 5 4 2d ˆ ˆ ˆ ˆ ˆ ˆt i t j t k . i 2tj 3t k
dt

= + + + +r = t3 + 2t6 + 3t6 = t3 + 5t6.  

 ∴ From (1), 
1 3 6

C –1
d = (t 5t )dt+∫ ∫F. r =

14 7

–1

t 5t
4 7

 
+ 

 
  =

1 1 10 10
–

4 4 7 7
+ =   = 1.428 

44. 31 

 We have b2 = aba–1 

 ⇒  b4  = (aba–1)(aba–1) = ab(a–1a)nrb2 abmr1 = ab2a–1  

  = a(aba–1)a–1 

 ⇒   b4 = a2ba–2 

 ⇒  b8 = (a2ba–2) (a2ba–2) = a2b2a–2 = a(aba–1)a–2 = a3ba–3 

 ⇒  b16 = a4ba–4 (as above) 

 ⇒  b32 = a4ba–5  = b as a5 = e 

 ⇒  b31 = e  31 is a multiple of 0(b) 

 Since 31 is a prime number, it is the least +ve integer such that  

 b31  = e 
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 ⇒   O(b) = 31. 

 We are, of course, taking  b e.≠  

 

45.  6 

 Let H be any subgroup of order 12 in S4 

 Let 4H A≠  

 and let if possible that H contains and odd permutation thus H has 6 odd and 6 even 

permutation 

 ⇒  4H A∩  is a subgroup of A4 of order 6 

  ⇒  A4 has subgroup of order 6 contradiction by a well know theorem  

 Hence A4 is the only subgroup of S4 of order 12. 

46. 0 

 L = 
n 1

nn

(n 1)!(2x 1)
lim

n!(2x 1)

+

→∞

+ +
+

 = 
n

(n 1)n!(2x 1)
lim

n!→∞

+ +
= 

n
2x 1 lim (n 1)

→∞
+ +  

 At this point we need to be careful. The limit is infinite, but there is that term with the x’s in 

front of the limit. We’ll have L = ∞ > 1 provided x ≠ 1
–

2
 

 So, this power series will only converge if x = . 
1

–
2

 We know that every power series well 

converge for x = a and in this case a = 
1

–
2

. Remember that we get a from (x – a)n, and 

coefficient of the x must be a one only 
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 In this case we say the radius of convergence is R = 0 and the interval of convergence is x 

= 
1

–
2

, and it is really true that we really did mean interval of convergence even though it is 

only a point. 

47. 3 

 Here   ( )
s V

dS f dV, By divergence theorem .⋅ = ∇ ⋅∫∫ ∫∫∫f nf nf nf n ( )
V

2x 2y 2z dV= + +∫∫∫   

  ( )1 1 1 2

x 0 y 0 x 0
2 x y z dzdydx 3.

= = =
= + + =∫ ∫ ∫   

48. 1 

 Since let 

2

2

n r / 2

R

n 1 R / 2R

r e dr
L Lim

R e

∞ −

− −→∞
= ∫      

0
form

0
 
 
 

  

 By L hospital rule 

 
( )

( )

2 2

2 2

n / 2 n R / 2

n 2 R / 2 n 1 R / 2R

e 0 R e dR
L Lim

dR n 1 R e R e

−∞ −

− − − −→∞

∞ −
=

− − ( )
2

2R

R
Lim

n 1 R→∞
= −

− − ( )R

2

1
Lim

n 1
1

R

→∞

−= −
−

−
= 1  

49. –1  

 Analytic Method :  since  

 
( ) ( )f x f yx y

f
2 2

++  = 
 

    

 Replacing x by 2x and y by 0, then  

  ( ) ( ) ( )f 2x f 0
f x

2

+
=    

 ⇒ f(2x) + f(0) = 2f(x)  
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 ⇒ f(2x) – 2f(x) = –f(0)  

 ∵  f’(x) = 
( ) ( )

h 0

f x h f x
lim

h→

+ −
    .... (1) 

  =  
( )

h 0

2x 2h
f f x

2
lim

h→

+  − 
  =  

( ) ( ) ( )
h 0

f 2x f 2h
f x

2lim
h→

 +
−  

 
 
  

=  
( ) ( ) ( )

h 0

f 2x f 2h 2f x
lim

2h→

 + − 
 
  

 

  =  
( ) ( )

h 0

f 2h f 0
lim

2h→

 − 
 
  

   {from (1)}  

  = f’(0) = –1 x ∈ R     (given) 

 Integrating, we get f(x) = –x + c  

 Putting x = 0, then f(0) = 0 + c = 1   (given) 

 ∴   c = 1  

 then  f(x) = 1 – x  

 ∴  f(2) = 1 – 2 = –1  

50. 0 

 u = loge (x2 + y2) + tan–1  
y
x

 
 
 

 

 2 2 2 2 2 2

2

u 2x 1 y 2x y
x x y y x x y

1
x

∂ − = + ⋅ − = ∂ + + +
 

 
( ) ( )

( ) ( )
2 22 2 2

2 2 22 2 2 2

x y .2 2x y 2xu 2y 2x 2xy
x x y x y

+ − −∂ − += =
∂ + +
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 2 2 2 2 2

2

u 2y 1 1 2y x
y xx y y x y

1
x

∂ += + ⋅ =
∂ + ++

 

 
( ) ( )

( ) ( )
2 22 2 2

2 2 22 2 2 2

x y . 2y x 2yu 2x 2y 2xy
y x y x y

+ +∂ − −= =
∂ + +

 

 ∴∴∴∴ 
2 2

2 2

u u
0.

x y
∂ ∂+ =
∂ ∂

 

51. 0.208 

 Given Integral 

  Ι = 
yy
n

C

e
dx e x x dy

x

 
 + +
 
 

∫  

 By Green’s theorem 

  ( ) N M
Mdx Ndy – dx dy

x y

 ∂ ∂+ =  ∂ ∂ 
∫ ∫∫�  

 using Green’s Theorem integral becomes = 
y y

C

e e
1 – dx dy

x x

  
+   

   
∫∫  

  = 
21 1 x

1
2

2

dx dy
+

∫ ∫ = 
1

22

–1
(x –1)dx∫  = 

1
3 3

–1

x
– x

3

 
 
  

= 1 1 1 5
– –1

24 2 3 24
+ =  = 0.208 

52.  5 

 
C

.dr∫ A = ( ) ( )2 2

C
3x 6y 14yz 20xz . dx dy dz + − + + + ∫ i j k i j k

 
= ( )2 2

C
3x 6y dx 14yzdy 20xz dz+ − +∫  

 If x - t, y = t2, z = t3, points (0, 0, 0) and (1, 1, 1) correspond to t = 0 and t = 1 respectively. 

Then  
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 C
. r∫ A d  =  ( ) ( )( ) ( ) ( )( ) ( )

1
22 2 2 3 2 3 3

t 0

3t 6t dt 14 t t d t 20 t t d t
=

+ − +∫ =  
1

2 6 9

t 0

9t dt 28t dt 60t dt
=

− +∫  

  =  ( )
1

12 6 9 3 7 10

0
t 0

9t 28t 60t dt 3t 4t 6t
=

− + = − +∫ = 5  

53. 0 

 we have  
2 2 2 2

x yˆ ˆV i j
x y x y

= +
+ +

��
   

  Since C : x2 + y2 = 1  

  take x = cosθ and y = sinθ   

 Then  v
�

 = icosθ + jsinθ  

  dr
�

=  ( )ˆ ˆsin i jcos d− θ + θ θ  

 so     
C

v.dr∫
� �

 =  ( )cos sin sin cos d− θ θ + θ θ θ∫  
= 0 

 ⇒ for every closed path  
C

v.dr∫
� �

= 0 

54.  - 3.5 

  The matrix form of the given system of equations is  

 
3 1 x 1

2 1 1 y 2

1 2 z 1

− λ     
     =     
     −λ −     

  .  

 The given system of equations will have a unique solution if and only if the coefficient matrix 

is non-singular.  

 Performing R1 ↔ R3, we get  
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1 2 x 1

2 1 1 y 2

3 1 z 1

−λ −     
     =     
     − λ     

  .  

 Performing R2 → R2 – 2R1, R3 → R3 – 3R1, we get  

 
1 2 x 1

0 3 1 2 y 4

3 7 4 z 4

−λ −     
     − + λ =     
     − λ     

  .     ...(i)  

 Therefore the coefficient matrix will be non-singular if and only if  

   – 12λ + 7 + 14λ ≠ 0   

 i.e.  if and only if λ ≠ . 
7
2

−  

 Thus the given system will have a unique solution if λ ≠ . 
7
2

−  

 In case λ =,
7
2

−  the equation (i) becomes 

 

7
1 2 x 12
0 3 6 y 4

0 7 14 z 4

 
  −   
     − − =     
     − −     
 

   

 Performing R3 → R3 R2, we get  

 

7
1 2 x 12
0 3 6 y 4

0 0 0 z 16
3

   
   − 
    − − =    
       − 

  

,  

 showing that given equations are inconsistent in this case.  
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 Thus if λ = 
7

3.5
2

− = − , no solution exists.  

55.  0.033 

 Let       I = 
5 4 21 5 4 2

0

x x x
4x 5x 10x dx

x
+ + + +∫ ( )1 4 3 5 4 2

0
x x x 4x 5x 10x dx= + + + +∫  

 Put 4x5 + 5x4 + 10x2 = t 

      (20 x4 + 20x3 + 20x) dx = dt 

      20(x4 + x3 + x)dx = dt 
19

0

t
dt

20
= ∫  

19

3 / 2
193 / 2

0

0

1 t 1
t

320 30
2

 
 

 = =   
 
 

( )3 / 21
19

30
=  

 but given 
5 4 21 5 4 2

0

x x x
4x 5x 10x dx

x
+ + + +∫

 
= α (19)3/2 

 ⇒ 1
30

 (19)3/2 = α(19)3/2 

 α = =1
 0.033
30

 

56.  1.5 

 av(f) = 
b 2

a 0

1 1 3
f(x)dx 3 – x dx

b – a 2 – 0 2
 =  
 

∫ ∫
 
= 

2 2

0 0

1 3
3dx – x dx

2 2
 
 
 
∫ ∫  

    = ( ) [ ]  
= = =  

  

2 21 3 2 0 1 3
3 2 – 0 – – 6 – 3 1.5

2 2 2 2 2 2
 

57.  15.466 

 Since given f(x) = x4 – 4x2 + 6 and f(–x) = x4 – 4x2 + 6 

 So         f(x) = f(–x) 
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  it is even function on the symmetric interval [–2, 2] ,so 

  
2 24 2 4 2

–2 0
(x – 4x 6)dx 2 (x – 4x 6)dx+ = +∫ ∫

25 3

0

x 4x
2 – 6x

5 3

 
= + 

 
 

32 32
2 – 12

5 3
 = + 
 

  

 
96 – 160 180

2
15

+ =  
 

= =232
15.466

15
  

58.  0.75 

 Let I = 
/ 6 –3

0
cos 2 sin2 d

π
θ θ θ∫  

=  
/ 6

30

sin2
d

cos 2

π θ θ
θ∫  

 Put cos 2θ = t          and            – 2 sin 2θ dθ = dt 

 where θ = 0 ⇒ t = 1 

             θ = 1
t

6 2
π
⇒ =  

 

1/ 2

31

–dt / 2
t∫

1/ 2 –3

1

1
– t dt

2
= ∫

1/ 2–3 1

1

1 t
–

2 (–3 1)

+ 
=  + 

1/ 2–2

1

1 t
–

2 –2

 
=  

 

1/ 2

2
1

1 1
4 t
 =  
 

2

1 1
– 1

4 1
2

 
 
 =
  
  
   

[ ]1
4 – 1

4
=   

3
4

= = 

0.75 

59. 1.6 

 [ ]5 5

–2 –2

f(x) g(x) 1
dx f(x) g(x) dx

5 5
+  = + 

 
∫ ∫  

 by property   
b b

a a
kf(x)dx k f(x)dx =

  ∫ ∫
5 5

–2 –2

1
f(x)dx g(x)dx

5
 = +
  ∫ ∫    .....(1) 

 by property  [ ]b

a
f(x) g(x) dx ±

  ∫  
b b

a a
f(x)dx g(x)dx= ±∫ ∫  
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 given 
5

2
f(x)dx 6

−
=∫  

         
5

–2
g(x)dx 2=∫  

 then by equation (1) ,  ( )1 8
6 2

5 5
= + =  

 
5

–2

f(x) g(x) 8
dx

5 5
+ ∴ = 

 
∫  = 1.6  

60.   18 

 given Integral is 

 
2 23 9– x 9–x

0 0 0
dz dy dx∫ ∫ ∫ [ ]

2 23 9–x 9– x

00 0
z dy dx= ∫ ∫  

23 9– x 2

0 0
9 – x dy dx =

 ∫ ∫
29–x3 2

0 0
9 – x ·y dx =

 ∫

 ( )3 2

0
9 – x dx= ∫

33

0

x
9x –

3

 
=  
 

27
27 –

3
=   = 18 

 


