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 : (1)     . 
   (2)        -  . 
   (3)         . 
 

1. (A)  :  
4

0

  16

0

2x

xydydx. 7 

1. (B)    :  
1

0

  2

2

 

x

x

f (x, y) dydx 7 

 
1. (A)  r = a(1 + cos )     r = a     . 7 

1. (B)     
x
a
 + 

y
b
 + 

z
c
 = 1     . 7 

 

2. (A)   ,   (m, n) = 
m n

m + n
 7 

2. (B)  
–
r = x

–
i  + y

–
j  + z

–
k  |

–
r | = r      div(rm 

–
r) = (m + 3)rm. 7 

 

2. (A) grad()  div(
–
f )  .        

–
f  = f1

–
i  + f2

–
j  + f3

–
k   

D  R3     ,     div(
–
f ) = div(

–
f ) + 

–
f .(grad ). 7 

2. (B)  –        : 7 

  (i) 




0

3d
2

xxe x  (ii)  


d tan

2/

0

 

 

3. (A)      . 7 

3. (B)  : dS,n̂ .

S
 f  f = (x + y2, – 2x, 2yz)  S   2x + y + 2z = 6  

     . 7 
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 
3. (A)      . 7 

3. (B) (0, 0)  (1, 1)   

C

3y)dy,(2y)d( xxx     (i) y = x,                  

(ii) y2 = x,  (iii) x2 = y  . 7 

 

4. (A)        Pp + Qq = R   F(u, v) = 0 . 

 F    , u(x, y, z) = c1  v(x, y, z) = c2   
dx
P

 = 
dy
Q

 = 
dz
R

    . 7 

4. (B)  z2(1 + a3) = 8(x + ay + b)3   a  b     
 . 7 

 

4. (A)    : 
y2z
x

p + xzq = y2. 7 

4. (B)  z = f(xy) + g 








y

x
  f  g      . 7 

 

5.    : (  ) 14 

 (1)  :  



2

0

sin 2

0

 r3 dr d 

 (2)   : 
1

0

2

0

2

0

dy. d dz yz xx  

 (3)   : 
) v,u(

)y ,(



 x , x = u – v, y = u + v. 

 (4)    n(m + 1, n) = mB (m, n + 1). 

 (5)   (x, 1) = 
1
5
  x  . 

 (6)   (1, 2, 3)  grad (yz + xz + xy) . 
 (7)       R    . 
 (8)     . 
 (9)   x2 + y2 + z2 = 4    . 
 (10)     yp + p3xy + q5y = 0    . 
 (11)   x2 + y2 = z2,  p = _____  q = _____. 

 (12)    : dx = dy = – dz. 

____________ 
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Instructions : (1) All questions are compulsory. 
    (2) Write question number and sub-question number in answer sheet 

according to the question paper. 
     (3) Figures to the right indicate marks of the question.  
 

1. (A) Evaluate :  
4

0

  16

0

2x

xydydx. 7 

1. (B) Change the order of  
1

0

  2

2

 

x

x

f (x, y) dydx 7 

 OR 

1. (A) Find the area that lies inside the cardioid r = a (1 + cos ) and outside the circle            
r = a.  7 

1. (B) Find the volume of solid bounded by the co-ordinate planes and the plane  

  
x
a
 + 

y
b
 + 

z
c
 = 1. 7 

2. (A) In usual notations, prove that (m, n) = 
m n

m + n
 7 

2. (B) If 
–
r = x

–
i  + y

–
j  + z

–
k  and r = |

–
r |, then prove that div(rm 

–
r) = (m + 3)rm. 7 

OR 

2. (A) Define : grad() and div(
–
f ), where  is a scalar function and 

–
f  = f1

–
i  + f2

–
j  + f3

–
k is a 

differentiable vector point function on D  R3, also prove that  

  div (
–
f ) = div (

–
f ) + 

–
f .(grad ). 7 

2. (B) Evaluate the following using beta-gamma functions : 7 

  (i) 




0

3d
2

xxe x  (ii)  


d tan

2/

0

 

 

3. (A) State and prove Green’s theorem. 7 

3. (B) Evaluate : dS,n̂ .

S
 f where f = (x + y2, – 2x, 2yz) and S is the surface of the 

plane 2x + y + 2z = 6 in the first octact. 7 
OR 
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3. (A) State and prove Gauss theorem. 7 

3. (B) Evaluate  

C

dy, 3y)(2d y)( xxx  from (0, 0) to (1, 1) over the curves :  

  (i) y = x, (ii) y2 = x, and (iii) x2 = y. 7 
 
4. (A) Prove that the general solution of the linear partial differential equation  
  Pp + Qq = R is F(u, v) = 0, where, F is an arbitrary function and u(x, y, z) = c1 and                            

v(x, y, z) = c2 form a solution of the equations 
dx
P

 = 
dy
Q

 = 
dz
R

.  7 

4. (B) Form a partial differential equation by eliminating the arbitrary constants a and b 

from the equation z2(1 + a3) = 8(x + ay + b)3. 7 

OR 

4. (A) Find the general solution of 
y2z
x

p + xzq = y2. 7 

4. (B) Form a partial differential equation by eliminating the arbitrary functions f and g 

from the equation z = f(xy) + g 








y

x
.  7 

 
5. Give the answer in brief : (Any Seven) 14 

 (1) Evaluate :  



2

0

sin 2

0

 r3 dr d 

 (2)  Evaluate : 
1

0

2

0

2

0

dy. d dz yz xx  

 (3)  Evaluate : 
) v,u(

)y ,(



 x ,where x = u – v, y = u + v. 

 (4)  Show that n(m + 1, n) = mB (m, n + 1). 

 (5)  Find all the value of x, if (x, 1) = 
1
5
 . 

 (6)  Find grad (yz + xz + xy) at point (1, 2, 3). 
 (7)  Write the formula to find area of closed region R by line integral.  
 (8)  Write the statement of the Stoke’s theorem. 

 (9)  Find the unit normal vector of sphere x2 + y2 + z2 = 4.  

 (10)  Find order and degree of partial differential equation yp + p3xy + q5y = 0.  
 (11)  If x2 + y2 = z2, then p = _____ and q = _____. 
 (12)  Solve : dx = dy = – dz. 

____________ 
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Instructions : (1) All questions are compulsory. 

    (2) Write the question number in your answer book as shown in the 
question paper. 

     (3) The figures to the right indicates marks of the question.  
 

1. (a) If T : U → V is a linear map, v0  R(T), and if T(u) = 0
–
v has a non-trivial solution  

u  0
–
U, then prove that the operator equation T(u) = v0 has an infinite number of 

solutions.     7 

 (b) Find the dual of the basis {(1,1,1), (1,1, – 1), (1, –1,1)} of the vector space V3. 7 

OR 

1. (a) If for x = (x1, x2), y = (y1, y2)  V2, the map <, > is defined as < x, y > = x1y1 – 

x1y2 – x2y1 + 2 x2y2, then show that <, > is an inner product space on V2.   7 

 (b) If a linear map T : V3 → V3 is defined as T(x1, x2, x3) = (x1 + x2, 2x2 + 2x3, x2 + 

x3), (x1, x2, x3)  V3, then solve the operator equation T(x1, x2, x3) = (1, 2, 1). 7 

 

2.  (a) State and prove the Bessel’s inequality.  7 

 (b) Apply the Gram-Schmidth orthogonalization process on the set 

  {(1,1,1), (1,1, – 1), (1, –1,1)} in order to get the orthonormal basis of V3. 7 

OR 

2.  (a) Prove that a finite dimensional inner product space has an orthogonal basis.   7 

 (b) If W is a subspace of an inner product space V, then W is a subspace of V and 
W  W = {0}. 7 

 

3.  (a) If i  j,   R and if det :Vn → R is a function satisfy the expected properties of 

determinant then prove the followings : 7 

  (i) det(v1, v2, …, vi, …, vj,…, vn) = – det(v1, v2, …, vj, …, vi,…, vn) 

  (ii) det(v1, v2, …, xi  + yi, …, vj,…, vn) = 

   det(v1, v2, …, xi , …, vj,…, vn) + det(v1, v2, …, yi , …, vj,…, vn). 

 

 (b) Use Cramer’s rule to solve : x + y + z = 2, x + y – z = 4, x – y + z = –2. 7 

OR 
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3.  (a) State and prove the Cramer’s rule for solving a system of linear equations.    7 

 (b) If A = 























3101

4132

5410

4321

, then find detA by applying the Laplace expansion about 

the second column of the matrix A.   7 
 
4.  (a) If T : U → V is a symmetric linear map, then prove that the eigen values of T are 

real.     7 

 (b) Diagonalise the matrix A = 





















111

111

111

 7 

OR 
4.  (a) State and prove Cayley-Hamilton theorem.    7 

 (b) Identify the quadric in R3 given by 2x2 + 2y2 + 2z2 – 4yz + 4zx + 4xy = 0, and 
convert into canonical form.  7 

 
5. Answer in brief. (Any Seven) 14 
 (1) Define : The space L(U,V) and linear functional. 
 (2) Define : A bilinear forms. 
 (3) Is T(x, y, z) = (0, x, y) nilpotent ? If yes, what is the degree of nilpotence ? 
 (4) State the triangle inequality. 
 (5) Find values of k, if u = (–2, k, k) and v = (3, –1, k) are orthogonal vectors by 

usual inner product in V3.   

 (6) State Parallelogram law for inner product space.   

 (7) Find det A, if A = 























113

232

141

 

 (8) If A =  








20

8–1
 and B = 









12024–

01
, then find det(AB). 

 (9) If A = 








21

12
, then find det (A2 + A). 

 (10) Find eigen values of A = 








11

11
. 

 (11) Find eigen values of A3 + 2I2, of A =  








23

01
. 

 (12) State the Spectral theorem.   
__________ 


