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Q4) a) Attempt any one of the following: [5]

i) Define Kernal of a linear transformation and if T : V W  is linear
transformation, then prove that Kernal of T is a subspace of V.

ii) Let V is a Finite dimensonal vector space and T : V V  is linear
transformation. Prove that T is injective if and only if ker(T) = {0}.

b) Attempt any one of the following: [5]

i) Find domain, codomain of T2 o T1 and compute (T2 o T1) (x, y) if
   1T , 2 , 3 , ,x y x y x y      2T , , , , .x y z x y x y  

ii) Find the standard matrix for the linear transfrmation 3 4T :  

defined by    T , , 3 4 ,  ,  2 3 .x y z x y z x y z x y z      
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Q1) Attempt any Five of the following: [5]

a) If ( ) ( ) ( )2 21 4 3 2 ,f t t i t j t k= + + − +  then find ( )
2

lim
t

f t
→

.

b) If ( ) cos2 3sin 2r t t i t j= +  is the position of a particle in the xy - plane

at time ‘t’, then find the velocity vector at t = 0.

c) If ( ), , ,x y z xy yz xzφ = + +  then find φ∇  at the point (1, 1, 1).

d) Find k - component of curl F  for the vector field

( ) ( )F sin siny x i x y j= +  on the plane.

e) Give parametrization of the cone 2 2 , 0 1z x y z= + ≤ ≤ .

f) Evaluate ,
c

xds  where c is the curve x = t, y = t2, 0 2t≤ ≤ .

g) State Divergence Theorem in three dimensions.

P.T.O.
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Q2) a) Attempt any one of the following: [5]

i) If ( )u t  and ( )v t  are differentiable vector functions of ‘t’ then prove

that ( ) ( ) ( ) ( ) ( ) ( )d d d
u t v t u t v t u t v t

dt dt dt
× = × + ×   .

ii) If ( )r t  is a differentiable vector function of ‘t’ and length of ( )r t

is constant then show that ( ) ( ) 0
d

r t r t
dt

⋅ = .

b) Attempt any one of the following: [5]

i) Find the work done by the force, F ,xy i y j yz k= + −  along a

curve, ( ) 2 ,r t ti t j tk= + +  in moving an object from the point

t = 0 to t = 1.

ii) Find unit tangent vector T , principal normal vector N  and curvature

k for the curve in space ( ) 3sin 3cos 4r t t i t j t k= + + .

Q3) a) Attempt any one of the following: [5]

i) State Green’s Theorem in Normal Form and use it to find the

outward flux for the vector field ( ) ( )2 2 2 2F ,y x i y x j= − + +  where

c is the triangle bounded by y = 0, x = 3 and y = x.

ii) Let F  be a vector field and C be any closed curve in a region D.

Prove that the vector field F  is conservative if and only if

F 0
c

d r⋅ = .
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b) Attempt any one of the following: [5]

i) Show that the differential form in the integral is exact and evaluate

the integral ( )
( )

( )1,2,3
2 2

0,0,0

2 2xydx x z dy yz dz+ − − .

ii) Use parametrization to find the flux of 2F yz i x j z k= + −  outward

through the parabolic cylinder 2 , 0 1, 0 4.y x x z= ≤ ≤ ≤ ≤

Q4) a) Attempt any one of the following: [5]

i) Define surface integral of a scalar function and evaluate 
s

ydσ  ,

where s is the portion of the cylinder 2 2 3x y+ =  that lies between

z = 0 and z = 6.

ii) Define divergence of a vector function F  and determine whether

the vector function, 3 2 2F x i x y j x z k= + +  is solenoidal.

b) Attempt any one of the following: [5]

i) Using Stoke’s Theorem, evaluate F
s

n ds∇ × ⋅   for the vector field

F ,y i x j= −  over the hemisphere, 2 2 2S: 9, 0x y z z+ + = ≥ .

ii) Use the Divergence Theorem to evaluate F
s

n dσ⋅  , where

2 2 2F x i y j z k= + +  over the cube cut from the first octant by the

planes x = 1, y = 1, z = 1.




