04) a) Attempt any one of the following: [S]

1)  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.

i) 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 T,0 T, and compute (T,0 T)) (x, y) if

T1 (xay):(2x7_3yax+y)a T2 (xayaz):(xa_yax+y)'

1)) Find the standard matrix for the linear transfrmation T.R3 _ R*

defined by T(x,y,z)=(3x—4y+z, x+y—z, x+2y+3z).
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I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

Q1) Attempt any Five of thefollowing: [9]

(42 L 1\T AT . 2 o lim
g If F(t)=(t*+1)T +(4t-3)] +2t%, thenfind lim f (t).

b) If F(t)=cos2ti +3sin2t] isthepositionof aparticleinthexy - plane
at time‘t’, then find the velocity vector at t = 0.

c) If p(xy,2)=xy+yz+xz, thenfind [Vg¢| at the point (1, 1, 1).

d) Find k- component of curlF for the vector field
F=(ysinx)i +(xsiny)] onthe plane.

e) Giveparametrization of thecone z=/X* + y*, 0< z<1,
f) Evauate IXdS, wherecisthecurvex=t,y=1t? 0<t<2,

g) StateDivergence Theoreminthreedimensions.

PT.O.



Q2) &)

b)

Q3) g

Attempt any one of thefollowing: [9]

) If U(t) and V(t) aredifferentiable vector functions of ‘t’ then prove

that % T(t)xV(t) |=T(t)x—V(t)+—T(t)xV(t).

i) If T(t) isadifferentiable vector function of ‘t" and length of T (t)

is constant then show that T (t)- %r_(t) =0.

Attempt any one of thefollowing: [9]

i)  Find the work done by the force, F=xyi +y] — yzk, along a
curve, 7 (t)=ti +t*j +tk, in moving an object from the point

t=0tot=1.

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

k for the curve in space T (t) =3sintT + 3cost | + 4tk .

Attempt any one of thefollowing: [9]

) State Green’s Theorem in Normal Form and use it to find the
outward flux for thevector field F=(y? = x* )T +(y? +X°) T, where
cisthetrianglebounded by y=0,x=3andy = x.

i) Let E beavector field and C be any closed curve in aregion D.
Prove that the vector field E is conservative if and only if

$Fdr=0
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b)

Q4) &)

b)

Attempt any one of thefollowing: [9]

)  Show that the differential form intheintegral is exact and evaluate
(123
theintegral I 2xydx+ (X% — 27 dy - 2yzdz.

(0,0,0)

i) Useparametrizationtofindtheflux of F= yzi + xJ — z> k outward

through the parabolic cylinder y=x*, 0< x<1,0< z<4.

Attempt any one of thefollowing: [9]

)  Define surface integral of ascalar function and evaluate j I ydO"

where sisthe portion of the cylinder x* + y* = 3 that lies between
z=0andz=6.

i)  Define divergence of a vector function g and determine whether
the vector function, F=x*T + x?y | + x’zk issolenoidal.

Attempt any one of thefollowing: [9]

)  Using Stoke's Theorem, evaluate “V x F-nds for the vector field
F=yi —x], over thehemisphere, S: x? + y*+ 22 =9, z>0.
i) Use the Divergence Theorem to evaluate ”I_:-ﬁda, where

F=Xx°T + y?J + Z2k over the cube cut from the first octant by the
planesx=1,y=1,z=1.
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