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N.B.

1) All questions are COMPULSORY.
2) Figures to the RIGHT indicate FULL marks.
3) Use of non-programmable calculator is ALLOWED.

Q.1 Attempt ANY TWO of the following : (12)

Q.2

Q3

a) A non-constant vector function u(t) is of constant direction if and only if

- du
U X —=
dt

f=]|

b) If r =acoswr +bsinwt, where a and b are constant vectors and o is a constant

. .~ dar - - o dir L=
scalar, prove that: i) r x = (a x b) and i) et
¢) If 7= (uvw); + (uwz)}' ~vk and g=4'7i-(uvw) j + (@ wk then find {f X O:g
V- cu”
at (1, 1,-1).
Attempt ANY TWO of the following : (12)

a) Find the acute angle between the tangents to the curve r =27 +2¢ | —%12 at the

pointst=1andt=-3.

- L - ~ 1{or or) . :
b) If r = acosusinti +asinucost j +a cost k, show that — (g—r— x %r_] is a unit vector.
al\ou o

¢) Find the scalar function ¢(x,y,z) if
V¢:(y2 foyzz); + (3+2xy—x2z3)]' +('6_73 —3x2y:2>/; and ¢(1. 1, 2)=0.

Attempt ANY TWO of the following : (12)

a) State and prove Green’s theorem in the plane.

b) Evaluate .[[(xz —y* )i+ 2xyﬂ .dr around a rectangle with vertices at (0, 0),

(a, 0), (a, b) and (0, b) traversed in counter-clockwise direction.

¢) Verify the divergence theorem for f =4xi-2y’j +z°k taken over the region
bounded by x*+y*= 4, z=0andz=3.
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Q.4 Attempt ANY THREE of the following : (12)

a) Let » be the vector point function then show that div (curl « )=0.

b) Find the directional derivative of the function ¢(x,y,z) = x*y’-2xz>+3 at the
point P (2, 1,-2) in the direction towards Q (4, 0, 3) .

) If r=xi+yj+zk and r=lp|= ' +)*+2*, find: i) vr i) div r .

d) Find the equations of the tangent plane and the normal to the surface
xy+yz+xz=7 at(1,1,3) .

Q.5 Attempt ANY FOUR of the following : (12)

a) If;:e”}+l0g(t2+l)} ~tanrk find:

dr

_ a
ar iy <7 —’ att=4.
dr

= i1
dr ) dt?

iii)

1)

b) Find the differential equation whose solution is r = ae” +be” where a and »
are constant vectors.

2

d) Showthat u = x*zi + y*z ) - (x2*+yz*)k is solenoidal.

D
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c P ALY k o
) Ifr 2(x+y)1+2(x y)j+xyk ﬁnd.l:ax,

s

212,
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e) Define gradient of a scalar point function and divergence of a vector point
function.

f) Evaluate the line integral of 7 =x*i-xy; from O (0,0) to P (1,1) along the
straight path OP.
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