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The figures in the margin indicate
full marks for the questions.

1. Give very short answers to the following
questions : 1x4=4
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(a) What does the scalar triple product
(@.(bx €)) represents geometrically ?

CFR R4 (@.(bx¢)) mifeTea &
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(b) State Gauss’ divergence theorem.
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(c)

(d)

Answer the following questions :

(@)

(b)

What is the order of the following
differential equation
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Write the physical significance of curl
of a vector field.
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2x3=6

Define the gradient of a scalar field and
explain its geometrical intcrprctation.
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If V =(3x?+6y)i-14yzj + 20x2’k,
evaluate fv.dr along a straight

line from (0,0,0) to (1,0,0).
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(c)

I V = (327 +6y)i-14yz) +20x2°k,
(03 (0,0,0) T 213t (1,0,0) T e (ILR AT
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Find the first order partial derivative of
u =e*siny with respect to x.
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3. Answer the following questions :
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(@)
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Find the directional derivative of a
scalar function ¢ = x’yz +4xz* at
(1,2,1) in the direction of 2{ - j—2k.
Show that the vector field
F=(x*-y*+x)i-(2xy+y)j is
irrotational.
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F=(x*-y*+x)i-(2xy+y)] SR = |
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(b) Solve for following differential equation

(c)

using variable separation method :
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d
(1+x)y—(1+y)xay=0 5

Or/ 94t

Solve the following homogeneous
differential equation :
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xz%+xy=x2+y2 5

A scalar field is given in spherical

coordinates as f(r,0,¢)=r?sinfcosg.

Find the gradient of f(Vf) in spherical
coordinates. 5
AP AT ARfo© (FAT CFa 9
f(r,6,8)=r*sindcos¢ TEHITA WAl t2= |
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Or/ g}t

A scalar field is given in cylindrical
coordinates as g(p,4,2) = p’zcosé .

Find the gradient of g(Vg) in

cylindrical coordinates. 5
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Answer any one of the following question :
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(@) Check the following differential equation

is exact or not. Using proper integrating
factor, solve the following differential

equation.
(* +y?)dx-2xydy=0  3+7=10
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(x +y2)dx-2xydy= 0
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b) If 7=xi+yj+zk ' '
(b) If 7 =xi+yj+zk, then (b) Write the transformation matrix

find (@) 7 =xi+yj+zk, between cartesian and spherical
coordinate. Using Green’s theorem,

! ‘ evaluate [, (x* +xy)dx +(x* +y*)dy

() grad (}') where C is a square formed by lines
7 | x=1%1, y==I1. 5+5=10
(@) div =5 S+5=10 I FAIT SIF (NPT PR AErS
AN (Merw ot fordt | e BAAmIIO J92T
5. Answer any one of the following question : R/ J‘ (x® + xy)dx + (x2 +y*)dy I A ICGH]
o] [TIC @bt & Teq 91 3 W IO CWE x=+1, y=+1 FIF Y3

Rt 39

(a) Prove that G.(bx¢) represents the
volume of the parallelepiped formed by
d,b,c. State the condition for three
vectors to be coplanar using the scalar
triple product. Find ¢,* where

r=,/,x:2+y2+z2 . 3+2+5=10
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