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1. Solve the following first order differential equations

a. (1+ y2)dx+(x−e−tan−1 y )dy=0
b. y dx+ (x−2 x2 y3 )dy=0
c. ( y+ y cos xy )dx+ (x+ xcos xy )dy=0

2. Solve the following second order differential equations

a.
d2 y
d x2 +4 y=cos 2 x

b.
d2 y
d x2−2

dy
dx

+4 y=ex cos x

c.
d2 y
d x2 + y=2cos x 

3. Find the work done in moving an object along a straight line from (3,2 ,−1) to

(2 ,−1,4) in a force field given by, F⃗=4 î−3 ĵ+2 k̂
Show that r⃗ r−2 is irrotational.

It is given thatϕ=8 x4 y z3. Evaluate ∇⃗∘ ∇⃗ϕ

4. Suppose  S  is  any  closed  surface  enclosing  a  volume  V  and

A⃗=ax î+by ĵ+cz k̂ . Show that ∬
S

❑

A⃗ . n̂ dS=(a+b+c )V

Show that ∭
V

❑ dV
r2 =∬

S

❑ r⃗ . n̂
r2 dS



5. Show that F⃗=r2 r⃗  is a conservative vector field. Find a scalar function ϕ such that

F⃗=∇⃗ϕ .

Verify the Stokes’ theorem for A⃗=( y−z+2) î+ ( yz+4 ) ĵ−xz k̂  and for

the  surface  of  the  cube  x=0 , y=0 , z=0 , x=2 , y=2 , z=2 above

the xy-plane.

6. Obtain the expression for divergence of a vector field in orthogonal curvilinear 

coordinates and express it in cylindrical coordinates. Transform A⃗=
x
y
î to cylindrical

coordinates.

Prove that δ (x2
−a2 )=

1
2∨a∨¿ {δ (x−a )+δ (x+a)} ¿


