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[1 x 8 A
nsw

er 
all questions 
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in 
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as 
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1. 

(a) 

W
rite 

dow
n 

the 

order 

and 

degree 
of differential 

equation +
 

y= 
tan 
x. 

d'y dy2 

(b) 
If C

=A
x 

B, then 
A. C

= 

(c) 
A

xB
+B

xA
= 

(d) 
If r=

 

V
x+ 

y², 
the 

value 
of 

ôr ay 
+

y
 

ßr 
Ox 

X
 

2 

(e) 

The 

value 
of |x

 

S(x-3)dx 
=

 

(f) 

If F 
is a conservative 

field, 

then 
the 

value 
of x F= 

P.T.0. 



[2] 

w
here 

r
=

 
xi 
+

 yj+ 
zk. 

(g) 

The 

value 
of V

 

(a.r) 
=

 

(h) 

W
rite 

down 
the 

condition 
for 
A

 
to 
be 
a solenoidal 

vector. G
R

O
U

P-B
 

[1½
 

x 8 

2. Answer 

any 

eight 
of the 

following 

questions. 

(a) 

W
hat 

is linear 

and 

hom
ogeneous 

differential 

equation? 
Illu strate 

with 
an 

exam
ple. 

(b) 

Show
 

that 
the 

functions 

e*, 
e-2 

are 

linearly 

independent. 

(c) 

D
eterm

ine 

such 

that 
a =

i+
 

j+
 

k, b 2
i-

4k 

and 
c =

i+
 

j+
 

3k 
are 

coplanar. 

(d) 
If a and 
b be 

tw
o 

unit 

vectors 

and 

be 

the 

angle 

betw
een 

them
, 

then 

find 
the 

value 
of such 

that 
a +

 bis 
a unit 

vector. 

(e) 

Show
 

that 

the 

differential 

equation 

(x' 
+

 2ye?*)dy 
+

 

(2xy 
+

 2y'e)dx 
=

 
0 is exact. (f) 

W
rite 

dow
n 

the 

gradient 

operator 
in 

spherical 

polar 

coordi 

nates. (a) 

Show
 

that 

D
irac 

D
elta 

function 
is 
an 

even 

function. 

(h) 

State 

G
auss' 

divergence 

theorem
. 

() 
If F

=
(x-y+

 
x)i - (2xy 
+

 y), 
then 
find 
V

 
xF. 

(i) Show 

that 

vector 
A

 
=

 
(x

 
+

 

3y)i 
- (y

-

3z)j 
+

 
(x 
- 2z)k 
is 

solenoidal. 
APV-KNJ-Sem-1-21-Phy(C-1)/15 



(3] 
G

R
O

U
P

-C
 

(2 
x 8 Answer 
any 

eight 
of the 

followinga, 

3. 

(a) 

Solve 
the 

differential 
+y=0. 

dy 
dx 

2 
d²y dy2 

Obtain 

Taylor 

series 

expansion 
of f(x) 
=

 
sin 
x about 
x

=
 

0. (b) 
(c) 

Find 

the 

value 
of 2, for 

differential 

equation 

(xy² 
+

 

x²y)dx 
+

 
(x +

 

y)x* 
dy 
=

0 
is 

exact. (d) 

Show 

that 
a x (b 
x a) =

 
(a 
x b) 
x a. 

(e) 

Find 
a unit 

norm
al 

vector 
to 

the 

surface 

x'+
 

y' +
z'=

5
 

at the point 
(0, 
1,2). (f) 

If 
u =

 
x +

 
y² +

 
z and 

r=
xi 

+
 

yË 
+

 

zk, 

then 

find 

V
.(ur) 

in
 

term
 

of 
u. 

1 9x² 

S(9x 
+

 

1)dx. 

(g) 
Evaluate 
: 

-1
 

V= 

tan' 
x +

 

tan-
y. y, , v=

 

1
-

Xy 

(h) 
If u =

 

(u, 
v) O(x, 

y) 

find 

the 

value 
of 

Find 
the 

value 
of F= 

2zi-

2xj 
+

 
yk 
in 

term
 

of cylindrical 

coor dinates. 

(i) 

P.T.O. 

equation 

xy 
X

+
 

y 



[4] 

(i) 

State 

G
reen's 

theorem
 

in 

the 

plane. 

H
ow

 
can 

you 

use 
it to find 

area 
? 

GROUP 
-D

 A
nsw

er 

any 

four 

questions. 

[6 

4. Solve 
the 

differential 

equation +
 

6y 
=

 
e sin 
x. 

dy 
dx 

-
5

 

d
y

 dy? 

5. The 

pressure 
P atany 

point 
(x, 
y, z) in 

space 
is P= 

400xyz". 

Find the 

highest 

pressure 
at surface 
of a unit 

sphere 

x'+y² 
+

 

z²=1. [6 6. A
 

particle 
is m

oving 
in 

space. 

Express 
its 

position 

vector, 

velocity 

vector 

and 

acceleration 

vector 
in 

term
s 

of 

spherical 

polar 

coordi 

nates. 

[6 

7. Solve 
: (y+2y)dx 
+

 
(xy 
+

 2y - 4x)dy 
=

 0. 

8. 

[6 

||F
.n

 
ds where 
F =

 4xzi 
� y

j 
+

 yzk 
and 
S is the 

9. 

surface 
of 

S 

[6 

F
.dr 

where 
F x

i 
+

 xyj 

and 
C

 
is 

the 

10. 
Evaluate 

C
 square 
in

 
the 

plane 
z =

0
 

and 

bounded 
by 

the 

lines 

X
=0, 

y =
 

0, 

X
=

a
 

and 
y =

a. 

[6 
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Find 

the 

directional 

derivative 
of in 
the 
directionr 

w
here 

r=xi +
 

yj +
 

zk. 
Evaluate 

cube 

bounded 
by 

x
=

 
0, x=

1, 

y=
 

0, y=
 

1
,z=

0
 

and Z
=1. boundary 

of 
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