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Q
u

estio
n
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[Total N

o. o
f P

rinted ..-ages • 

D
E

C
-25-0025 

C
E

P
C

-312 (F
lu

id
 M

echanics) 

B
. T

ech
.-3rd

 N
E

P
 

T
im

e : 3 H
o

u
rs 

M
ax. M

arks : 60 

T
h

e
 ca

n
d

id
a

te
s sh

a
ll lim

it th
e

ir answ
ers precisely w

ithin the answ
er­

b
o

o
k
 ( 4

0
 p

a
g

e
s) issu

e
d

 to them
 a

n
d

 no supplem
entary/continuation 

s
h

e
e

t w
ill b

e
 issued. 

N
o

te: 
A

ttem
pt five questions in all, selecting one question each 

froni section A
, B

, C
 and D

. S
ection-E

 is com
pulsory. 

S
ection A

 

1 • 
{a) 

D
ifferentiate betw

een N
ew

tonian and N
on-N

ew
tonian fluids 

• 
(6) 

w
ith exam

ples. 

(b) 
The. right lim

b of a sim
ple U

-t~be m
anom

eter containing 

m
ercury is open to the atm

osphere w
hile the left lim

b is 

connected to a pipe in w
hich a fluid o

f sp. gr. 0.9 is flow
ing. 

T
he centre of the pipe is 12 cm

 below
 the level o

f m
ercury 

in the right lim
b. Find the pressure o

f fluid in the pipe if the 

difference o
f m

ercury level in the tw
o lim

bs is 20 cm
. (6) 

2. 
(a) 

D
efine capillarity and derive the expression for the capillary 

rise in a tube. 
(6) 

(b) 
D

iscuss the V
ariation of V

iscosity w
ith tem

perature fqr both 

liquid and gases in detail w
ith neat sketches. 

(6) • 

S
ection B

 

3. 
(a) 

W
hat are velocity potential function and stream

 function? 

D
erive the continui~y equation in C

artesian coordinates. 

(6) 

....... -
-
~

-
-
-
-
"
'.
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-
-
-
,
.
-

.
,
:
-
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-
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-
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 --- - -
-

-
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....:. .. .-_ .... 

I
~

 
2 

(b) 
D

ifferentiate betw
een: 

steady and unsteady flow
, 

uniform
 and non-uniform

 flow
 

lam
inar and turbulent flow

 

•· 
4. 

(a) 
E

xplain any 3 in brief -

stream
line 

-
path line 

streak line 
-

stream
 tube. 

C
E

P
C

-3
1

2
 

(6
) 

(6) 

(b) 
A

 25 cm
 diam

eter pipe carries oil o
f sp. gr. 0

.9
 a

t a velocity 

of 3 m
is. A

t another section the diam
eter is 2

0
 cm

. F
ind 

the velocity at this section and m
ass rate o

f flo
w

 o
f oil. (6

) 

S
ectio

n
 C

 

5. 
(a) 

D
erive B

ernoulli's equation and state its lim
itations. 

(6) 

(b) 
A

 30 cm
 

x 
15 cm

 venturi m
e

te
r is inserted in a ve

rtica
l 

pipe carrying w
ater, flow

ing in th
e

 u
p

w
a

rd
 d

ire
ctio

n
. A

 

differential m
ercury m

anom
eter connected to

 th
e

 in
le

t a
n

d
 

throat gives a reading o
f 20 cm

. F
ind th

e
 d

isch
a

rg
e

. T
a

ke
 

C
a =

 0.98. 
(6

) 

6. 
(a) 

W
hat is the M

om
entum

 P
rinciple? D

erive th
e

 e
q

u
a

tio
n

 fo
r 

force exerted b
y a fluid je

t on a fixed plate. 
(6

) 

(b) 
Find the velocity of-the flow

 o
f a

n
 oil th

ro
u

g
h

 a p
ip

e
, w

h
e

n
 

the d
iffe

re
n

ce
 o

f m
e

rcu
ry le

ve
l in a d

iffe
re

n
tia

l U
-tu

b
e

 

m
anom

eter connected to the tw
o. ta

p
p

in
g

s o
f th

e
 p

ito
t-tu

b
e

 

is 100 m
m

. T
ake co-efficient o

f p
ito

t-tu
b

e
 0.98 a

n
d

 sp
. g

r. 

o
f oil =

 0.8. 
(6) 
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S
ectio

n
 D

 

7. 
(a) 

E
xplain H

ydraulic gradient line and Tot 
1 

. 

a neat sketch. 
a energy Lrne W

ith 

(6) 

(b J 
H

ow
 can pow

er be transferred through 
· 

? 
. 

neat sketch. 
• 

prpe • E
xpfarn W

ith 

. (6) 

8. 
(a) 

D
erive the expression fo

r discharge over a c· 
11 

. 
. 

and com
pare it w

ith a rectangular notch 
rpo ett, W

err 
• 

(6) 

(b) 
E

xplain the equivalent pipe theoru. A
lso expl 

• 
• J 

a,n w
ater 

H
am

m
erP

henom
enon. 

(3 +
 3 == B) 

S
ectio

n
 E

 (C
o

m
p

u
lso

ry) 

9. 
A

nsw
er the follow

ing short questions: 

(a} 
D

ifferentiate betw
een absolute pressure, gauge pressure 

and vacuum
 pressure. 

(b) 
D

efine N
ew

ton's law
 o

f viscosity, H
.G

.L and T.E
.L 

( c) 
K

ey diferences betw
een hydraulic gradient line (H

G
L) and 

total energy line (T
E

L). E
xplain the practical applications 

o
f these lines. 

(d) 
W

hat is the significance o
f R

eynolds num
ber in fluid flow

? 

(e) 
D

efine hydraulic coefficients o
f an orifice. 

(f) 
W

hat is the w
a

te
r h

a
m

m
e

r p
h

e
n

o
m

e
n

o
n

?
 E

xplain its 

effects. 
(6x2 =

 12) ' 
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