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T
im

e
: 3 H

o
u

rs 
M

ax. M
a

rk
s

: 60 

T
he candidates sh

a
ll lim

it th
e

ir answ
ers precisely w

ithin the answ
er­

b
o

o
k (40 pages) issued to them

 a
n

d
 n

o
 supplem

entary/continuation 
sh

e
e

t w
ill b

e
 issued. 

N
o

te : 
A

ttem
pt one question each from

 S
ections-I, II, Ill and IV

. 
S

ection-V
 is com

pulsory. A
ssum

e m
issing data suitably, if 

any. 

S
E

C
T

IO
N
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I 

1. 
(a} 

D
iscu

ss th
e

 im
p

u
lse

-m
o

_
m

e
n

tu
m

 p
rin

cip
le

. H
o

w
 is 

im
pulse-m

om
entum

 e
q

u
a

tio
n

 u
se

fu
l in

 im
pact o

f je
t 

problem
s? 

(4) 

(b) 
A

 nozzle o
f 60 m

m
 diam

eter delivers a stream
 o

f w
ater 

a
t 24 m

/s perpendicular to
 a plate th

a
t m

oves aw
ay from

 
the je

t a
t 6 m

/s. Find: (i) the force on the plate, (ii) the w
ork 

done, and (iii) the efficiency o
f the jest. 

(6) 

2. 
A

 vane having an inlet angle of zero degree and an outlet angle 
o

f 25° receives w
ater at velocity o

f 50 ·m
/s. 

(a) 
D

eterm
ine the com

ponents o
f force acting on it in the 

direction o
f the jet velocity and norm

al to it. A
lso find the 

resultant force in m
agnitude and direction per kg o

f flow
. 

(b) 
If this v~ne is m

oving w
ith a velocity o

f 20 m
/s in the 

direction o
f the jet, calculate the forcec om

ponents in the 
direction o

f the vane velocity and across it, and also find 
the resultant force in m

agnitude and direction. C
alculate 

the w
ork done and pow

er developed per kg o
f flow

. 

(5+5=10) 

• 
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3. 
{a

) 
D

iffe
re

n
tia

te
 b

e
tw

e
e

n
 ce

n
trifu

g
a

l p
u

m
p

 and re
cip

ro
ca

tin
g

 
pum

p. W
hat are the advantages o

f centrifugal pum
ps over 

reciprocating pum
ps? 

(5
) 

(b) 
D

escribe different types o
f head losses w

hich o
ccu

r in
 

centrifugal pum
ps. 

(5) 

4. 
A

 three-throw
 reciprocating p

u
m

p
 has cylinders o

f 250 n1m
 

diam
eter and stroke o

f 500 m
m

 each. T
h

e
 pum

p is required to
 

deliver 0.1 m
3/s w

a
te

r a
t a. head o

f 100 m
. F

riction tosses are 
estim

ated to
 be 1 m

 in
 suction pipe and 1

9
 m

 in delivery pipe. 
V

elocity of .w
ater in delivery pipe is 1 m

is, overall efficiency is 
85°/4 and the slip is 3%

. D
eterm

ine: (i) speed o
f th

e
 p

u
m

p
, a

n
d

 
(ii) p

o
w

e
r required to run th

e
 pum

p. 
(1

0
) 

S
E

C
T

IO
N

 -
Ill 

5. 
(a

) 
E

xplain the design a
n

d
 w

orking o
f a P

elton w
heel tu

rb
in

e
 

w
ith

 the help o
f suitable sketches. 

. 
(5

) 

(b) 
In an inw

ard flow
 reaction turbine, the head on the turbine 

is 32 m
. T

he external and internal diam
eters a

re
 1

.4
4

 m
 

and 0. 72 m
 respectively. T

he velocity of flow
 through the 

runner is constant and equal to 3 m
/s. T

he guide blade 
angle is 10° and the runner vanes are rigid a

t the iniet. If 
the discharge a

t o
u

tle
t is radial, determ

ine: 

(i) 
T

he speed o
f the turbine, 

(ii) 
T

he vane angle a
t outlet o

f the runner, and 

(iii) 
H

ydraulic efficiency. 
(5) 

6. 
(a) 

W
hat is a draft tube and its functions? D

escribe its theory 
and derive expression o

f draft tube efficiency. 
. 

(5) 

[P
.t.O

.] 
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