
r 

[T
o

tal N
o

. o
f Q

u
estio

n
s -

9) 
[T

o
tal N

o
. o

f P
rin

te
0

a
g

e
s

 -
4

] 

D
e

c
-2

5
-0

2
2

4
 

C
E

-S
Q

4 (H
yd

ro
lo

g
y an

d
 W

a
te

r R
eso

u
rces E

n
g

in
eerin

g
) 

8
. T

ech
. 6th

 (C
B

C
S

) 
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
 issu

e
d

. 

N
o

te
 : i. 

T
h

e
 Q

uestion P
aper consists o

f five sections A
, B, C

, 

D
 and E

. 

ii. 
T

h
e

 section -
E

 is com
pulsory. 

iii. 
T

he· candidate can select one question each from
 other 

se
ctio

n
s A

B
C

D
. S
E

C
T

IO
N

 -A
 

1. 
D

e
rive

 an expression fo
r .the w

ater budget equation used in 

h
yd

ro
lo

g
ica

l cycle in case o
f unsteady flow

. A
 sm

all"catchm
ent 

o
f a

re
a

 1
5

0
 h

a
 received rainfall o

f 10.5 cm
 in 90 m

inutes due 

to
 sto

rm
. A

t the o
u

tle
t o

f the catchm
ent, stream

 draining the 

ca
tch

m
e

n
t w

a
s d

ry before the storm
 and experienced runoff 

la
stin

g
 fo

r 1
0

 hours w
ith an average discharge o

f 1.5 C
um

ec. 

T
h

e
 stre

a
m

 w
a

s a
g

a
in

 d
ry a

fte
r the runoff event. C

alculate 

(a) 

(b) 

T
h

e
 a

m
o

u
n

t o
f w

ater w
hich w

as not available to runoff due 

to
 c

o
m

b
in

e
d

 e
ffe

c
t o

f e
va

p
o

ra
tio

n
, in

filtra
tio

n
 a

n
d

 

tra
n

sp
ira

tio
n

. 
(6) 

W
h

a
t is th

e
 ratio o

f run o
ff to· precipitation? 

(4) 

2. 
W

h
a

t a
re

 th
e

 d
iffe

re
n

t m
e

th
o

d
s fo

r th
e

 m
e_asurem

ent o
f 

p
re

cip
ita

tio
n

?
 E

xplain the lim
itations o

f each m
ethod in detail. A

 

ca
tch

m
e

n
t co

m
p

risin
g

 a square o
f 14 km

 side. It has five rain 

g
a

u
g

e
 sta

tio
n

s A
, B

, C
, ·o, and E

 (E
 station a

t the centre) w
ith 

~
~
-

~
 

2 
C

E
-6

0
4

 

annual rainfall of 90, 85, 75, 80, and 
1

0
0

 m
m

 respectively. 

D
eterm

ine the annual average rainfall over the catchm
ent by 

Theissen polygon m
ethods. 

(6+4=10) 

S
E

C
T

IO
N

 -
B

 

3. 
D

ifferentiate betw
een infiltration rate and infiltration capacity. T

he 

H
orton's infiltration equation for a catchm

ent is given as 

f =
 20.5 +

 35e- 5t f =
 m

m
/hr and t =

 hours 

If a storm
 occurs on th

is catchm
ent w

ith an in
te

n
sity o

f 

50 m
m

/hr, then the depth o
f infiltration for the first 15 m

inutes 

w
ill be? A

lso using the sam
e equation, determ

ine avg. infiltration 

rate for the first 35 m
inutes. 

• 
(3+

4+
3=

10) 

4. 
W

hat do_ you understand by the flow
 duration curve? W

rite dow
n 

the assum
ptions, and lim

itations o
f the U

nit hydrograph_. T
h

e
 

ordinates o
f 9 hr U

H
 at an interval o

f 3 h
r are 0, 110, 365, 500, 

3
9

0
,3

1
0

,2
5

0
,2

2
5

, 130, 115, 95, 65, 40, 22, 10 and 0. D
~rive 

the flood hydrograph due to a 6-hr storm
 w

ith rainfall o
f 2, 6._75, 

and 3. 75 cm
 during each 3 h

r interval. A
ssum

e an initial loss o
f 

5 m
m

 and 0 
index 2.5 m

m
/h

r and a constant base flow
 o

f 

10 cum
ecs. 

(2+
3+

5=
10) 

5. 

S
E

C
T

IO
N

 -
C

 

D
efine the trap efficiency o

f a reservoir. D
escribe how

 the tim
e 

required fo
r the reservoir to

 fill up w
ith sedim

ents is calculated. 

A
lso, explain w

ith a neat sketch o
f the different storage zones 

o
f the reservoir. 

(2+
4+

4=
10) 
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