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BNRI-102 : ELEMENTS OF HYDROLOGY

Time : 2 hours

Maximum Marks :

50

Attempt any five questions.

permitted.

Use of calculator is

Note :

1 (a)
(b)

2. (a)
(b)
(c)
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Define Hydrology. Explain with the help of
schematic diagram the hydrologic cycle and
its different components.

Name different forms of precipitation.
Discuss important conditions required for
precipitation formation.

Why is proper knowledge of rainfall
intensity - duration - frequency relationship
important for planning design and
operation of water resource projects ?

Define time of concentration and express it

in equation form.

Write different assumptions of Rational
method for Peak runoff estimation.

2+3
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3. (a) Whatdo you understand by the term water 2+3
budget ? Write characteristics of water

balance method.

(b)  What do you understand by field crop 2

water use efficiency ?

(c) Calculate the water use efficiency when five 3
irrigations of 10 cm each were applied to
rice crop which yielded 8 tonnes per ha. The
consumptive use during the growth period

was 35 cm.

4. (a) Calculate the time of concentration and peak 5
runoff rate for 10 years return period for a
micro watershed area of 50 ha. The
watershed is divided into three parts, based
on its land use and soil texture, in which
first part of 20 ha with 1% slope is under
cultivation (c=0.50) second part of 20 ha.
with 7% slope is under pasture (c=0.36)
and rest of the land with 12% slope is under
farm forestry (c¢=0.50). The maximum
length of flow path is 3000 m to the outlet.
The average slope of channel is 5%. The
maximum rainfall intensity of Thr. rainfall
is 5 cm/hr for 10 years return period.

Assume rainfall intensity of 7.5 cm/hr.

(b) Explain the importance of evaporation. 2+3

How is evaporation is measured ?
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(b)

(c)

(b)
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Distinguish between lined and unlined
channels.

Classify open channels based on channel
shape.

A rectangular channel has width 50 cm and
depth 20 cm. Compute (i) Cross - sectional
area (ii) wetted perimeter and (iii) Hydraulic
radius of the channel.

Describe head loss due to friction in a pipe ?
Compute the head loss from a 200 m long
concrete pipe of 15 cm diameter. Assume
the velocity of flow of 90 cm/sec. and
f=0.0090.

How can seepage losses in channels

conveying water be minimized ?

What are the advantages of recording type

raingauge over non-recording raingauge ?

Enumerate the arithematic mean method of
rainfall measurement. Describe their

limitations.

Compute the rainfall intensity for 15, 30, 45
60 and 120 minutes durations using the data

given below :

2+3

3+2

Time : minimum 15(301(45|60(120

Cumulative rainfall : mm|[25]40|50 (60| 80
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8. (a) Explain the velocity area method of 5
rectangular channel for discharge

measurement.

(b) Write short notes on any five of the

following : 5x1=5
(i)  Stream flow

(i) Percolation

(i) Drainage basin

(iv) Wetted perimeter

(v) Head loss

(vi) Mass curve
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.U 3.31E.- 102

TerauT e | fewm sy (Ehesdg.un. )

HATA ULte
M, 2013
S.UA.AT3MME.-102 @ TATGATT oh ded
THg ;2 g2 S7feIHaH 37 : 50
Fie: gl ule 5o & S Gifou) dbedclel & FAT W

gHa &1

1. (a) cfaad &t 9y e dOEeg w@ifes 5
I WErEdl 9 Selfaart @ dR g9 fafi=
HZah! i TIE FHIfC |
(b) =l % fafr=1 yehri 1 A8 SRy gy gt 2+3
% fou sifeq weeol sifaensii 1 aviT #iw|

2. (a) SA-HEEA fEsEet & fEeE, afveeg 5
SR afarer & forg ot &t weeer- erafy- g,

HY i ITH BRI 2T il AT © 2

(b) HHI & Heh=d @I gfwfya wifew & @ 3
gt w9 ¥ fafau

(c) TR (Peak) s 5@ swher &t ufeia fafy 2
%1 v fafuy=r sraumonsii afeq =ifaw )
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3. (a) icieeie ¥ MY N HEHI € 2 5l WA UGid 243

&1 fagmoaret 1 aui i | .

(b) WG FEA A ITAN WEHA § G N EAFA 2
g7

(c) =& ® wHA forwe! TeEr g /3R e, o 3
10 B, =t 9 fo=msai <t 78 € Wl Sl wEm
YEHd! 1 TUMET FHIFAT | TR & S STyl
35 W.HT. o1

4. (a) TUH GEH 9A G o a7 50 BFRWME, F 5
fau 10 aia 9T @4 (Return period) &
fon dehgu & g iR R 9w 9ia gt &l
O I | STl W A, S g, S9E,
ff 1 I F FTHR W T 9 | fasfea
&, TS Tl 9T 1% Bl STe 20 8§
& forad @it Bt 8 (c = 0.50), SHU 971 7% T
el 20 SR HT & 2 0 =R (c=0.36)
@ 31 12% T arelt 4w aifet (c=0.50)
I 81 T & 9% yarg wrl &t sifasdy o
3000 Ht. &1 I96 H1 3T gAH 5% T <H
utg arget oTat & fow aui #1 srfuswan
e 5 9.1 /5. & | Afatey 5 ol & qee
7.5 Q.. /52 R
(b)  TSHTHIT T HEcd TIY HT STHTHI 6T HGA  2+3
F4 o s €2
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(b)
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W@ (lined) 3R M-TEHA (unlined) =ei |
T T8 HRY |

e whi ST T A1UTRE Tet =ell &1 S
H |

T AR 99e 1 =g 50 9.0, 3K Teud
20 BHL B 1 TR FINY - (i) STTHE FE &
(if) T afeamg SR (iii) 9@ Siefta ufify

gy H TV F FRO I WH-&fd (Head loss)
FT? 15 WA =AM 9l 200 H. T FhiE TET
q I9= vird-aifd =l gferfora Fifsg | 7 fafse
fo e =T 10 AH/. 3R £=0.0090 Tl

& YaTE we | TS (Seepage) | B ATelt
affet Y =g HH foRan ST HeRan 2 2

R frpifSn ant At 9= 7 qorn | feniten am
AT 25 &% F A B2

ot ! W & HIA & fore i e vt
(Arithematic mean method) T aUH T |
Tt GAW ot =98 S|

9 fou MU TS 1 WER I g 15, 30, 45
60 3R 120 fame =t srafy & gl &1 mear &t
TMUET SR |

2

3

2+3

3+2

e 15 | 30 | 45 | 60 [120

Tt g < fae | 25 | 40 | 50 | 60 | 80
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8. (a) @ fagsia oA & fou s d9a a5
SERFAGICCIEY
(b) frfafes ¥ 9 fp=l wrarw oy e fod @ 5x1=5
(i) U ¥aRE
(i) ~ &Ad: HrE
(iti) forgsia goft (Sfga)
(iv) @ gAY
(v) uird &fg
(vi) 98 (Mass) 9k
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