CHAPTER

Q1.

3

“iLe, and e, are the saturaled vapour pressures

of the water surlace and air respeclively, the

" -Daltonstaw ol evaporation £, inunit time s given

a2

Q3

Q4.

Qs

a6

byE, =
(s} le,~e) (b} Kees,
) Ke.-e) d) Kie,+e}

The average pan coefficient (or lhe standard US
Weather Bureau class Apanis
{a} 085 (b} 070
{c) 630 {dy 0.2

A canalis 80 kmiong ancthas an average suface
wicth of 15 m, i the evaporation measured ing
class Apan is 0.35 coiday, ihe volume of water
evaporated in a month of 30 days is tinm®)

o} 12600 {b} 18000

{c} 180000 {d} 126000

If the wind velocity at a height of 2 m above
ground is 5.0 kmph, its value al a heightof 9m
above ground can be expected 10 be in kmih
about

{a) 90 {0 6.2
{c} 23 {d) 106
Evapotransgirationis confined

“{a) lodaylight hours

{t) nighl-lime only
fc) land surface only
{d] Noneoflhese

Theinliltration capacity of a soif was measured
under faily identical general condilions by a
fiooding type infillrometer as f,and by a rainfall
simulalor as £, One can expect

@ 4=, o h>

© 5<f {d) nohxed patiern

a7

Q8

Qs

Q.10

" Engineering Hydrology

Abstraction from Precipitation

In a sl calchment the infillration rate was
observid ;o be 10.cm/h al the beginning of the
rain and 1 decreasad exponentizlly to an
equilibrivi value of 1.0 cmvh at Ihe end of 9 hr
ol rain, i1 atotal of 18 cm of water infillored during
9 hrintarval, tha value of the decay conslant K,
in Horto:1's infiltration equation in (h') Units is
{a) 03 {b) 05

{cy 10 {d) 20

In Horten's infilration equation filled to data from
a soll, ha inilial infiltration capacily is 10 mmyh,
final intiiiation capacily is 5 mméh and the
{decay conslant is 0.5h"'. Assuming
an lakes place at capacity rales, the
total infi*=ation depth for a uniform storm of
duration § hours is
{a) 40:m

{c} 80mm

(n) 60mm
{d} SOmm

Tha rainfall on five successive days on a
calchmaniwas 2, 6,9, 5and 3¢m. i tha ¢-index
for tha starm can be assumed to be 3 cmfday.
the totai direct runofi from the calchment is

fa) 20cm by 1tem

€ 10cem (d) 22cm

A6-hstormhad 6 cmol rainfall and the resulting
runoff vas .0 cm. I{ the ¢-index remains al the
same value the runalf due 1o 12 cm ol rainfalt in
9 hinthe calchmentis

(@ 90cm by 45cm

{e} 60cm {d) 7.5cm

Match List-l with List-1l and sclect the correct

answer using the cades given betow the lists:
List-| ‘

A, Cetyl alcohal

B. Phylomealer

Q.13

(@

C. Atmomeler
D. Lysimeler
List-li
1. Transpiration suppressant
2. Evaporation inhibitor
3. Measurement of evapotranspiralion
4. Measuremantof lranspiralion
5, Measurement of evaporation

Codes: |
"ABCOD (
@y 1 4 5 3
) 2 4 3 5
) 2 4 5 13
@ 1 5 4 3

The Indian Slandard pan evaporimeter is

(a) is same as the US ¢lass Apan

(b) hasan average pan coefiicient value of 0.60

{c) - has less evaporalion than a US class A pan

{d) has more eyaporalion than a US class A
pan .

The valuas of solar radiation refleclion coeflicient
{albedo) for various surfaces are given in List-1
{Surtace) and List-ll shows range of alhedo
values. Match List-l with List-ll and select the
correcl answer using the codes given below the
lists: :

List-l

Close ground crops

Bare lands

Waler surface

Snony

List-11
"0.45-0.95

0.05

0.05-0.45
. 0.15-0.25
Codas:

A

Dowp

o=

@
{b)
{©

bW
oW os W
AR SIS N v ]
- - -

G.14

Q.15

Q.16

Match List-1 with List-ll and select the correct
answer using the codes given below the lists:
List-l
Infiltration
Interflow
Evaporalion
Evapolranspiration
List-ll
Quick response flow
- Annual runal! volume
Lysimeter
4, Dalton'slaw
5. Groundvaterrecharge

com»

O

Codes:

- A BCD
@ 2 5 4 3
b) 56 1 3 4
€y + 3 4 2
d) 5 1 4 3

Match List=l with List-Il and select the correct
answer using lhe codes given below the lists:
List-l

Hydraulic conduclivity

Inliltration capacity

Transpiration

Relative humidily -

Evaporation

Lisl-1

1. Psychomeler
2. Phylomeler
3, Almomeler
4, Pemmeameter
5

C

moow>

Rainfall simufator

odes.

A B CDE
@ 5 4 2 1 3
by 4 5 1 2 3
¢y 4 5 2 1 3
(4 5 1 3 2

Asserlion (A): Estimaled lree water evaporation
may be assumed to indicale polential
evapotranspiration from the vegefated soil
surlzce. .

Reason (R): Transpiralion is essenlially
evaparation of water from the leaves of planis.



Q.17

Q.18

Q.18

Q.20

(@) bolh A and R are lrue ang R is Ihe correct
explanalion ol A

{b) bothAandR aretrue bul Ris nol a correct
explanation of A

(c) Aistrue but Ris false

(d) Aislalse but Ris tiue

Instruments used lo measure Lhe speed of wind
are called

(8) currcntmeters (b) anemomelers

{c) wealthercocks (d) velocity meters

Potential evapolranspiration {PET) is

(a) the evapolranspiration when lhere is
suflicient maiswure available in a fully
vagalaled arca

{b) the evapotranspiration of a forest area

(¢) aclwal evapotranspiration of a crop bolore
applicalion of irrigation water

{d) amoun! of waler needed lo bring the
maisture conient of & soit lols lield capacity

The verhical hydraulic conductivity of the top soil
al cerlain location s 0.2 cmfhr. A storm of
intensity 0.5 cm/hr occurs aver the soil lor an
indefinite period. Assuming the surface drainage
lo be adequale, the infiltration rate afier the slorm
has fastec lor a very long lime, shalt be

(@) smallerthan0.2cmfhr

(b} 0.2cmihr

{c) bewween 0.2 and 0.5 cmitr

(d) 0.5cm/hr

The plan area of a resarvoir is 1 km?. The water
level in the reservoir is abserved fo decline by
20 cmina ¢ariain period. During this period the
reservoir receives a surface inllow ol 10heclare-
meler, and 20 heclare-meter are abslracled fiom
the reservair for irriganon and power. The pan
cvaporation and rainfallrecorded duning the same
period at a near by meleorolagical stalion are
12 cmand 3 cm respectively. The calibrated pan
lactor i5 0.7. The seepage foss from the resenvoir
during this period (in cm) is

(a) 00 ) 10

© 24 (d) 4.6

Q.21

aiz2

023

Q.25

Q.27

Q.28

The rainfall during three successive 2 hour
periods are 0.5, 2.8 and 1.6 cm. The surface
runolf resulling from Ihis slorm is 3.2 cm. The
¢-index value of this slormis

(a) 0.20 cmhr {b) 0.28cmvhr

{c) 0.30cmhr {d} 0.B0emfr

A6-hour rainstorm with hourly inlensities ol 7,18,
25,17.11 and 3 mmvhour produced a runoff of
39 mm, Then, the ¢-indexis

(@) 3mmiour {b) 7 mmyhour

{c) 8mmyhour {d} 10 mm/hour

Which of the lollowing are interceplion losses?
1. Streamflow

2. Evaporation

3. Transplration
The correct answer is
(a)both2and 3
(clonly 2

{(b)only 2
{d)both 1and 3

Tharainfall on three successive 6-h periods are
1.3, 4.6 and 3.1 cm, {f the initial loss is 0.7 cm
and the surface runoff resulling from this storm
is 3 ¢m, the é-index lor the storm is

(@) 0.450 cm/mh (b) 0.333 cmh

{c) 0.382 cmvh () 0.167 cm/h

The annual potenlial evapolranspiration for a
major part of gur counlry lies in the range of

(a) 140-180cm {b) 200-250cm

(cy 100-140cm (d) 250-300cm

In estimating the maximum floods for design
purpases, in he absence of any other data, the
&-indexis usually assumed as

(@) 2.0cmvh () 1.0 cmh

€} 0.5cmh (d) 0.1 cmm

Penmann’s equation s based on

{a) enérgy budgefing only

{b) Energy budgeling and waler budgenng
(c) Energy budgeling and mass transler
(d) Water budgeting and mass lransfer

The value ol Windex as compared 10 ¢-index is
(a) less or equal  (b) more
{c) equal (d) None of these

Q.29 Consider the following chemical emulslons:

Q.20

Q.31

Q.32

Q.33

Q.34

1. Wethyl alcohol

2. Celyl alcohot

3. 'Slearyl alcohol

4. Kerosene

which of the above chemical emulsions isfare
used to minimize the loss of waler through the
process of avaporation?

{a) "1 onfy {b} 1and 4

(¢} 2and 4 {d}) 2and 3

Lysimeter is used to measure
{a) Infillration

{b) Evaporation

{c) Evapolranspiration

(d) VapourPrassure

The highest value of annual evapoiranspiration
in India is al Rajkol, Gujarat. Here the annual
PET'is about
(@ 150cm
(c) 210cm

by 150mm
(d} 310cm

A E-hour storm with hourly intensilies of 7, 18,
25,12, 10and 3 mm per hour produced a run-off
of 33 mm. Then the ¢-index s

(@ 7mmh (&) 3mmf

(cy 10mmy/h {d) Bmm/h

During a 6-hour slorm, the rainfall intensity was
0.8 crafhour on a catchment of area 8.6 k2, The
measured runoff valume during this period was
2,56,000 m?. The (ofal rainall was lost due 1o
infiliration, evaporation, and transpiration {in ey
hour} is

(a) 080

{b) 0.304

(c) 0496

(g} sulficientinformation not available

A calchment area of 90 hectares has a run-off
coellicient of 0.4, A storm ol duralion larger than
the time of conceniration of the calchment and
of intensity 4.5 cmihr creales a peak discharge
ate of

@ 11.3m%s
(&) 450m¥s

b} 0.45ms
(d)y 45mYs

" {¢) 3B9em

Q.35 Under the same conditions, whichof the following

shapes of water surlace will give the highest rate
of avaporation?

{a) Flalwatersuriace

{b) Convexwalersurface

fcy Concave waer surlace

{d} Independeni of shape of water surface

The lolal raintall observed ina 24-hr slorm over a
calchment of 1.8 km? area was 10 cm. An
infittration capacily curve prepared had initial
infiltration capacily of 1 cmiv and attained
constant value of 0.3 cmihr alter 15 houwrs of
raintall wilh a Horlon's constant & = 5 hr', An
IMD pan inslafled in the calchment indicated a
dacreaseof 0.6 cminwalerlevel during 24 hours
olils operation, Assuming pan coelficient of 0.70,
the runoff form catchment is:

{3 1.12cm {b) 1.84cm

{c} 2.24cm {d) 254cm

Q.37 The rates of rzinfall for succaessive 30 minules

pericd of a 3-hour stormare : 1.6.3.6, 5.0, 2.8,
2.2and { cmvhr, The cartesponding surface runofl
Is estimated to be 3.6 cm. The ¢-index and -
index are respectively.

(a) 1.5cmyhr, 1.6 cmyhr

{o) 1.2cmitr, 1.3cmr

{c} 1.2cmfhr, 1.6 omir

{d} 1.5cmhr, 1.3 emityr

Q.38 If the waler application elficiency is 66% and

consumplive use coeflicient lor the growing
season is 0.8. Assuming effective rainfall of
109cmandmonlﬂyccnsumplweuse4354:m,
the tietd irrigation requirement is :
{a) 83.8cm {b) 83.6¢cm
{d) 28.4cm

.39 In a 6 hr. duration storm of uniform intensily of

15 mmyhr, the total abserved runof! volume is
21.6 x 10°m?. The area of the basin is 300 km?,
The average infillration rate and runoff coeflicient
for ihe basin respectively are:

(@} 2mmfr, 0.6 {b) 3amftr, 06

{c} 2mmyhr, 0.8 {d)} 3mmfiv, 0.8



Q.40 The equation for infillration capacity curve lorthe
basinis f= 1.2+ -3;% where fisin cm/r and {
€

inhr. The average infiliration loss assuming lofal
raintall of 2.28 cm in 30 minules is:

- {a) 1.16cmihr by 2.16cmhr
{c} 1.76cmmr {d) 2.76cmihr

Q.41 The inlittration rate at the beginning of the rain
.: was observed 10 be S0 mmfy and decreased
:- gxponentially lo consiant rate of 8 mméhr after
<14 2.5 hr. The total infiltration during 2.5 hr was
. 50 mm, The horlon's equation for infiliration rate
is: ‘

{3) 44 42¢7M

{c) 8+ 42077

(b)’ 83 82270
(d) 4 4 B2a 273

Abstraction from Precipltation
1.(c) 2.{) 3.(d) 4} & (@
1 {e) 12, () 13. (a) 14.(d)
21. {c)

Q.42 For wheat assuming a growing season of 4 months
Dacember-March, the daily consumptive use of
whatin the month of January il pan gvaporation
forthemonthis 9.5¢mis givenas. |
(Take consumpiive usa coeflicient 40%, stage
growih of crop as 0.52).
{23} 2.1 mm/day
{) 1.9 mm/day

{b) 1.6 mm/day
{d) 2.3mm/day

.43 The peak discharge corresponding lo storm of
Scmin 1 hris given as:
(Assuming data about a catchment of area
1000 krr?)
Tima {hr} o 1 24131415
Ralnfall{em} | 0 |25/ 0 | 0|0 | D
Runaff {m%s} | 300 | 300 {1200 450| 300 | 300
{a) 1176 m¥sec (o) 1267 mYsec
¢} 1376 m¥sec {d) 1622 m¥sec

i

6.(b} 7.{c) 8. () 8 (b} 10.(d)

15. {c) 16. (b} 17.(b) 18.{a} 19. (b} 20.(d)
22 (c) 23.(c) 24 (c) 25.{a) 26 {d) 27.(c} 28 (a) 29.(d) 30.(c)

31.{c} 32. (d) 33.(b} 34.(d) 35 (b} 86. (c}) 37. (a) 3B.{c) 39.(d} 40.({(c)

41. () 42. {b) 43. (0)

Abstractlon from Precipitation

3. (d)
E= %xﬁaxiﬁﬁaxwxm
} = 126000
4
5 = (A
C = 4.5286
u = 45286(9)"
= 6.198kmph
=~ 6.2kmph

7. {c}

gq

18 = 9+7<-;; K,=1tr-!
8. (b

Runott = (6 -3)+(9-3}+(5-3}=11cm

10, (d}

o= G—?:O,Scmm
12-R
05 = 5
A = 7.5¢m

18.

19.

20,

21.

23,

~ thano

S findex

(a}

For a given sel of almospheric condition,
ovapctranspiration depends on the availability
ol water, If suflicienl moisture is available 10
completely meet Ihe needs of vegetalion lully
covering Lhe area, lhe resulling evapo-
lranspiration is calied polential evapo-
transpiration (PET).

(b '

Il the storm has lasied for a very long limo, ther
infillcation rale will be the verlical hydraulic
conductivily i.a., 0.2 cmfr.

(d)

28.

3z,

“Evaportalion loss fromreservole

 =07x12=84dcm
Decling in water leve! in reservoir = 20 cm
Surfaceinflow = 10¢m
Abstraction = 20cm
Rainfall = 3cm
Inllow - Qutilow = AStroage
= {10+3)-(20+8+4+x)=-20
= x = 46cm
> Seepageloss = 4.6cm

(e}

Totat raintall

oo

05+28+16

49¢cm 33,
3.2¢cm

49-32

1.7em

$index = 1—67: =0.283 cm/hr

It

Surlace run-off
infillration

"

|

But this makes the rainfall inlensity of 142 hout
, 0.5 |
inelieclive as this value 3 0.25cmfhr isless
49-3.2-05

4
0.3cmihr P34

Hl

{c) .
The lotal interceplion on any drainage basin for

. P . !
a given condition of vegetalion may bg

ropresented by the equation. .
1

x=d+ bt

a = Inlerceplion slorage capacity

b= Evaparalion rale from inlercepting surlaces
1 = Duration of shower.

(d)

Certain chemicals such as cetyl alcohot
{hexadecanol) and steary| alcobo! (ocladecanol)
form monomolecutar layers on a water surface.
These layers act as evaporation inhibilors by
preventing the water molecules lo escape pasl
them.

(d)
Total ainfall = 7 + 18 + 25+ 12+ 10+ 3

=75mm
Efleciive rainfall = 33 mm
Inlillration = 75~ 33 = 42 mm
Assuming I, = 6 hrs

¢ = 2 7 mmdnr
G

1tis greater than 3 mmyhr and 7 mmyhr
So for 4 hours the infiltration would be
42-10=32mm

=~ &index = -:-"52- =8 mmdr

(D)
Raintall lost = Rainfall - Runolf
-
- 0.8x6--28000
8.6x 10°

= 48-2977=1823cm
Total rainfall {ost in 6 hours

= 1.823cm
. Rainlall losi per hout
= 182 6 304 cmar
6
{d)
of\ufz = KprA
= 04 Kj_5x10" %90 > (0
60xGD

4.5 m¥sec



36. (c)

Using Horlon's equation;

24
Fo= {[L+(- L]t
0

28
= [[03+(1-03e¥]at
0

0.7

0.7 0.7
@‘“”“W]‘["‘&f&]

72+9§Z[1+ 1) 734cm

Runoll = P— E,~ E=10-7.34 - (0.60 x 0.70)
=224¢cm

u

37, (a}

38.

ag.

i - &)t = £, and thus it follows;

rat
[(3.6~0) +{5.0~ ¢)+ (2.8 -¢) (2.2 -¢)jx% =36
6= 1.6cmhr
P=(1.6+ 3.6+5‘0+2.B+2.2+1.0)x% =8.1cm

£ o——31—3§—150mfhr

W-index = n 3

(c)
Seasonal consumptive use,
U= kEf=0.8x43.54=34.63¢cm
Field irrigation requirement,
U-ZP,
“I .
vhere n, = waler application efficiency
FIR = Field irrigation requiremnent
34.83-10.90
7065

FIR =

=369cm

(L)
(i) Inhltrationloss,
F, = Rainfall (P) - Runoli (R)
6§ 1
= 15x6- 28X 0™ 1500
300x10°m”
=90-72 = 18mm

42.

(i) Yield = CAP

90
16 x 16°m3 = Cx30 m?
216 x10°m? = Cx 0x10m xmm
= C=08
(c)
Total infiliration loss Fis determined by infegrating
the equation lor duration of storm,

Fos jrd:— [ (12+_]

12D160
[12:~ 3.3 L
' 12 120
30 33 33
= 12X = |- |0 - ———
[ e 129"‘3"“’"] [0 12e°}

as(. 1
= Jo—
°8+12( 35)

0. 33(, 1
06+ —(1-m) 088cm

Avg. infiliration loss,

_F - 0.88cm -
fmv - T ‘”_Zh_r_ 1 760th
(0}
go bt _s0-8
F 50-8%25
=273hr!
Harlon's equation;
f=1f 4 (f,=t)er
= 8+ (80 - B)e 273
f=8+82a2™
fis in mmdhr, tin hr.
)
E,= K1,

The crop season is December to March je.

120 days. By middle of January the number of

47
days of grawih is 47 ie. T 0.40 or 40%

stage growih of the crop has reached and k for
this stageis 0.52 and £, lor the month of January
is 9.5 cm,

£=052%x95=494cm
Daily consumptive use for month of January

- 494x 10

= 1.6 mmyda
3 myday
1
43. (o)
Timo | Total runoff | Base flaw | Direct runaff
{h} {m%s) {m¥s) | {mYs)
0. 300 ke 0
1 oo 300 [}
H 1200 W0 200
1 450 300 150
4 300 300 o
5, 300 300 Q
Som & 1050

> Surface runolt:
EZ:—:—;—?EE 1376 mYsec

Yolume of direct runofi

= 1050 xB60x 60 = 3.?6Mm3
Dep!h of runolf = 3.78f100=0.0378m
=3.78cm
oindex = 4-3.78=022cmir

For 6 cmrainfall in one hour, rainfall excess

=6-022=578cm



