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A geslogical formation which is essentially‘ .
“+ impereeabla lor llow ol waler even though it may

contain water in its pores is callet

ta) aquifer {0} aquiluge
{c) aquitard {d) aqﬁ;knde
An aguiler confined at ihe boltom but not at the
top is called as

{8} semiconlined aquifer
{b} unconfined aquiter
{c) confined aquifer

' {d} perched aquiler

The sutlace joining the static waler levels in

several wells penelrating a confined aquiter
" tepresents

{a) watce table surlace

{0} capiflary Iringe

(¢} piezomoiric surface of the aguilcr

{d) coneofdepression

Flowing antesian wells are expecied in areas

vhete

{a) the walet table is very close 1o the land
sutface

{b} theaquiler is condition

(¢} theelevation of the piezomelric head line s
ahove the elevation of the ground surlace

() the rainfallis imense ‘

Water present in arlesian aquilers is usually
{a) atsubalmospheric pressure

(b} atatmospheric pressure

{c} a85limes the atmosphetic pressure
f¢f) abovealmospheric pressure

The volume of water that can be exkracied by
force of gravity from a unil volume of aquifer

Q7

Qa8

Qe
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Engineering Hydrology

Groundwater

materia! is <alled
{a} specific relention
(b} specific yicld
(¢} specilic storage
(d} specilic capacity

Which of the pair of lerms used in groundwater

hydrology are not synonymous? ,

(@) Permestility and hydraulic conductivity

{h) Sterage coefficient and storativity

{c) Aciual velocity of low and discharge
velocity

{d) Waler fable aquifer and unconfined aquiler

The permeability of a soil sample at the standard
lemperature of 20°C was 0.01 cmis. The
#ity of the same malerial at a How
temperatura of 10°C is in cays

{a) <0.01

b >0

€] =001

{d) depends upon the porous material

i

A soif has a coeflicient ol permeability of
0,51 cmys. Il the Kinematic viscosity of water is
0.009 cm¥s, the intrinsic permeabiity (in Darcys)
is about

{3 53x10"
fc) 47107

(o) 474
(d) 4000

Darcy's law is validin a porous media flow if the
Reynold's number is less than unily. This
Reynald’s number is defined as

{a) (dizcharge veloclty x maxirum grain size)f
) (aciual velocity x average grain sizev

{e} (discharge velocity x average grain sizejfv
{d) {discharge velocily x pare sizelfv
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‘Two observation wells penelraling intoa conlined
aquifer are localed 1.5 km apa in 1he direction
of flov.. Heads of A5m and 20 mare indicaled at
these two observation wells. It the coelficient of
permeability of the aquiler is 30 m/day and lhe
porosity is 0.25, tha time of trave! of an inert
tracer from one well to anather is aboul

(@) 417 days (b) S00days

{c) 750days (d) 3000days

A sand sample was found o have a porosity of
40%. For anaquiler of this malenal, tha specilic
yield is

(@ =40%

by > 40%

€) <40%

{d) dependenton the clay fraclion

An uncontined aquilsr of porosily 35%.
permeability 35 miday and specific yield 01 0.15
has an area of 100 km?. The water table falls by
0.20 m during a droughl. The volume of water
lost Irom slorage in Mm?3 is

(@ 70 (b) 30

{c) 4.0 {d) 18.0

The unit of intrinsic parmeability is

(a) cmfday (by miday

{©) damy[day (d) cm?

The d‘mensmns of the storage coelficient Sare
(@) by 777

{c) 37 (d) dimansionless
The dimensions of lhe coellicient of
ransmissibilily T are

ta) YT oy 1372

© ur? (d) dimensioniess

The coeflicient of permeabilily of a sample of
aquifer material is found 1o be 5 miday in @
laboratory tesl conducted with water at 10°C. If
the kinemalic wiscosity of waler al various
temperalurss i as helow:

Tamp. in"C 10 20 ao

vimte) | 1.30%10° | 1,00 10" | 0.80 10"

the slandard value ot the coellicient ot
permeabilily of the malerial, in m/day, is about
{a} 4.0 by 50
{c) 65 (d)y 9.0

(.18 A slratified uncanfined aquiter has three

harizontal layers as given below:

Layer CaeHlclent of parmaebliity | Dapth
{mfday} (m}
1. 6 2.0
2. 16 4.0
3. 24 30

The elfective venica! coellicient of permeabilily
of this aquiter, in m/day, is about

a) 13 by 15

) 24 {d) 16

Q.19 An aquiler conlined at top and boliom by

impervious layers is siralilied into three layers
as lollows:

La Thick Permeahllity
yar cknoss (m) (midoy)
i Top layer 30 30
Midd!e layor 20 10
" | 'Botiom layar 5.0 20

The Iransmissibility of the aquifer in m¥/day s
{ay 6GOQ b) 18.2
(c}y 20 (d) 210

Q.20 The specific storage is

{a) storage coellicien/aquiler depih

{b) specific yicld per unil arca

{c) specific capacity per unit depth of aquifer
(d) porosity specilic detention

Q.21 yhen there is an increase in lhe atmospheric

pressure. the waler level in awell penetrating a
conline aquifer
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Q.23
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Q.26

Q.27

Q.28

{a) decreases

{b) increases

(c) doesnotundergo anychange

(d) decreases or increase dgpending on the
elevation of the grourd

Inone dimensional llow in an unconlined aquiler
balween lwo waler bodies, when (here is a
recharge, the waler (able profileis

{a) aparabola {b) partof ancllipse

{¢) aslraighlline {d) anarcofacile

In one dimensional lfow in a confined aquier
belween two water bodies, the piezomelric head
line is

(a) aswaightline {b) apariofanellipse
(¢} aparabola (d) anarcolacircle

For ane dimensional flow without recharge In an
unconlfined aquiler belwean (wo water bodies,
\he steady waler table profila is

(a) aslraightline {b) aparabola.

{c) anelipse {dy anarcolacircle

The discharge per unit drawdown al a well is
known as

(@} specilicyield . (b} specilfic slorage

(c) sale yield (d) specific capacity

The specific capacity of a well in confined aguiler

under equilibrium conditions and wilhin the

working limits of drawdown

a) canbe laken as conslant

{b) decreases as lhe drawdown increases

(c) increases as the drawdown increases

(d) increases or decreases depending ‘upon
the size of the well

An arlesian aquiler has thickness of 30 m and
coeflicient of permeability 1o be 35 miday. The
yield of aquiler for a drawdovm of 3 m when the
diameter of the well is 20 cmiis: (R =300 m)
(a) 120.70m¥hr (b) 210.70 m*hr

{c) 102.70 mhr (0) 110.70 e

Al having size 7.70m x 4.65 min lalenlic soi
has its normal water level 5.08 below ground level.
After pumping for 1.5 hours, \he waler level

depressed lo5.93 m and pumping was stopped.
The waler leve! after 4 howrs from lime aller
pumping stopped is 5,68 m. The specific capacily
of the well is:

(@) 1.588m%hr
(c) 2.58mhr

(b} 3.58m?nr
(d} None ol the above

(;1.29 In a alluvia! basin having area 100 km?, 90 Mm?

of ground water was pumped in a year and the
ground water lable during the year dropped by
about 5 m. The specific retention is 120%.
Assuming no replenishment, the porosily of the
soil is:

(@) 20% | b} 25%
(c} 30% (d) 35%

(:3.30 The arlesian aquiler has a thickness of 3¢ m and

__p.. -
(4]
ure

has a porosily of 25% and bulk modulus of
compression 2000 kg/cm2. The slorage
coetlicient of the aquiter is:

{k,.= 2.4 x 10* kgfem?)
(@) 234 x107

{) 1.54x 1073

{b) 1.74%107
(dy 2.74x 10

After a long period of pumping from a 20 cm well
which penelrates 30 m below stalic water lavel
(GWT) al rate of 1800 Imp, the drawdowns in the
observalion wells at 12 m and 36 m from the
pumped well are 1.2 m and 0.5 m, respectively.
The lransmissibility of the aquiferis:

{a) 581 m¥day {b) B51m¥day

(c) 681 m7day {d) B61m?/cay

Q.32 During field Lest, a time ol 6 hour was required

for the Iracer 1o Iravel belween wo observation
wells 42 m aparl. If the dilerence in water-table
elevations in these wells were 0.85 m and the
porosity of \he aquiler is 20%, the coeilicient of
permeabilily of the aquiler is:

{a) 0.92cnysec (b} 2.29cinisec

{c) 1.92cmisec {d) 1.29cmisec

0 33 An aquiler is having groundwater flow in N30°E

direction. Three wells A, 8 and C are drilled 1o
lap this aquifer. The we!l Bis east of A and tho
well Cis 1o be North of A. The loflowing are data
regarding viells

. - Distarics -, - AB | AC
C el Al 8] ¢
Ground sucfaca slovotion
{m obove datum) 0| 159 1 138
Watar taklo dlovation
{mubovo datumy .- | 1970 15550 7

An glevation of waler lable al well C when wells
are not pumping is
(@) 156.459m
{c) 186.269m

{o} 172.680m
{d) 193.258m

€1.34 The thickness of conlined horizonlal aquiler is

15 m and permeability & = 20 m/day connecls
lwo reservoirs O & Esiluated 1.6 km apart. The
elevations of water surface in reservoir D& £
measured [rom top of aquifer are 30.00 m and
10.00 m resp. If reservolr O Is-polluted by
cantaminant suddenly, the time laken by puliant
to reach the (eservoir £ assuming porusuy
n=03

(a) 2.3years
c} 6.9years

(b} 4.6 years
{dy 3.2years

Q.35 Anuncontined aguifer (k = 50 m/day) is lapped

in ainfiliration galtery over a horizontal impervious
bed as given below:

Grourd
ace

k=50 mvday

|

J2m T 32m
08m Infitration
1 gallary

P i60m —a] e 150m ]

. Nislocaled et a disiance Alrom pumping well

R R IR

The discharge collecled per unitlength of galiery
is:

{a) 3.2m¥sim
(e} 1.6 m¥ys/im

{b} 4.8 mYsim
{d) 3.8mYs/m

.36 The length of stainer is 30 mior 20 cm diameter

{ubewell{tapped in artesian aquiter and coefficient
permeability of aquiter is 35 myday. Assume

- tadius of influence as 300 m. If all condilions

ramains same, lhe percentage changsinyield if
diameter of lubewell is doubled: .

{a) 95%decrease (b} 11.5%incfease
{c) 11.5%decreass {d} 9.5%increase

O 37 A confmad aquifer of thickness 7 has fully

penetratmg wali of radius of r pumping 3.
dischargeomasteadyrata Anobservationy

The travel time for water lo vave! from well
pumpmg walli I8 n= poms;ty of aquifer) -

(FF i

© "T"E(FF r“) @ “T"{R:‘ -7

Q.38 Dueio dlsuse of 1.2 m diameter pipe provided

in'the reservoir, it was buried and completely
clogged up for some length by sediments. ltwas
found fine sand [k, = 10m/day} deposit for length
of 100 m al upstream end and of coarse sang -
{k,= 50 mjday) al downsiream end for length of-
50 m. In batween Ihese two layers, the presence..
of silty sand {k; = 0.10 m/day) for some length ~
identified. For head dilferenca of 20 mon either
side of clogged length, the seepags discharge
found to be 0.8 m¥day the length of pipe liled

by silty sand is: -
@) 2.13m by 227m
¢} 1.23m (@ 1.73m



Groundwater
@ 2.(b) 38{c} 4{c 35 (d
1 (o) 12. (b} 18.(d) 14.(d) 15.(d)
21 (a) 22, (b} 23.(a) 24.(b} 25 (d)
A {e) 32 (c) 33.(s) 34.() 35 (a)
Groundwater
8. {a) : - f
il B Ak
11, (¢} .
v=k .0
Q%x@-mx%'
1= 750days
17. , (¢} :
: 1
kos =
"
L
L - ¥
1.3%10° -
= 5=
k, e X Sﬁnﬂday
18. {a) .
B 24443 9x24
=z, 4 W3 T B+643
FAECAEY)
= 12,60 = 13 m/day
18, {d}
o _ 3x30+2xm+5x23=2$
el 0
T= 21 % 10 = 210m?/day
27; {c)
Usngwuusequatm ’
_ 2,72T{H - hw) -
G= loggfA | nv} T=k8
- 2.72:(( )x(:zmxa
. =5 Qs — =&
300
_ bg(u o)
- Q= 102700 iph= 102.70m%hr

28,

6.0} 7.() 8@ 9.0 10.(c
16. (8) 17.{c} - 18.(a) 18. {d) 20.{a)
26. (b) 27. (s} 28.(b) 2%. {c} 30.(c)
36. {d) 87.{(g) 3B.{d)

L))
Specific yield of s, C = %?rpibgm(%}
Q.SCEI [5.93— 5.03]
T4 Y°568-508
= 0.09h! i

Specific capacity of the well is s yield per unit
drawdovm

0=CaH
. Q
+~ Specliic capacxty— —==CA '
= 009x (7.70 x 4.65)
= 3.58m?hr
(e}

28.

3a.

Changa in ground water slorage
Baws = Aeg X Bavr® Sy
20 %109 = (100 x 10%)%5x §,
S, = 0.18
We know,
Porosity, n = S, + §,= 0.18 +0.12
=030 o 30%

{c)
We know,
Storage coefficient, '

e ar

= 1000=0.25x% 30[

2 o+ 1 7]
2.14x30° 0.25x2x10

= 7500 x {0467 x 108+ 20 x 10'8)
= 1.54 % 107 :

31.

az.

(c)

k(1% - %)
Wa know, 0= wmmbm
8 2.303kgyg(r/n)
b= H-5,=30-05=295m,
b, =H-5=30-12=288m
- 1800 _ nk(20.5° - 28.8%)
60  2.303l0g,(36 ( 12)
= k = 252 x 107 mfsec
or  22.7 mfday

Transm;ssibahty T=hkH=(262x 10*x30
= 78.6 % 10~ m¥sec
= 22.7 x 30 = 681 m*fday

{c)

(a)

42

V2= x60=60

V=nV,=02x 19444 %107
= 3.889 = 10~ m/sec
i = 0.85 x0.42=0.020238

= 1.9444 x 10 mfsec

05V

K = vi = 0.0192 mfs = 1,92 cmfsec
N
GL: 1580
Sl )
Flow
A 30 8 £
GL:160.00 GL: 159.0
WT: 157.0 WT ; 156.50
V.= Vsin = Vsin 30° =
V. = Vcos 6 = 0.866 V
1571565 _ 1
“% T goo 1600
V =k =_‘Ii_

a4,

35.

k
Taeg = DB VLor V= Ty
Similarly, V. =k = 0.5V
k k
= 05X 56 = 369
j = = - :.\H 20
. by 3695 (aH,) /2000
= —AHY= 2000/3685=0541=H - H,

= H, = Elevalion of water table al C
= 157000-0.541 = 156.459 m

(b)

il
L J_ H 10m
l - 15:m ~ Flow k=20mday '1'

h=30+15=45m
h=10+15=25m

. _ Ky —hy) _20x(45-25)
Gross velocity, V= A 1508
= 0.267 m/day
Aciual velocity seepage,
v 0267

V = E"—-o—' OBBBmIday

a3

Time (o travel, f = [0 569 = 1697 days

= 4.6 years

(a)
q = discharge per unit length of gallery

“(’E"“»)
2L

= 15500[(3 2)2 (0 8) ] =32 m1f5[‘m |E'|'lg|h 0!

gallery.



36.

a7.

(@)

We know, Q= M
In{r, /1)
(.3_02]
sy ﬂ._ _ (R / rwl) Q
Q »2) [E‘E)
0
= 1.095
s.. % change indischarge = 9.5% increase.
(d)
Q. .
= = locit:
v P lgros; velocity
, v a
= V ==
Seepage velocily = V. o By

dt = v 0 —Igr
I
:[dr2~j"2"o'{‘dr = r—n—T'l(RZ r’)
0 R

. {d)

The flow is normal to be siratification. Hence,

g oo Zhi__1004L+80 150+t
e” zL;k"[@+_L_+@] T 0L+
10 01 50

= O=08mYd=Wnd)x (127
V= 0.707 mfday = ki

Y _[150+L}[ 20 ]
T2+ Ly T LoL+ 11120+ L

Solving, we get L =1.73m.




