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1. Given that F = o -¢~] +B-t2) where F
denotes force and t time; how is B
described dimensionally?

(a) MLT™3
(b} MLT2
{c0 LT*

(d MLT™®

2. What is the unit vector of the
resultant of the following two
forces?

F =2{+3j+4k

F, =4 +3]+2k

fa} 6i+6j+6k

(b)

-
tﬂth
5l

{c) -2i+2K

(d) 2i-2k
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In the figure shown, consider the
two identical spheres with radius
S5 cm, weight 100 N each and the
distance between the two walls as
15 cm. What is the reaction force at
point A?

fa) 1732 N
(b) 577 N
(¢ 100 N

({d ON

A number of rods are hinged
together to form three identical
rhombuses as shown in the figure.
If a horizontal force of 1000 N is
applied at A, what is the force P
required at B for equilibrium?

(@) 3000 N
(b) 1000 N
{c) 4000 N

(d) 2000 N
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(a) MLT™3

(b) MLT?

¢/ LT™*

(d) mLT™?
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F =2i+3j+4k

(a) 6i+6j+6k
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fc) -2i+2k

(d) 2i-2k
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(aj 1732 N
(b} 577 N
¢y 100 N

([d] ON

fo il 3 5w o2 A
FR B N9 e aagls W @
%1 st A w &R s 1000 N wmET
T, 9 Gged & it B W 3ETEs w9
P &1 gm?

fa) 3000 N
(b) 1000 N
{c) 4000 N

(d] 2000 N
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What is the moment of inertia of the
triangle with respect to xx as shown
in the figure?

bh3

{a} 'ﬁ

()

(¢ —

(d)

6. A stone is released from an elevator,

as it goes up with an acceleration a.
If the acceleration due to gravity
is g, what is the acceleration of the
stone after release?

{a) a, upward

(b} g-a, upward

f¢) g-a, downward

{d} g, downward

Mg
my

Two masses m, and m, (m; > m,)
are attached to the ends of a light
weightless string passing over a
fixed smooth guide pulley as shown
in the figure. If g = acceleration due
to gravity, what is the resulting
acceleration?

(a) MJQ
(M, +my
(11

(b} ——+~——J-g
m m,

(c) %'%}g

(d) (M]g
m; —My

8. A cricket ball of mass 150 gm,

moving with a velocity of 12 m/s, is
hit by a bat so that the ball is
turned back with a velocity of
20 m/s. The force of the blow acts
for 0-01 s on the ball. What is the
average force exerted by the bat on
the ball?

(a) 480 N
(b) 48 N
c) 248 N

(dj 48 N




i<—::--——>><

k—br—

e 1 Fgc-aml, xx A F R
(Sren o % <wiin 7 R)

bh?

() T

(b)) —

() —-

(d) —

6. T TN & N =W q ¥ TN A G L,

T TR B | TR G F 94,
O T § SRR T g 37

fa) a, FWH AN
(b) g-a, FRH AR
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(@)

my +Mmy
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(c)

My +m2

m +my

(@

my —My

. 150 gm A $ 0 firke | 12 m/s
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{a) 480 N
(b} 48 N
e 248 N

(d 48N
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9. A thin uniform hoop ring of radius R
is rolling without slipping such that
the mass centre moves at a speed
V. If the hoop weighs W kg, what is
the corresponding kinetic energy of

the hoop relative to the ground?

2
@ XV
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‘ 10. A mass m moving horizontally with
velocity V, strikes an ideal
pendulum of mass m. If the two
masses  stick  together  after
collision, what is the maximum
height reachable by the pendulum?

%2
{a) 8_g
VBQ
(b} 29

c) JV,g

8
{d Vo s
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11. A ladder of weight W rests against a

smooth vertical wall at one end and
on rough horizontal ground at the
other. The coefficient of friction
between the ladder and the ground
is 1. What is the maximum angle of
inclination of the ladder to the
vertical if a man of weight W is to
climb to the top of the ladder
without disturbing the setup?

(a) tan~? [—}) (b} tan~! (%)

{c) tan1(3) (d} tan~!(4)

12. At a certain stage under elastic

loading, the elongation observed
was 0-03 mm, the gauge length was
150 mm and the modulus of

elasticity was 2x 10° N/mm?. What
was the stress at that location?

(a) 4 N/mm?
(b} 40 N/mm?2
) 80 N/mm?2

(@) 60 N/mm?

13. In an axially loaded compression

member with a circular cross-
section of radius r, what is the
radius of the core section which is
preof against tensile stress?

(@) (b)

r r
2 3

(d)

o]

I
4
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(a) ig

(b)

(c)

(d)
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-1 1 -1 1
@ (7)o ()
{c) tan"!(3) (d) tan~l(4)

12. 7% fBE wary swo f&fs &

m 0-03 mm el A s

150 mm @@ R T
2x10° N/mm? #I, @ 3 ®WH W
uftas foraay an?

fa) 4 N/mm?
fb} 40 N/rnm2
() 80 N/mm?

(d} 60 N/mm?

13. U Ngma: witta adiem 34, el gy

gy dimae f fom r R, wie wiee
# e @ rft, <t 799 witew & foeg

e 27

(a) (b)

W~

I
2

fc) (d)

;=

r
4

[P.T.O.




14. The figure shows the shear force

diagram for an overhanging beam
ACDB.

55 kN

15 kN
E ¢
i D B
25 kN
F—3m——3m-—p2m-

Consider the following statements
with respect to the above beam ;

1. The beam has supports at
Aand D.

2. The beam carries a concen-
trated load at C of 25 KkN.

3. Bending moment at D is
15 kN m.

4. The beam carries a uniformly
distributed load of 80 kN over
the portion AC.

Which of the statements given
above is/are correct? ‘

faj 1, 2 and 4
(b} 1 only
{c) 2,3 and 4

{d) 1 and 2 only

15. Which of the following are implied in

the assumption of plane sections
remaining  plane (in simple
bending)?

1. Stress is proportional to the
distance from neutral axis.

2. Displacement is proportional
to the distance from neutral
axis.

P-DTQ-J-DFO/2A

3. Strain is zero across the cross-
section,

4. Strain is directly proportional
to the .distance from neutral
axis.

Select the correct answer using the
code given below :

Code :

fa} 1 and 4 only
(b} 2 and 3
fc) 3 and 4

(d/ 1, 2 and 4

16. A beam of rectangular cross-section

is to be cut from a circular beam of
diameter D. What is the ratio of the
depth of the beam to its width for
maximum moment of resistance?

(a) V3 (b) 2
V3 3
(c) —2— {d) 7—2—

17. Power is transmitted through a shaft,

rotating at 2-5 Hz (150 r.p.m.). The
mean torque on the shaft is
20x10% N m. What magnitude of
power in kW is transmitted by the
shaft?

(@) 50m
(b) 120m
{c) 100m
(d) 150m




14. T man fox wE Wl v ACDB & 3. oy UiedE % M-TR fafd

ATGE T @ F T 2 I &l
55 kN 4. Rl =R sg ¥ @ 5 @
AR 2
E ¢ '—%kN iy R g w WM W TR IW
A ': D B g
25 kN '
K— 3 m —— 3 m —H¢2 m-H e :
Fad 1 3K
i e ¥ el § P wE w () e 1 Sk
form ¥ - , (b) 233

1. UW ¥ s A I D W EI

5. gf 25 kN &1 @&fga YR C W
51 4l ¢ d 1,234

D W &4 AU 15 kN m })
4, W F AC R W waan faaia

() 33M4
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17. & D% § &, st % 25 Hz (150 r.p.m.)
(@) Faa 1 v 2 A i = @ 2, TRe duiE 96 R Iw
@ e sw-amEd 20% 103 Nm 21
9z % TQ w=i| TRE W qior kW
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400 N/mm?2 21, In the following pin-jointed truss,
+ * * 4 what is the displacement of support
- L B due to the given load?
400 N/mm2.¢ L » 400 N/mm?2 500v¥3 kN
-« >
cFFE P
400 N/mm?2 -

The square element in the figure AJ} B

is subjected to a biaxial stress of 1m ﬂ

400 N/mm?2 as shown. What is the (Cross-sectional area of each
intensity of normal stress p,, on the member = 50 mm?, modulus of
plane BD? elasticity E =2x10° N/mm?2)

fa) 325 mm
(@) 200 (b) 40042 ) 250 mm

{¢/ 150 mm

{c} 400/V2 (d o @ 050 mm

19. Which of the following is the most 22. Three semicircular symmetrically
appropriate theory of failure for three-hinged arches have radii 5 m,

mild steel? 7'5m and l-Om respectively, and
each arch supports a point load W

(@) Maximum principal stress at its own crown. What is the ratio
theory of horizontal thrusts in these

arches?
(b} Maximum principal strain
theory fa) 1:2:3

) 1:1-5:3
fc) 1:1:1
{d 1:15:2

f¢) Maximum shear stress theory

{d) Maximum strain energy theory

20. What is the normal stress on a plane 23. For a symmetrical three-hinged arch
inclined at 45° to the axis of a of span 12m and rise 2m, the
square rod of side a subjected to influence  line  diagram  for
an axial tensile force of T'? horizontal thrust at either support

is to be drawn. What is the
{a) T (b) T maximum value influence line
2 2 .
a 2a ordinate?
T {a} 0-75 (b) 1-00

(c) pye) c) 150 {df 2.00

P-DTQ-J-DFQ/2A




18. 400 N/mm?
bt ¥ ¥ "
- >
400 N/mm? < 450-—»400 N/mm?2
- >
cF¥tE
400 N/mm?2

w91 siw W, Sw B i awia wmn g,
400 N/mm? &1 f-a1efm wigae o
T 1 BD weAw R e sfaw e p,

£ drgar w0 BT
{a) 200 (b) 40042
fc) 40072 (d) 0

19. 73 @ % W ¥ fou f=fales 4 @
P-T1 gailien g g 87

(o) ¥itan gea whaa w1 R

(b) i gex Rl = faer

(c) i s sfee =1 e

(d) wifrsan fasl =i =1 g
20. 30 o W e wfaaw 7 8, s f6

a Y& T IR §8 F e/, e W
el 999 &9 T O 8, 45° W A 37

T T

(@) a2 ) 2a>

T T
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21. R RA A& REgws
HA%, MR B W frgn foeura gt

500¥3 kN
1m 1m
A B
AN 1m ﬁ}

(% EmE W
%A = 50 mm?,
E=2x10% N/mm?)

AITEL-FR
T TR - 9191

faj 325 mm
(b} 2:50 mm
fc) 1-50 mm
(d) 0-50 mm

22. d7 afgan it H-weEn Tew
A B FR: 5m, 75 mAR 10 m
2 3t e NEtE o wE & W W
fg W A amum A 2w @R
Fgwat § AR woit 1 @@ SrgaTa gn?
@ 1:2:3
(b) 1:15:3
¢ 1:1:1
(d) 1:15:2

23. U GHMG f-Tewer et F fow, fre
frgfe 12 m @ 3975 2 m &, fFf o
sy &fes ik ¥ fog mma T
i ffie s %y stftesaw 9 99E
Yar w87
{@ 0-75 (b) 1-00

{c) 1-50 {d 2-00
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In the portal frame shown, find the
ratio of moments My, and M,
induced at the column heads due to
sidesway

fa} 2-0

{b) 15

fc) 125

(d) 10

4 EI=10000 kN m?2 pats

e~ 10 m >

The beam AB shown, of span
10 m and having uniform
EI=10000 kNm?, is subjected

to a rotation of 0-001 radian at
end B. What is the fixed end
moment at A?

fa) 1'5 kN m
(b) 220 kN m
fc/ 30kNm

(d) 40 kN m

P-DTQ-J-DFO/2A

26.

27.

What is the moment at joint A for
the beam shown?

(@) -32 kN m )
(b) -22 kN m
fc) —42 kN m
{d} -52 kN m
1 kN/m
B C
EJ= Constant T
12 m
AR ﬁ”l
fe——12m—-

What is the bending moment at B
for the symmetrical portal frame
shown, which is subjected to a
uniformly distributed load of
1 kN/m on the beam portion?

fa) 40 kN m
(b} 64 kN m
¢ 72KkNm

{df 84 kN m




24,

25,

N!h
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2 o dde FoH, ww F R w
qred@ % wrw a omEd Mg, @i
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{fa) 20
(b) 15
{c) 125

{d 10

4
42 EI=10000 kN m? pavy
ko———— 10 m —

w oA AB F, ww Rmmn T g,
famgfa 10 m % 3R @ wHEEH
EI=10000kNm? 2| 38% B ft ®

0-001 &gwR & gul @ ™I A W
aTrag, i AT w=0 87

(@ 15 kN m
(b) 2:0 kN m
¢} 30 kN m

(@) 40 kN m
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26.

27.

24 kN/m
B C
Aﬁ c
k——— 4 m ——1 m¥

fa o 2ol Wi wE ¥ e A |
et 87

(@) —32 kN m
(b) -22kN m
fc) -42kN m

(d) -52 kN m

1 kN/m

CT
12 m

L

fim § awfe m gufi@ A B F wR
qm W 1 kN/m =1 Teaar faaid
S T R | B W s ot feRa 27

ﬁ)o

k— 12 m —

{fa) 40 kN m
(b} 64 kN m
) 72 kN m

(d) 84 kN m
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K2 m—>
A[—

EI 2m

What is the force required for
displacing support C horizontally
through a distance A?

@ =2
m 22
@ ==
@ =2

29. Two point loads 2X and X spaced

3 m apart cross a girder of 9m
span. If the maximum bending
moment occurring on the girder is
48 kN m, what is the value of X?
{a} 18 kN
(b} 9 kN
fc} 6 kN

(d) 45 kN

P-DTQ-J-DFO/2A
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30.

QT-ITI

1

B
H I J K L b
6 equal panels of length

b

(@)

(b)

{c)

{d)

9 m each J
54 m >

For the pin-jointed plane truss
shown in the figure, which of the
following diagrams represents the
influence line for the bar force in
the member DI, when a load travels
on the bottom chord?
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(@) 8 '

3EIA ks

(b) 20

EIA .
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29. mamaﬁq{@aa}ﬁ%wzxﬁt
X @ 9 m fagh a@ & & W
F@ Al vt | rfoman s g
48 kN m &, @ X &1 7 F 87
(a) 18 kN
(b} 9 kN

¢ 6 kN

(d] 45 kN
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"35. Consider the following statements ;

1. Partially saturated soil sample
is an example of three-phase
system.

2. Submerged den31ty of a soil
sample is “equal to the
saturated density divided by
{1 + water content  expressed
as a fraction).

3. Void ratio of a soil sample is
defined as the ratio of volume
of voids to wvolume of soil
grains.

-1 -'3
Which of the statements given
above are correct?

{@) 1 and 2 oniy
{b) 1and3only
(c) 2 and 3 only '
(@ 1,2and3

E .

36. Among the following .types of water,

which one is chemically combined
in the crystal structure of the soil
mineral and can be removed only
by breaking the crystal structure?

(a} Capillary water.

(b} Adsorbed water

(¢) Hygroscopic water T
(d) Structural water ,

. What is Newmark’s chart used for?

(e} To know the safe bearing
capacity of a footing

{b) To know the settlement of a
foundation

(¢} To know the stress intensity at
any depth due to a loaded
foundation

(d) To know the allowable bearing
pressure on the foundation

PLDTQ~J-DFO/2A
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38 In a falling-head permeability test,

E J P

39. What is the

the time taken for the head to fall
from 27.cm to 3 cm is 10- minutes;
if the test is repeated with the same
initial head, i.e., 27 cm, what time

# would it take for the head to-fali to

9 cm?

;;1)_ 3 r;,linutes
(b} 5 minutes
fc) 6 minutes

{d) 75 minutes

most important
condition to be satisfied for piping
phenomenon to occur in soils?

(a) Specific gravity of soil sohds is
more than 2.8 % 7

(b) Void ratic is more than 2-0

(¢) Hydraulic gradient of nearly
unity is maintained

fd) Soil is fine-grained

40. During a laboratory consolidation

test with double-drainage system,
a 20 mm thick clay sample
underwent 90% consolidation in
10 minutes. If another sample of
the same soil is tested with single
drainage with all other conditions
remaining same, what would be
the time required for it to undergo
90% consolidation?

fa} 10 minutes -
(b} 20 minutes
{c) 30 minutes

{d) 40 minutes
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41. In a laboratory compaction test on
soils, what is the effect of increasing
compactive effort on the values of
maximum dry density and optimum
moisture content respectively?

fa} Increase, Increase
(B) Increase, Decrease
{¢) Increase, Unaltered

(d} Unaltered, Decrease

42. The unconfined compressive

strength of a pure clay soil is
100 kN/m2. What is the value of
cohesion of the soil in kN/m?2?

{aj 200 (b) 100

(c) 75 (d) 50

43. Using Mohr’s diagram, the relation

between major principal stress o,
minor principal stress 65 and shear
parameters C and ¢ is given by
G; =63 M +2C/Np. What is the
value of Ny in this equation?

¢

1-sin~
2

¢

1+sin—~
2

(a)

1+sind

) l1-sing
() —3n¢
1+sind
1+s:inE
2

¢

l-sin=
2

{d)

P-DTQ-J-DFO/2A
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44. Consider the following statements

regarding negative skin friction in
piles :

1. It is developed when the pile
is driven through a recently
deposited soil layer.

2. It is developed when the pile is
driven through a layer of dense
sand.

3. Itis developed due to a sudden
drawdown of the water table.

Which of the statements given
above is/are correct?

fa) 1 only
(b} 2 only
{¢/ 2 and 3

(d) 1 and 3

45. In case of hill roads, which one of the

following is correct?

(o} Resisting l!ength should be
kept as low as possible

{b) Resisting length should be
kept as large as possible

{c¢¢ There is no relevance for
resisting length

(d} Resisting length should be
equal to stopping sight
distance




41, VIR ¥ TE W e W & @R
T AW & agH & U9E, Ifteean

I T 3N ITHSAGH T T HHA:

T g

@) I, 3
(b) %, TE
(c) &, sraRafda
(d) smfafdd, s

42, Y< giuel 5ol & Iuflag ariiew ee

100 kN/m? ®| T& %1 G&SH H qH

(kN/m? #) =1 grm?
fa) 200 (b} 100
) 75 (@ SO

43. UR-3AME@ F W FE T A A

BIGCR] oy, = I IITER| O3 AR
ITTEIY WEH C UE ¢ ° gy T g—
6, =6, No+2C/No. 0 HHisRtm T N
FT WA =TT

¢

1-sin>
2

¢

14 sin=
2

(a)

14sin
) 1rene
l-sin¢
1-sin¢
l1+sing

(c}

¢

1+sin—=
2

¢

1-s5in—
2

(@)
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44, w0 § HO g 99 & AR § ekl

FeA W famm fifvm

1. v won g 8 | fefte g ww d
Q =@ e s 8, @ 78 3w
B 71

2. I TN GEA 916 W A | =fer
fr wman &, ) 98 3H o B

3. g Wi T % U A9HN & HI0
Id B g

I9EH S A § FE-T/D T /R
(@) Fa@ 1
(b) A 2
) 23Mm3

(dj 133

45, werdt wew &% ar # fwfefas 4 @

$E-81 TF T4l 27

(o) QN T quEve e o s
=it

(b} VR g FUTEYE g8 T@l S
=Ry

(c) Wl wwad % forg #1 a7
2

(d) st g foredft <uf gt & sae
BT =TT
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46. Match List-I with List-II and select
the correct answer using the code
given below the Lists :

List-T
(ftem)

A, Basic 1.
Capacity

B. Traffic 2.
Density

C. Traffic 3.
Volume

D. Possible 4.

Capacity
Code :
{a) A B
2 1
(b) A B
4 1
fc A B
2 3
df A B
4 3

P-DTQ-J-DFQ/2A

List-1I
(Definition)

Vehicles that pass a
given point on a
lane /hour

Maximum number of
vehicles that can
pass a given point
on a lane during one
hour under prevail-

‘ing roadway and

traffic conditions

Number of vehicles
occupying a unit
length of a lane at a
given instant

Maximum number of
vehicles that can
pass a given point
on any lane during

one hour under ideal

roadway and traffic

conditions
C D
3 4
C D
3 2
C D
1 4
C D
1 2

47. Which one of the following dictates

the minimum required sight
distance in valley curves?

fa) Design speed
(b} Height of obstacle
{c) Height of driver’s eye

{d) Nighttime driving condition

48. Which one of the following is

relevant for the determination of
superelevation to be provided in
horizontal curves of radius Rin m
in hill roads, given that the design
traffic velocity is V kmph?

 35m

(V+8)?2

(@) 127R

49, How many number of points of

conflicts can rise with one-way
regulation in both directions on an
intersection having 4 legs?

(a) 4
(b) 6
fc) 8

(d) 10




46, Tl F -1 F oo Ptw i 3k 47, Fmfef # ] ¥9-81 & sE0d o °

gfrt & R o 10 g2 oW = T s o g & T s
TG ; T 87
-1 iR (o) 3w =
(W) (afuran) b) FRH
A TEERM L TN GERIE | Y e
1 frt % R () T 3 it 3
e 8 T @ (d) TR ST 3
B, TEG 9T 2. e 9 6 gen
N T o W 48. T wew 4, R B0 (m ¥) & &fw
fAeddwmn Tt oy I T e w1 fufo
& O e 7ew w0 ¥ fon fiafefia @ @ aR-w @
T G AR W 37 (ST TREE I V kmph
CRiEich S 2)
C. UERTE A 3. 9T & e W & Y
E}Hﬁiﬂéaﬁfém {a) ﬁ
foreht fow e g W
™E _ (b}-f——
D. G0o@ g 4. W i S gl 17-5R
NEHAHRL 2
TeF @ IEE (c) TR
et zm & foreft @
@ g
e
@ A B C D 49. @ ek w, fed 4 R § W
2 1 3 4 famafl # e fam #) @i w A
ot forg 3em & wha 7
® A B C D
4 1 3 2 o) 4
¢t A B C D (b) 6
2 3 1 4
(c) 8
@A B C D
4 3 1 2 (d) 10
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What should be the relative
magnitude of free carbon in
bitumen over that in tar for road
constrnuction?

faj More
(b) Less
(cj Equal

(d) Unrelative

51. If the difference in elevation between

the edges of a pavement of width
9-0 m and its crown is 7-5 cm, what
is the camber of the pavement?

54. What is the minimum degree of

curvature to which curved rails are
cast?

(@) 1°
(b} 2°
€ 3°

(d) 4°

55. Given that the equilibrium cant

required for 45 kmph speed in a
broad gauge main line is 778 cm,
what is the value of the cant to
be provided for a branch track

fa) 1 in 60 therein?

{b) 1in 45 (a) -028 cm

feg 1in 30 {b) -0'18 cm

{d} 1in 15 {c ©-18 em
(d) 028 cm

52. The modulus of subgrade reaction is
evaluated from which one of the

56. Consider the following reception
following?

signals :

{(a) Plate-bearing test 1.  Outer Signal

2. Warner Signal
{b) CBR test &n

3. Home Signal
{c) Direct shear test 4. Starter Signal

{d} Triaxial test Which of the following sequences
is correct in respect of reception

53. In which of the following gauges are signals as a train departs from a

52 kg rails mostly used? platform?

fa} Broad Gauge {a) 2-1-3-4
{b) Meter Gauge ‘ {b) 4-2-1-3
(¢} Narrow Gauge fc 1-2-3-4
(d} Both Broad and Meter Gauges {d] 3-2-1-4
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e % ane = e g
(@) ot

(o)
fc) TR

(d) T

E1. M T 90 m & FeA ¥ fFm i

Za% I & = A I 7°5 cm FH
2, 9 FiEw =1 Faw @ am?

(@ 60H 1
() 45% 1
¢/ 3071

(d) 159 1

52. Frfafaa fro v § @ ouwR Wi

T T qedE {6 s 87
{a) Tfge1-ureo sl

(b) Hio sto 3o aligrul

(c) WS JTEIH T

(d) B-arefm e

53. fefafe it § @ frnl 52 kg W @

tferptera: I fR Sman 87
(@) Fe S
(b) HER IS
) T
(d) Fie = 3R e A
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4, ﬁwmﬁmw%,ﬁamaﬁm

= et S 87
(@ 1°
(b) 2°
(c) 3°

d) 4°

55. af} U& Hig N &I o § 45 kmph

o % U JEwE Ggi SEied
(32) 7-78 cm &, A I\t A T A
fe TR TN SrgledE () B 99 R
37

faj -028 cm
(b} -0-18 cm
{¢) 0-18 cm

{d) 028 cm

56. f=fifa  sifimew Rreel W fEw

i

(d) 3-2-1-4

[P.T.O.




57. In cases when the railway track is

submerged, the train shall be
stopped dead and then allowed to
proceed. What is the maximum
speed at which the journey can
resume?

{a} 20 kmph
(b) 18 kmph
(¢ 10 kmph
(d) 1 kmph

58. Match List-1 with List-II and select

A.

the correct answer using the code

given below the Lists :

P-DTQ-J-DFO/2A

List-T List-I1
(Bridge type) (Use)
Bascule Bridge 1. Road Bridge

over River
Plate Girder 2. Navigable
Bridge Channel
Suspension 3. Army Bridge
Bridge
Pontoon Bridge 4. Railway Bridge
Code :
(@) A B C D
3 4 1 2
(b) A B C D
2 4 1 3
¢} A B C 3]
3 1 4 2
fd} A B C D
2 1 4 3
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60. Which one of the

59. A space having volume of 2 m?3 is

filled with water (bulk modulus
of elasticity =2x10% Pa} and is
subjected to a pressure of 10 bar.
What is the resulting change in the
volume of the water?

fa) 01 L
(b) 1L
¢ 4L
(@) 10L

following
statements is correct?

{a} Surface tension of a liquid
decreases with temperature

(b} Vapour pressure of a liquid is
independent of the externally
exerted pressure

¢/ Dynamic viscosity is the force
per unit velocity gradient

(d) Viscosity of a gas increases
with temperature




57. 3@ 7 § e ewy Pt @, wnd

58.

w >

C
D

JOEE % @ wof R 9 §gt &
| @y ifERaw STE @ 8, M W

fa) 20 kmph
(b) 18 kmph
f¢j 10 kmph
(d) 1 kmph
-1 = -1 % T gala Rl i
gt & A g T g2 AR AR
Wﬁﬁ'@.:
HE-1 -1
(37 7=R) (Iwamm)
g qa 1. =t afrfi g
. W W YA 2. A/ wemm
. frefem = 3. dFwgE
. g 4, TR g
kT
@@ A~ B C D
3 4 1 2
) A B C D
2 4 1 3
g0 A B C D
3 1 4 2
@ A B C D
2 1 4 3
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50. % afuqw g e 2m® &, IEl
¥ W R (TERN@ AT HOEh =
2x109 Pa) @R 10 @R ¥ T ¥

quifyg B gt & e § uitod
uftada = &7

fa) 01 L

(b) 1L

fc) 4L

{d 10 L

60. Bffiad wu § & SN-T T T o7

(a) 3] %1 98 a9 AT % WY FW A
E:

(b) T@ F a9 TE AqEQ TR IE A
ESGER

(c) TR TR W g AT WO A
%

(d) B T A & e g

[P.T.O.




61. Given u=006 poise and 64. A buoy 2 m? in volume and 1 tonne
P =09 gm/cm?®, what is the value in weight is fully submerged at high
of kinematic viscosity in stokes? tide in a harbour and is held down

by a chain. The specific gravity of

{a) 0-04 seawater may be assumed as 1-025.
What is the value of the tension in
(b) 0-054 the chain?
fc} 0067
fal 2-00 tonne
{d) 0-082

(b} 1-00 tonne
62. Consider the following four values of

ressure :
P (¢) 2-05 tonne
1. 15 m of water
2. 100 kPa
3. 2 m of mercury
4

2000 millibar

{d) 1-05 tonne

What is the correct sequence of 65. If ¢’.:l glass .tube of. srr'lall dlamet.er d is
. . dipped in a liquid, what is the
these pressure magnitudes in . ] .
. height of rise/fall of the liquid
descending order? ; . ;
meniscus in the tube?
(@) 3-4-1-2
(a) 4wd
() 4-3-1-2 G Cosq
{c] 3-1-2-4
ocosa
d} 4-2-1-3
(d) (b) tod
63. A triangular lamina with base 3 m
and height 3 m is immersed in 4o coso
water vertically with'base parallel to (c) wd
water surface and vertex touching
the water surface. What is the value
of total water pressure on one face (d) wd
of the lamina? 4ccosa
{a) 90 kN
where—
(b} 675 kN ‘ ® is specific weight of the liquid
¢/ 135 kN @ is the relevant angle
: ¢ is surface tension of the liquid

(d) 180 kN in the tube
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61. B w1 ® p=0-06 poise 3K 64. TF U ¥ TF wE Ghas, (@
p=0-9gm/cm®. ThE wHa = 2m?3 amEes 3 1 fizd =@ W g, 3=
stokes § #1 TH 27 s W yofa: Fefsa fean e

AEen ¥ A TewE TN WEEl S 6

(a) 004 el w9 1-025 @A S0 E@wA R
() 0054 _ @@l & qE H A F1 87
fc) 0067 (a) 2-00 "= &
d) 0082
: (b} - 1-00 Hih ==
62, T & fefoian s 7= w fa=n Hifm .
1. SRS 15 m (c) 205 el =7
2. 100 kPa
3 W 2m {d) 1-05 "l &
4. 2000 TefiEm
W TE URAEH W SEOE A wd 65. TR oY = d A T Hig H IRrH 74
ATTHT FA BT ¥ gar T, @ ARER § F@ Tass &
: ?
@ 34-1-2 It fqaq = FE wn Befi
(b) 4-3-1-2 (@) 4wd
' G COSOL
(c) 3-1-2-4
{d) 4-2-1-3 (n) 9cos¢
4md
63. T% PR wWie, s ourR 3 m
it F9K 3 m 3 @ # St Fmfsa
3| I SMUR I H TAE F TR [ 3ocosa
ot o TE 1 TEE ) T B R od
F 6 Bad W F 9 @ & AW T
77 @ wd
4G cosC
{a) 90 kN
{b) 67-5 kN Sg—
o33 & e R
¢ 135 kN | o T T
(d) 180 kN o Al # = %1 g8 @ §
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66. An ocean-going ship, when on high
seas, is subjected to oscillatory
motion both by rolling and pitching.
Which one of the following
statements related to the
metacentric height of the ship is
correct?

(a) 1t is greater for rolling than for
pitching

(b) 1t is lesser for rolling than for
pitching

{c) 1t is equal in both the cases

(d) It keeps varying according to
direction of movement of the
ship

67. A jet of water issuing from a nozzle

with a velocity 20 m/s hits a flat
plate moving away from it at
10 m/s. The cross-sectional area of
the jet is 100 cm?. What is the force
on the plate?

(@) 100 N
() 10 N

(e} 10000 N
(d} 1000 N

P-DTQ-J-DFO/2A

68. Match List-I with List-II and select

the correct answer using the code
given below the Lists :

List-I List-II
{Line} {Statement)

Streamlines i. Along which the

liguid will rise to
same height in
piezometric tubes
at different
points

Path lines 2. Paths foliowed by

different people

after coming out
of the door of a
cinema hall

Streak lines 3. Traces of

headlights of
highway cars
recorded by flash
of a camera at

night
- Equipotential 4. Paths followed by
lines individual paper
boats floated by
children in a
moving stream
Code :
fa) A B C D
1 4 2 3
(b} A B C D
3 4 2 1
fc) A B cC D
1 2 4 3
{d A B C b
3 2 4 1




66. TRTEIT, 3 WA 547 T SRR 9 o UOR
3, @ A ol sER ¥ W i
T Bl ¥ W R o S @
et Prefifn wor § & 3-w &
w2

(o) oA H ge & Qe § i R
(b) e ) ger 8 S A W R
(c) 2 o % s R

@ Jem K @ f Lo F agaw
i Bt w1 8

67. frdt g & 20 m/s I @ frfa 7@
T4, 368 10 m/s T § T @ TR
o A O 8 IR HORL-
e §I%a 100 cm? ®| iR W @
T T &7

(o) 100 N
(b) 10N
{¢) 10000 N

(d) 1000 N
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68. TaH-1 3 G-I & wu e A i

it & A fe g = o
Tﬁﬂﬂﬁﬁ:
qu-1 eI
() (wer)
A woded L1 <A A w e
fomgatt @ 73 ot S
o WYY I
B. w4 Wwnl 2. firm &0 & T &
T ¥ gC e @i
G ST W
c. g 3. Ul w-wpm A
TR - &
STYHT o G
ficacd
D. wifave fad 4. Tieme uno A S g
- F A
ot T F A0 T
g W 9y
w2

g A B C D

1 4 2 3
B A B C D
3 4 2 1
() A B C D
1 2 4 3
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69. If velocity field T = axi - ayj in which 72. A flownet is drawn for a non-

x, yare inm and a=0-1s"}, what homogeneous embankment section
is the nature of the streamlines for resting _on an impervious rock
. foundation. Seepage head = h

the above velocity field?
number of flow passages = N £
{a) Parallel lines number of equipotential drops = N,
coefficients of permeability in x
(b) Concentric circles (along the stream) and y

(perpendicular to stream) directions
are K, and K, respectively. Which
(d) Ellipse one of the following computes the
flow rate correctly?

{c) Rectangular hyperbola

70. Which one of the following N
=h Kx d

statements is correct, when a {a) g=h- XN
circulatory flow is superposed vy o

over a uniform stream in which

a cylinder is held with its b q=h- Ky Ny

axis perpendicular to the flow 1= K, N,

directions?

fa) Cylinder fluctuates about its © g=h fo +K, Ny
axis 2 Nd

{b) Cylinder experiences a force N
along the direction of the {d) g=h - JK. K L
stream o Ny

c) Cylinder experiences a force

transverse to the direction of 73. A 15 cm diameter pipe carries

the stream 70 lit/s of oil (sp. gr. = 0-75). At a
section 62 cm above the datum,

d) Cylinder ds to attain infinit .
(d) Cylinder tends to attain infinite the pressure is 2 cm vacuum of

loci
velocity mercury (sp. gr. = 13-6). Assuming
_ ) kinetic energy correction factor of
71. Consider the ‘stream function 1-1, what is the total head in m of
¥ =2xy; what is the velocity at oil at the section?
(3, 4)?
1-:057
(@ 10 m/s ()
(b) 80 m/s (b) 1137
fc; 100 m/s fcj 1-148
fd) 12:0 m/s {d) 1-228
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69. 3R A8 T=ax -ay &, FEH x y.
Em % 3K @=0-1s571 %, a0 E‘T!\i,‘rﬁ
e & fv gl w1 a e = &7

(o) AR i@
(b) HHA T
(c) THPWIG AfaETeT

(d) e

70. fP=ffae v # § F9-W @ @@ 3,
w9 THETE u) W, et uw S wae
Rumett ¥ W=y g ¥ @iy uf@ 2,
TR yEE st 87

(a) T AT A’Y H dita: IFEEA
A &

(b} e u R R d 57 W APE
A B

(c) “F= u Fi m F Ry §¢
STWE T B

(d) 3@ ofifim 1 I W R OED
g &
71. G0 $eR y=2xy W fER #+ g,
(3, 4) W T = BY
fa) 1-0 m/s
) 80 m/s
f¢g 100 m/s

(d) 12:0 m/s
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72. et sAw f@ @ W eEefRE @

I qeAy & wieae & e % vamwE
wie YEitEa fen ) fee T -
h, YO8 AR R W& = N, QEEE
Tt & gEn = N, TOTRE S x
(wm # i) s y (wmw-wmEfw)
famet ¥ www: Kk, ¥ K, &
frafafgn § ¥ DT T R TR
e arfvafor e 87

K. Ny
{fa) g=h- Zx g
\JKy N,

K, N
(b) q=h- Ty f
K, Ny

K _+K, N
€) q=h-|-= y _ f
"3 7,

N
= i
(d) gq=h-JKy Ky N,

73. ©F 15 cm =& F A 70 lit/s & A

(Rif¥te e = 0-75) FER A B | AU
¥ 62 cm FW & uf=dE # @@ 2 cm
fafa-wm (Rl Tos = 13-6) 21 i
Fet wyfe O 1-1 WA gY, TR=E W
& 1 ol g m § w®1 7

{aj 1057

(b) 1137

(c) 1148

(d 1228
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74. In flow over a V-notch, how much

error  in  the computation of
discharge over the notch would
arise from an error of 1% in the
measurement of head over the
notch?

fa) 1%
) 1-5%
{c} 2%
{d) 25%

75. Match List-I with List-II and select

A.

the correct answer using the code
given below the Lists :

List-T List-II
{(Measuring (Formula used)
device}

Venturi 1. 0=

2
meter C-- A
4
) 8 8 a5
. Orifice 2. Q=—Cy2gtan—-H
meter 15 2

Pitot tube 3. Q= _gii_ﬁ__ v2gh

5
A
Ay

. Triangular 4, V=, [29Ps = Po)

weir w

Code :

@ A B C D
2 4 1 3

) A B C D
3 4 1 2

£/ A B C D
2 1 4 3

@ A B C D
3 1 4 2
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76. All minor losses in a 15 cm diameter

2
16V ] What is
2g

pipeline add up to [

the equivalent length of a pipeline
of same diameter with Darcy’s
S =0-03 for this condition?

(@) 160 m
(b) 80 m
fc 20m

{d 9 m

77. The pressure at the nose of a % scale

model torpedo tested in freshwater
at 12:3 m/s is 1-64 kg/cm? greater
than the free stream pressure
upstream of the torpedo nose. What
would be the pressure on the nose
of the prototype torpedo operated
in seawater above the local free
stream pressure upstream of its
nose? (Specific gravity of seawater
is 1-025, with its dynamic viscosity
being the same as of freshwater.)
(Reynolds’ condition prevails.)

fa} 0-132 kg/cm?
(b) 0118 kg/cm?
fc) 0-084 kg/cm?

{d) 0064 kg/em?




74. V-Gt F 0 Y4 4, @9 F SR e
%ﬁwﬁmgﬁﬁﬁ,m@h
¥ TW e S W9 ¥ 1% A g

Bt /7
fa) 1%

- (b) 1:5%
fc) 2%
{d) 2:5%

75. -1 | gR-11 % wry ghem Fifsm i

el & A fu e gz o WO
IW gHT : '
-1 Hef-11
(v i) (g &)
A dghamh 1. 0= chQMQ
Cc -4y
(5
A

B. 3r=mmd

C. fa R 3. o= Saty2gh

D. R 4. V=G 295 " Po
S v

e _

(@ A~ B C D
2 4 1 3

(b). A B C D
3 4 1 2

0 A~ B C D
2 1 4 3

@ A B C D
3 1 4 2
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76. TF 15 cm oI@ & wiggengA ¥ Wl €Y

aﬁamm(l_g_";-}aﬂmmm

6 rEgerE ) gex e R g,
9 36 g0 & fo eRE-f = 0. 037

(a) 160 m
b} 80 m
fc) 20 m

(d 9 m

77. 12:3 m/s W @ 9 ¥ wiamr H T

%mmmﬁmmm,
Zrfie) i % wfawamg g vaE I 8@
164 kg/em? s ¥ wEh @ A
T@R R geed ZrdE R TR w,
gt A & SfivER W gh T6TE
T @ foran ftrs @@ q? (SR T«
1 fafie w1025 ¥ ol sueht e
WEal TN @ # e WRa &

TR 1) (Fegw wfoey @ 21)
{a) 0-132 kg/cm?
(b) 0-118 kg/em?
¢/ 0084 kg/cm?

(d) 0064 kg/cm?
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78. A liquid of kinematic viscosity
1'2 stokes is to be pumped through
a pipe of 10 cm dia. What will be
the maximum flow possible
(in cumec), under laminar flow
condition?

fa} 5.2x103xn
b) 6x10~3q
() 9x1073¢

{d 6.4x108qg

79. A river model is constructed to a
horizontal scale of 1: 1000 and a
vertical scale of 1 : 100. If the model
discharge is 0-1 m3/s, what would
be the corresponding discharge in
m3 /s in the prototype?

fa) 103
(b} 10*
fc) 103
(d) 10°

80. A pressure increase of 200 N/cm?
increases the density of water by
0-1%. What is the bulk modulus of
elasticity of water?
fa) 200 GN/m?

(b) 20 GN/m?
{c) 2 GN/m?

(d) 02 GN/m?
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81. Which one of the following is

a  dimensionally homogeneous
equation. with no  additional
attributes called for?

(@ V=21 g23. g2
n

(b} V=CJRS
_32uVL

fc) P= Y
NJP
(d) Ns=—§57;'

82. Areal fluid flows over a flat plate and

a laminar boundary layer is formed
over it. At a distance X; from
leading edge, the local Reynolds’
number is 8100 and boundary layer
thickness is § x,- At a distance X,
where local Reynolds’ number has
increased to 22500, what wouid be
the boundary layer thickness?

(b) 1675y
(C} 1'238}{1

(d) 0606y




78. W& 3@ W, FER FEke @R 81. ffafim 4 @ sk-w w fofis weh
12 stokes 2, & 10 cm =@ i it B, R g w5 aifofw oaw
FfeTem § ® 9fta = 31 wlg waEe s qEEF TE 87
# arfireran wrwr TR (Ho o Wi o

2 .
) Fe g (@ v=21.r2/3. gi/2
n
fa) 5-2x1073x
b) 6x103x
{b) V=CJRS

{c) 9%x1073n
(d) 6-4x1078

% n » P=32u2VL

79. TF T4t #1 widew, afesr a1 1000
3R Fegiar wedt 1 : 100 @, R
FA ¥ W Afewy-FrEer 0.1 m3/s _ NJP

. (d} Ng=—cr
?, @ goEw § o e méys # 15/
T gme
{a) 103
M 10% 82, TF =UA W W U diids e Yared
. B 2 3R I oW wia qidm g@
(¢ 10° Tt &1 emR § X, g W wnfiE Heew
T 8100 & R diwia wa i Hierd
(d) 10° Sx, B X, #t ght w, w&l wnfiw Weg@
e 22500 7% 9 &, € w@
80. 200 N/cm? T &t 3h& |, T & 97 Hrerg freef gvit?
0-1% gl B T F TRl SR
A H= 87 (a) 2788y
2
{a) 200 GN/m B) 1676y
(b) 20 GN/m?
(c) 1238y
{c) 2 GN/m?
(d) 02 GN/m?2 (d} 0608y,
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83. A very large and open reservoir
discharges into atmosphere
through a 100 m long, 25 cm dia,
JF =0-025, pipeline laid
horizontally. The reservoir level is at
a constant height of 4-905 m above
the axis of the pipe. Intending to
augment the available discharge at
the outfail end of the pipeline, the
latter half of the pipeline is
duplicated with an exactly similar
pipe through a junction chamber
(under pressure} at the midway
point. All losses other than by
friction are to be neglected. What is
the combined discharge available at
the outfall end?

(@) 13%
(b) 26:5%
() 50%
(d) 667%

84. A compound pipe of diameter d,, d,
and dj sequentially having lengths
L, I and I3 also sequentially is to
be replaced by an equivalent pipe
of uniform diameter d and of the
same totai length ! as that of the
compound pipe. Which one of the
following defines the equivalent
pipe condition correctly?

P-DTQ-J-DFG/2A

85. The head loss in a pipe of diameter d

carrying oil at a flow rate Q over
a distance ! is h. The pipe is
replaced by another one with its
diameter d /2; all other parameters
remaining the same, what is the

“head loss in the replaced pipe?

{a} 0-5h
(b} 2h
{c) 8h

(d} 32h

86, What is the ratio of bed width to

depth in a hydraulically most
efficient trapezoidal channel
section?
fa) 0-578
(b} 1-155
fc) 150

(d} 2-00

87. For a hydraulic jump formed in a

horizontal rectangular channel, the
conjugate depths are 1 m and 3 m.
What is the loss of head in the
jump?

{a) 0166 m

{b) 066 m

f¢j 1-33 m

(d) 2-00 m




83. U wgd 9 3R YA TmE F AgHsd A

freo, 3ad af w9 o @t w=R
100 m o, 25 em =™
f=0-025 UGS EFW B g
AR & & URY F AY ° 4905 m
a9 @ 2| ugwersd & frin fR w
Juery P # Hed R F fo,
15y 1 TEd] Hg9m S A 7 oIy |
A B T W wm ow (FE %
adi|) & wa wm fag W R I B
o g g s W sigw wit @l
T B R f wE ) Feir R w
Tz e feam e

(@) 13%
) 265%
(c) 50%
(d) 667%

84. UF UG A, NEd AW FTHEAED:

dy, dy 3 dy, TR I, 1, 3N 1 3,
® TF CHEAH W d M 3E dq
&g ! W EYH AW @l g, 9 T
wged T ¥ s oS R
frafaflas # & ®F-W T g8 T W

o Loy b

(d)

39

85. TE Uy °, fgw =@ d ¥, 9 F1 E@w

R QP 1R, sE=w T AR U
# wiff et 7 i 9q § @A WS
T d /2 =" % TRy | it f
m, @ wieenfie TRY # gEa e
7 grit?

(a) 0O-5h
(b) 2h
{c) 8h

() 32h

86. TH UAINE FadieM 3§ THeNS arfge

vi=de § aw f <deE ot TR
Spinice i :

{a} 0578
(b} 1-155
(c) 1-50

(d) 200

87. w% &R srwaen Tk & fou fed

Vst S 8, gl meuEE 1 m 3R
3 m 3 IO # e g R 37

{a) 0166 m
(b) 066 m
¢ 133 m

{d) 2-:00 m

[P.T.O.




88. Match List-I with List-II and select 89. As per IS 458 {1971), what is the test

the correct answer using the code pressure in ordinary RCC pipes of
given below the Lists : 80-600 mm diameter?
List-I List-II (@} 2 kg/em?
(Geometry of flow  (Related condition}
profile/ section) tb) 3 kg/cm? _

A. Wide rectangular 1. My, Ay, H,
channel with n
defined

¢ 4 kg/cm?

(d) 6 kg/em?
B. Gradually varied 2. 4y _

flow profile with dx
d P .1 depth 3-33 90. Match List-I with List-II and select
ecreasing dep 1-| Yo the correct answer using the code
along the flow ? . ) E
direction S, = given below the Lists :
1-(¥e . X
y List-I List-IT

_ (Disinfectant) (Characteristic)

C. Gradually varied 3. dE 0if y> y, A. Chilorine 1. Post-treatment
flow profile with dx required
increasing depth
along the flow B. UV rays 2. Residual
direction concentration for

some duration
C. Qzone 3. Physical
Code : ' disinfectant
D. Excess lime 4. Costlier
(a) A B C Code :
1 3 2

fd A B C D

2 3 4 1
‘) A B C
3

) A B C D

{c) A B C
i 2 3 0 A B C D
2 4 3 1
d A B C d A B C D
2 1 3 1 4 3 2
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o

88, TEI-1 ® G-I & Wy gAfem ik i 89. TF UM 3o Hio %ﬂomﬁ,ﬁfm |

gt & i fg e g2 w1 Em WA =@ 80-600 mm ¥, IS 458 (1971)
IW g : - % argan vl T R e
|
-1 -1 (@) 2 kg/em® :
.. : |
(e ;@ﬁm/) (Tt zem) ) 3 kg/em? |

¢/ 4 kgfem?
A, AR AIAHER 1. M,, Ay, H,

Frigem, o (d) 6 kgfcm?
n gfonfdg
B. w09 qiEfda 2. dy _ 90. -1 & gFi-11 &% 9 gakm HifRm ik
e TR, dx gt % 9 Ry g W o =
forat wag i 1_(&0_)3'33 mﬂﬁ'ﬂ.:
fem # e we s y
@R S () Heft-1 i1
1‘[‘;] @rapTeh) (xna)
A. A 1. IWaEdl IR
C. wum: aai g 3. 42, gaft >y,
TR qiR e dx A
et arget & B. UV fw 2. g@maaﬁ%q
TETE & WaETE Y srafite wiga
feam & C. st 3. wipfas Qmropref

D. afem g 4. SRS wEm
He

@ A B C .
1 3 2 @ A B C D

€/ A B C ) A B € D
1 2 3 2 4 3 1
d A B C d A B C D
2 1 3 1 4 3 2
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91. What is the hydrogen ion

94. What is the maximum permissibie

concentration in water of pH= 87
fa) 8 mol/L

(b} 1078 mol/L

(c) 108 mol/L

(d) 0-8 mol/L

92. What is the most commonly used

additive for purposes of chemicail
precipitation treatment of industrial
wastewater? -

limit of fluoride in drinking water?
{fa) 12 mg/L
(b) 15 mg/L
(¢ 30 mg/L
{d) 0-5 mg/L

95. What is the maximum permissible

limit of chromium in drinking
water?

{a} Lime and soda @) 001 mg/L
(b) Alum {b) 0:001 mg/L
{c} Ferrous sulphate (¢} 0005 mg/L
(d) Ozone (@} 0-05 mg/L

r

93. Match List-I with List-Il and select 96. Consider the following statements :

the correct answer using the code

given below the Lists ; 1. Calcium and magnesium as

bicarbonates are responsible

List-I List-IT for carbonate hardness.
(Water-borne {Pollutant causing) 2. The carbonate hardness is
disease) measured by the difference

A. Mottling of 1. Salmonella bacteria betwea?n the total hardness
teeth and bicarbonate hardness.

3. The non-carbonate hardness is

B. Hepatitis 2. Vibrio bacteria measured by the difference
C. Typhoid 3. Virus between the total hardness

and the carhonate hardness.
D. Cholera 4. Fluoride

4, The carbonates and bicarbon-
Code : ates of sodium are described as
negative carbonate hardness.

@@ A B C D
4 3 1 2 Which of the statements given
(b)) A B C D above is/are correct?
2 1 3 4 (@) 1,2 and 4
() A. B C D (b) 1, 3 and 4
4 1 3 2
dd A B C D {c) 2 and 4 only
2 3 1 4 (d) 3 only
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91, 5@ &, {6 pH = 8 R, TEgeM AW

qiEa w41 grft?

{a) 8 mol/L
(b) 1078 mol/L
{c) 10% mol/L
{d} 0-8 mol/L

92. NMfirw Wi v F TEElE EEw

Uowe

IR F W@ % foe g9t s d

W I A 187
() =g 3 W=
(b) Tzt
R O T
(d) A
93, gHi-1 w TH-1I & a1y gafa g i
¥l & A9 Ry T 3 w1 W@ W
mﬁﬁt{:

He-1 -1
(Sreratem ) (sTguuTERTt)
A FFGW 1. Wenman shang
TFY 2. fafm e
THIES 3. fawmy
Ell 4. TIINIES
e
(@@ A B C D

4 3 1 2
®) A B C D
2 1 3 4
¢/ A B C D
4 1 3 2
(@ A B C D
2 3 1 4
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94, U7 v # wipiNEe 6 Ifwan g

| F 27

{a} 12 mg/L
(b} 1-5 mg/L
fc 30 mg/L
{dj 0-5 mg/L

95, ﬁaaaﬁaﬁfﬁmﬁafﬁmnaﬁu@ﬁm

T 7

{a) 0-01 mg/L
(b} 0:001 mg/L
{c} 0-005 mg/L
(d} 005 mg/L

96, Fafafed wuat w famam Fifw .

1. Sfcham iR Adifirm, sFEe &
w9 I A woa & oy Reder
]

2. FEHE FE@, T wBE &
aEFEERe HINA *H Jm A A
St 21

3. -HEME HINaT, T FIRaT T
FEEZ FORAT & el & At et
7l

4. WEM & FEAe it TEFERE,
RUCHH FEE Fol@l & &4 3
Tfefa €1

I FYHEl § | -9/ wd R/
(@ 1, 23R4
() 1,334
(c) had 2 3R 4
(d) +aa 3
[P.T. O.




97. In what intervals are rapid-sand

filters to be cleaned by back-
washing?

The different actions that take

place in anaerobic decomposition
process are the following :

{a) 2448 hours 1. Alkaline fermentation

2. Acid fermentation

(b} 10-15 days 3. Acid regression

{¢/ 1-2 months 4. Methane formation
What is the correct sequence of

occurrences of these actions from
earlier to later?

(dl 1 week

98, What is the maximum distance

between successive manholes in (@) 2-1-3-4
sewers of diameter more than (b} 2-3-1—4.
15 m? ) 1-2-3-4
(a) 75 m () 4-2-3-1
b} 300 m 102. Match List-I with List-II and select

the correct answer using the code

¢/ 500 m given below the Lists :
(dj 150 m List-T List-II
(Sludge treatment) (Purpose}
99. What is the order of BODg removal A. Digestion 1. Increasing the

solids content

B. Conditioning 2. Removal of
organic and

efficiency of a septic tank for
tsolated houses?

{al 10 to 20%

fatty acids
(b} 45 to 55% C. Elutriation 3. Irnr.frovir}-g
drainability of
{c) 70 to 80% sludge
D. Thickening 4. Removal of

{d) Above 90% organic matter

Code :
100. Which one of the following describes

the short-circuiting occurring in a @ A B C D
sedimentation tank? 4 3 2 1
) ) (b) A B C D
{a) Detention time 1 3 2 4
(b} Recirculation ratio fc) A B C D
4 2 3 1

{c) Surface loading
d A B C D
(d} Displacement efficiency 1 2 3 4
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97, 3d wme] freedl i fraR afedl o it 101, SEESEE amae WA § g e fafw

T | T S et 27 e Feforfiaa & -

@) 24-48 1. &nig favaa
2. v fvam

() 10-15 &= 3. 3T TN

()] 1-2 W§ 4. TR Futo

@ 1 T frmadt % gdad @ sl F A R
1 T ATHER 71 87

98. 1-5 m ¥ 3Ifr* AW F Aa® I A H (@) 2-1-3-4

FeO BEat & i riteraw gt el () 2-3-1-4

w37 c) 1-2-3-4

fa) 75 m (dj 4-2-3-1

fbj 300 m , 102, G-I A G-I & e gafad i i

{c/ 500 m gt ¥ R Ry T gz = o W

(@ 150 m I
-1 -1

99, faem qit % fore 7t fmem $8 it BOD; (et IT=N) ()
R QR R 7 . A, URMA 1. 3 AW FH GG
{a) 10 ¥ 20% B. IgFHeH 2. S @ TdE sl
AR cac

(B) 453 55% C. yEded 3. 79 6 ITqETE

¢} 70 ® 80% F IAG BT

@) 90% & T D. A 4. I =Y W AT
®2:

100. R s FE # B} I YU W

A B C D
e 3 @ S-an e AR B 87 @ 5 5
(a) FFUTH AW ) A B C D
‘ 1 3 2 4
(b) TS I /) A B C D
4 2 3 1
(c) B WRW
(@ A B C D
(d) Toremas zewan 1 2 3 4,
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103. Match List-1 with List-Il and select
the correct answer using the code
given below the Lists :

A,

List-1

(Geometric feature in

AOA network)

Too fewer nodes
than absolutely
needed for iy
notation

Arrows forming
loop

Node dangling

Missed node
number (in a
progressive
sequence)
Code :
{a) A B
3 2
) A B
49 2
fc) A B
3 1
(d) A B
. 4 1

P-DTQ-J-DFO/2A

w

List-IT

(Purpose and/or

N O

effect)

. Node (not being

start/end node)
with either no
incoming
activity or no
outgoing
activity

Time computa-
tions fail to
progress

. Facilitating

later improve-
ment of the
network

Activity not
specifically
identifiable

w g

104. Which one of the

following
represents the curve of cumulative
% value (y-axis) plotted against
cumulative % number of items
(x-axis) in respect of inventory?

y
(a)
x
u
(b)
x
y
fc)
x
Yy
(d)
x

105. ‘Demand in units (X}’ vs. ‘Percentage

of exceedance time for demand (Y)’
are tabulated. Profit per unit if
‘demanded for’ is Rs 4 and loss per
unit if ‘not demanded for’' is
Re 0-50.

X 1 0 1100/200]|300{400|500|550

Y t1100195(82)40|15| 6 | O

What is the optimal number of
SKU?

(a) 431
(b) 443
c) 454

{d) 465




103. G-I B TH-1 F "y gafea Hif afit

it % R R g = wEn = aw
tmgﬁq:
-1 ei-11
(AOA TS | (waa s/
satfiedta waor) o)
A jERE F T 1 A8 F (Sm/E =
. THEEh el e )
Y 3{cgq F4 N afseaan o1 stz
afsraen T8 &
B. T ¥91¢ IR 2. Y AR
W) B9 ¥ fawa @
Tt &
C. Are Jfem 3. WA & Ioadl guUR
# werd =l B
D. W s wEm 4. gfpaa N e
(vl oTgEE ®) arfrfauiofi 7d %
R
@@ A B € D
3 2 1 4
) A B C D.
4 2 1 3
)’ A B C D
3 1 2 4
dd A B C D
4 1 2 3
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104. 2 4 7 &= d @ =W & weEf
gt & wery § @=9ft % e H wen
(x-®) & wfa oifea &=l % =W
(y-¥1&) & =% = fwfm e 37

y

(@ J
.
) /
.
y
( /

(d)

X

105. ‘min gf¥dt #® (x) s ‘afmmadt |1
Fer & WRmaar (v) wnoig R W
21 amm ‘wht A o, @ A 4 %o wf
g% § 3t e ‘uim T W, @ Tl

0-50 S0 ufd 7 1

X | 0 1100/200]3004400

500]550

Y 1100{95(82140] 15

SKU = ggaq He1 F1 gt?
(@) 431
(b) 443
c) 454

{d) 465
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|
i 106. Consider two

107.

Cumulative Amounts,
thousands of rupees

items of inventory
whose annuai consumption values
are Rs 40 lakhs and Rs 2'5 lakhs,

respectively. It is
purchase the items through a total
of 25 orders per year. What is the
optimum average inventory value?

{a) Rs 1,00,000
(b) Rs 1,10,000
{c) Rs 1,25,000
(d) Rs 1,40,000

ZT800
700 W M
600 660 1Y
H :K 1
T Voo
510 ! '
450F e 1 !
! ' i
| : !
D E : 3 ]
250 | ' !
1 230 S : 1
P
B ¢ 1woF—e i
IR P S S R
- 0 1 2 3 4 5

Months ——>

In a project of notional 4 months
duration, the cumulative outgo and
cumulative receipt of a contractor
are shown. OQOutgo is through
ABCDEFGHKLM and receipt is
through NPQRSTVWYZ. Amounts
are in thousands of rupees—
cumulative, as indicated. What is
the working capital required?

(a) 700
(b) [50+250+450+600+700]+5

{c) [50+250+150+220+90+40}+6
(d) 370
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intended to
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108. Two activities A and B are segmented

into four identically executable
parts each, as shown in the ladder
diagram. The expected duration
of each of total A and tctal B is
16 days; the standard deviation of
the expected duration of total A is
1'6 days and that of total B is
2-4 days. What is the standard
deviation of the laddered network
through its critical path?

(b} 2:53 days
(c} 266 days

{d} 2-80 days

109. The ABC analysis is based on/ _

applies to which one of the
following? :

faj . Stock that can be
available

readily

(b) Probabilistic supply of stock

{c) Speed of movemnent of stock

{d) Need level of stock




106. st T 6 @ W& W REm Hifse,

o aifies ImiT I A 40 WG Fo
R 2-5 @@ ¥o I W W Fol 25
FARY i o F AgUR Tlwd F R
Tt g g o gEae i qod
27

{@ 1,00,000 %o
(b) 1,10,000 %o
{c) 1,25,000 %o

(d) 1,40,000 %o

107. 27800
L
700 M
= Wreeo 1Y
Hr 1
2 GOOH K :
T vV o
510 ! !
E, 4501 G : :
1 ' :
i : :
E D E i - '
- 250 ‘ ‘ :
2R
P A
B cf 100—e@ & b
7| AN . A SN T S
-1 0 1 2 3 4 5
g ——>
AfmmeTs 4 AR dy H aieeE |,
S¥eEn F a=dt =g o =it wiin Rwreh

ot ¥ =@ ABCDEFGHKLM 3R wify
NPORSTVWYZ & T ©| URWE, @0
& zolan ™ B, T w0 A wEh R
et wriefter Goft v 27

(@) 700

(b) [50+250+450+600+700]+5
fc] [50+250+150+220+90+40]+6

{d) 370
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108, 3w fr 9w o § wwim w g, @

fraEa™ A 3R B, IR woan Freaea
wrt i wfen TR R R T QR A R

- @ B onfim oefy 16 Ra R nfim

safu W s e R A& 16 R
R @ BW 24 77 2 AOfa A &
e Rager sas Fifos 9w g e
gm?

) 2-53fF

) 266 f&

(d) 280 fA

109. Ffufa § @ g o W/& fe ABC

v st & /<) gan 87

(@) Rhsh.ghmaﬁ?mmm%
(b) W= =i qfd

(c) WiF Taer $

(d) Wld H AEF—FT 'R
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110. Consider the following studies with
respect to an appraisal of a project :

1. Engineering feasibility
Financial feasibility
Economic feasibility

Social feasibility

U

Identification and formulation

Indicate the most preferable
sequence amongst these (iteration
is not considered)

(a) 5-4-1-3-2
(b} 5-2-1-3-4
(¢ 5-1-2-4-3

(d) 1-4-2-5-3

111, Insulation of 19 mm thickness on
heating ducts will cost Rs 22,000,
which will yet result in annual heat
loss in the system valued at
Rs 9,000. Insulation of thickness
25 mm will cost extra Rs 9,250,
which will yet result in annual heat
loss in the system valued at
Rs 5,600. Any thickness of
insulation will have a life of 9 years
and evaluation is at 8% p.a.
{for which CRF is 0-16 nearly}. What
is the nearest approximate value of
incremental benefit-cost ratio?

{fa} 2-3
(b) 22
{ct 2-1

(@) 20

P-DTQ-J-DFO/2A

Directions :

The following nine (9) items consist
of two statements, one labelled as
‘Assertion (A)’ and the other as ‘Reason (R)".
You are to examine these two statements
carefully and select the answers to these
items using the code given below.

Code :

(a) Both A and R are individually
true and R is the correct
explanation of A

{b} Both A and R are individually
true but R is not the correct
explanation of A

(c] A is true but R is false

(d} A is false but R is true

112. Assertion (A)

Short-duration field tests will not
reflect the performance of founda-
tions on clayey soils.

Reason (R) :

Proximity effects of groundwater
are not reflected in field tests,

113. Assertion (A} :

Under identical conditions,
Rankine active earth pressure is
greater than that by Coulomb.

Reason (R} :

In Coulomb analysis, the effect of
wall friction is considered.




-

110. {wdl i % qowied % wed #

Hifr (TR £ Ren A 1 T )
(@) 5-4-1-3-2
(b) 5-2-1-3-4
c) 5-1-2-4-3
(d) 1-4-2-5-3

111. @ afRfEt W 19 mm AR
FEOE $ dmE 22,000 %o g, at oft
93 # aifE Fe AR S qed 9,000 Fo
M 25 mm ARE F FHOEA §
9,250 Fo Al @ANa AW, @ +ff &
% affe F=m T B T 5,600 %o
am | fdh ot OieE F ISR = sheaw
9 af ¥ 3R yeuisT 8% wiy af ® (T
i CRF @Wnm 016 ®)| s

wN-ETR ¥ N W g AH
e

{a) 23
() 22
{c/ 21

(dj 20
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A

Frafafaa wt (9) yenwl # @ I%A E, & #
‘S (A) TUT TR H FRO (R) FE TR H
St SeeeAl T QraUTHIgEsh TR R T %
Fa A Ry gu g2 it weew | g

&

fa) ASRRIAGHE, MR AF
TE T

() AR R adl § TR, A W
| Tt A B

¢ AGE R, T R 8

(d) ATI R, WGREN 2

112, FUA (A) :

seqty & g gRemy gaet ®
Hiat w1 Femea vl 7@ =54

S (R) :

doee % o wwE, 89 gigo #
wieefia 7€t g

113. &9 (A} :
o emedt #, =R abm y-ae
FAH qFET 4-T9 ¥ A0 ]
FRU (R) :

Fam fywemo & Wiy o & wmE w
foram fopa s 1

[P.T. O.




Assertion (A) :

Ideal shape of transition curve
should be such that the rate of
change of centrifugal acceleration
is constant.

Reason (R) :

In an ideal transition curve, the
length (along the curve) is
inversely proportional to the
radius.

Assertion (A} :

Tube wells are expected to give
discharge many times more than
that given by an open well.

Reason (R) :

The area draining water into a
tube well is greater than that
draining into an open well.

. Assertion (A) :

Rainwater harvesting or artificial
recharging of groundwater
minimizes the TDS level in
subsurface water,

Reason (R) :

TDS level falls in subsurface water
due to dilution.

Assertion (A) .

Interface nodes, when connected
to dated nodes in AQA network,
may cause negative floats on the
up-end {or the down-end) part of
the network with respect to the
dated node.
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Reason (R} :

Given the zero date of the project,
EET or LET of the dated node often
gets wrongly computed,

118. Assertion (A} :

Material schedules may not
always necessarily minimize the
WC needs.

Reason (R) :

Inadequate appreciation and
implementation of balanced
scientific policies based on ABC
analysis and EOQ, together with
multiple site-shifting and handling
of materials interfere in working
capital management.

119. Assertion (A) :

In the absence of any of the
relevant data, the economic life of
any equipment or project is set at
2 years.

Reason (R) :

Salvage value drops off
significantly thereafter.

120. Assertion (A) :

The internal rate of return of a
project is the discount rate which
makes the net present value equal
to zero, provided the present is
defined as the ‘zero date’ of the
project.

Reason (R) :

The internal rate of return
represents the rate of return on
unrecovered investment balance
in the project.
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Note : English version of the instructions is printed on the front cover of this Booklet.




