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. 4. Find the eigenvector for value of

A =1 for the given matrix

a; Q2 by, by, b3 A= (5 4) R ];)/
ay; ax |[A=| b2 b,, ba3

azy a322y$ ba1 b3 bg; y(?;%q/ (A) [0 -1] [‘-\ U\][

—»

then the order of matrix A is — B [1 -1
(© [-1 -1] < O
(A) 2x2 v, AL
5 O [10] ¥
(B) 2x \
y) 3x2 S. The system of linear equations
(D) 3x3 xX+y+z=6, x+2y+3z=14 and

2x+Sy+Az=p (A and U are
reals) is consistent if

2. If I is an identity matrix of (A) A=pn

ox;t—ig,,m_, then .it is a (B) A=8 u=36
multiplicative identity for every :

matrix of order s ,(C)/ A=8 n=36
(D) None of the above

(A) nxn
(B) mxn & 6. The point of discontinuity of the
function f(x)=sinx/x when
(© nxm x#0 and f(0)=0 is when x is
(D) mxmv equal to
A) 1
3. The characteristic roots of the B) -1
6 -2 2 (D) =/2
-2 3 -1
2 -1 3 7. If the function
s —-x/2
are - f(x)=x(x+3)e ¥
- and f’(c)=0, then
(A) 2, 2’ 2 for xE[ 3,0]
=3
®) 2,28 A) c=
(B) c=-2
© -2,2,8 (©) c= -3 and c=-2
(D) -2, 2, -8 (D) c=°°
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(l) / v o q‘ 9 \/7
W I .
\ < Y,

(3 + x+2)/ x

for iti
Positiye value of x is

A) 2 o
(B) 3 “x\"/w
L /o

o 4 \ q“,,/r
D) 0 A XY
Lx

9. The directional derivative of
F(x, y, Z) = x2%yz+ 4xz?
YT
at the point (L-2-1 in the
direction 2i - j—2k is

V(A)/ 37/3
(B) 29/3
C) 22/2
D) O

10. The divergence of the vector
?=xf+y_}'+zl€ is given by
A) x+y+z
B) i+ j+k
€ o
Dy 3

11. The solution of the differential
equation dy/dx =e*"?¥ is

(A) e2¥ —e*+c
b (B) (1/2)ey+e2"+c
\/QQ] (1/2)62y —-e*+c

(D) 22y —*+¢
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€Quatiqy, on of the differential

.\

L

d?
0 Yldxe? 6 gy dx + 9y = e
18

\/(/() Y= (CH. bx)e—Sx + (1/25)e2x

B) y= (a+ bx)e®* +25
©) y=1/25
D) y= (a+ bx)e’3x
13. The solution of the differential
€quation
3x? d2y/dx? + x dy/dx-8y=0
is
(A) ax+bx*/3
(B) ax™/3 + bx
(C) ax?+bx™4/3
(D) ax+bx™

The particular integral of the
differential equation
@x+1)2d%y/dx?
-2@x+1)dy/dx-12y =6x

14.

is
(A) -6x-1/16

(B) ~6x+1)/16
(C) 6x+1/16
() 6x-1/16
lutiOn to the initial
15. T:l‘:lc :,:oblem d2y/dx? + 4y =0,
40=0, @y &= =0
(A) (1/2sin*
(('B)/ a/ 2’“”2’; (
2)cos W
© 30/52 +sin2x {)\ ’\/'
(D) ‘D';(\\
|
[P.T.0, 9
0 e
P i
€ O [ - ”’%Cf“z}t
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16.

17.

18.

19,

e

If the function f(x) jg even, then
which Of_the fOHOWj_ng is z;:ro in
the Fourl€r €Xpansion?

A) a,

(B) by~ /

€ ao

(D) Nothing is zero

Which of the following is

the solution to the partial
differential equation?

Pu_ 2
ox2 dy?

(A) cos(3x-y)

(B) x?+y?

(C) sin@Bx-3y)
(D) 7™ sin (my)

The suitable solution of the one-
dimensional wave equation is

(A) ylx, t)= (C,eP +Cpre PX)
(C3cosAat+C, sin Aat)
B) ylx,t) = (Cre** +C e
(C3e*™ +Cyeety
©) y(x, t)=(C, cosAx + C, sin)x)
(CzcosAat+C, sinxat)

D) ylx, t)= (Cyx+C, ) (Cat+ Ca)

Find the Laplace equation valye

of the following potential fielq
V=x2_ y2 + 22

&) o

(B) 2

€ 4

(D) 6

19/L/39-2022/7.5
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€quation is

(/‘\)’ y(x’ t) = Cle‘th

(C2cosky 4 C; sin kx)
(B) y(x’ t) = Clekm

(Ca coskx + Cj sinkx)
©) yix t)=c cos(k )

€, Cos kx+Cj, sin kx)
D) ylx, t)=C;sin(k2y

(C2coskx + C; sin kx)

The mean and median of this set
of numbers 4, 6,7, 9, 2000000
are respectively S

S
(A) 1000000, 5-2 \1 Y

< .

(C) 7, 400005-2
(D) None of the above

The mean and variance of the
Poisson distributio:;are
(A) in a constant ratio

48)/ equal

(C) unequal ) L])
(D) zero ?f/ kf/
The probability of dl‘aWing an

ace or a spade Of both from 5

deck of cards is
g

@ 1/4 SR
(©) 4/13 /
(D) 13/5! s
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27. They
the Alue of Y at X =2 by using
grange  interpolation
meth ang P
°d Using the following data
Xlo[ 13 a
Y15 |6 |50]|10s
is
() 2196 (B) 54
© 19 (D) 5567

28. The first derivative of the

function ¢ the point x =15

24. A ran o
fOHOWin M variable x has the
g Probability function :
XN\\
———X | P(X=x)
1
— | k|
2 2k
3 2k
4 3k
S k2
\
6 2k 2
7 2 "
7k2 + k ¢ \
C
The value of k is 3\9(‘\0\
@ -1 \ 7
N .
B 1/10~ L
%,")L
) 1 \of%"‘“h \ "‘k\)
. M"g’
D) 2/10 w7

25. If one regression coefficient is
greater than one, then the other

will be

(3] more than one EZE
(B) equal to one i
(C) less than one

(D) equal to minus one

26. Newton-Gregory forward inter-
+ polation formula can be used

\‘(j‘j only for equally spaced
intervals

(B) only for unequally spaced

intervals

poth  equally and

© _
ally spaced intervals

for
unequ

(D) for uncqually intervals

from the following data
X 1-5 2| 25 3 35 4
Y | 3-375 |70(13625 | 24 | 38875 | 59
is
(A) 9 (B) —4-5
(C) 475 (D) 425

29. The highest order of polynomial
integrand for which Simpson’s
1/3rd rule of integration is
exact is
() first
(B) gecond

. i differential
ider an ordinary i
300 CO::tion dy/ dx =xX-Y, WIﬂ]
.eq' al condition y=1when x =0,
first approximation of

L, e

0(,.

[P.T.o
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31. The terms P/Y, y2

32.

G A

33.

e

/2g and z

used 1 the Bernoulli’s

equations are

(A) pressure  head, velocity
head and potentig) head

respectively

(B) static head, kinetic head
and datum head
respectively

(C) Both of the above .
(D) None of the above

In a real fluid flow towards the
direction of flow, for a varied
ﬂ_o_vy_L the specific energy

(A) always decreases
(B) always increases
JQ) may increase or decrease

(D) None of the above

- b
U o
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34. The coefficient ¢ of ' Chezy’s

formula has dimensions

(A) Dimensionless
\)B) L‘/z T-1

(C) LT2

(D) (LT71)*

33. Pick the correct statement.

(A) Centre of pressure is always

below the centroid of the
area.

(B) As depth increases the
centre of pressure shifts
towards centroid of the
plane surface.

(C) Both
correct

of the above are

(D) None of the above is correct

S
/ The stream function in a3 2-p
A tank 21 m high stands on a 7" flow is y=2xy. The velocity

trolley and in full of water. It has
an orifice of area 1cm? at 1m
from the bottom of the tank. If
the orifice js suddenly opened,

what will be the propelling
force F on the trolley?
(Coefficient of discharge of

orifice C is 0-6 and acceleration
due to gravity g is 10)

(A) F=144 N

B) F=24N

(C) F=1440 kN

(D) None of the abov®

19/L/39—2022l7-A

37. The curing period re

potential ¢ will be
>A) x?-y®+e
(B) x2 +y2 +c

(C) Cannot be determineq
(D) o

uir
OPC is ppc, wred for
I

(A) greater than
B) less than

(C) equal to

(D) not related to
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39. The infrared

between portion of EMR Jies

(A) 04pum to 07 um
(B) 07 um to 1-3 um
(C) 07 um to 14 um

D) 1mmtol1m

40. In the setup shown below, if
Y, <Y,, then the value of Y
will be

T

|

(A) (ay, +bYp)/(a+ D)
(B) (ay, - bYa)/(b—2)
€ (by, +aYa)/ b~
(D) (@Y, - pY, +cY)/(b-at c)

1971 39-2022/7-A
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As per IS 800 : 2007, physical
Properues of structural steel

UTespectiye of its grade may be
€n as

1. Coefficient of  thermal

€Xpansion o =12x10°/°C

2. unit mass of steel
P =7850 kg/m3

3. modulus of elasticity
E =2:0x10° N/mm? (MPa)

4. Poisson ratio p = 0-3

S. modulus of rigidity
G=0769x105 N/mm? (MPa)

Choose the correct option from
the codes given below.

(A) Only 1, 3 and S are correct

(B) Only 2, 3, 4 and S5 are
correct

(C) All of the above are correct <

(D) None of the above is correct

As per IS800 : 2007, the
maximum value of effective
slenderness ratios for a tension
member in which a reversal of
direct stress occurs due to loads
other than wind or seismic

forces is
(A) 180
(B) 350 ./
(€) 400
(D) No limit

[P.To
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43} The height diSplacernent on a
\_" vertical photograph

(A) increases as the horizontal
distance increases from the
principal point

ﬂ%@ (B) increases as the ground
b ] elevation decreases

(C) decreases as the flying
height decreases

(D) All of the above

§{ 44. Which of the following is not the
element of visual image
interpretation?

(A) Texture
(B) Shape
(C) Distance

(D) Association..

A4§ A and B are two towers of equal
_ height diametrically opposite on
either side of the nadir point, at
- 3km and 5km distances.
Which one of the following
gtements is correct?

— (A),Height displacement of A
— Y
3 5 7 will be less than that of B.

(B) Height displacement of B
will be less than that of A.

(C) Height displacements of A
and B are equal.

(D) Height displacements of A
and B wil] be towards each
other.

19/L/39-2022/7-o Czy,@/
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46. Accidental €rrors
;Zg}) do not follgy, any definite

mathematicq] |

(B)

aw

can be remode by applying

corrections tq the observed
values

-AC) are generally large

(D) are

also

known as

cumulating errorg

47. Living vegetation appears

on false-color IR images.

(A) white

(C) blue

points

(A) 2
€ 4

(B) black

- JD) red

( 48% The minimum number of control
/ required for geo-

referencing the image with error

estimation is

(B) 3 -
(D) 5

49. A coplanar system of forces P
and 2P (in newton) as shown

below is in equilibrium

2PN

Al

P (upwarq)
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50. Bga
oo™ 13 020 secommen: ¥ PO e dotgpment of Tl
Width of ppeg s onve flange, Sength i stirrups,  the
——=_-beam is €velopment length shall be
e.nt satisfying the following
@B br=(1,/12)+5, +3D; Criteria -
1. The ends of the stirrups

shall be bent through an
\(')) br=(l, /6)+ by, +6D; angle of at least 90 degree
- around a bar of at least
145 its own diameter and
{,ﬁf% continued beyond the end
(©) by =(15/6)+ by, + 3Dy e of the curve for a length of
at least 8 times the

diameter of the bar.
(D) by =(lp /12)+b,, +6D; 2. The ends of the bar shall be
bent through an angle of
135 degree around a bar of
at least its own diameter
and continued beyond the
end of the curve for a length
of at least 6 times the bar

K@ The bond failure in RCC - diameter.
structure between concrete and —
steel is N B 3. The ends of the bar shall be
— bent through an angle of
180 degree around a bar of
(A) failure of adhesion between

concrete and reinforcement
bar

(B) longitudinal splitting  of
concrete around reinforce-)

)

at least its own diameter
and continued beyond the
end of the curve for a length
of at least four times the bar
diameter.

Choose the correct option from

ment bar the codes given below,
. A) Only 1 and 2
(C) crushing of  concrete A d are correct
between ribs of deformed (B) Only 2 and 3 are correct
bar

(D) All of the above *

&

19/L/39-2022/7-A

\9) All of the above are Correct

(D) None of the above ig Correct

[ P.T_O
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53. A contir_luous One-way T 55. A rectangular Channe] and a
shown in the fig,.. below,. is triangular channe] h
subjected to g clow, 1 same depth of f] ove

) Ive load of . -—~ 110W, same top
4 kN/m” and surfaee ro:q o width  and ‘
EN7m2. G ace finish of velooh Same  average
/m*. Grade of Concrete is clocity. If Froude number for
M20 and steel of grage i pod 5. triangular channel is 2, then
The .dlameter Provided for the Froude number for rectangular
bar is 10 mm ang mg = 1-25. channel is
If th(.e effective thickness of the - (A) V2 B) 1/42
slab is 140, the overa]] depth is (C) 1 (D) 1/43
- ) 1/43
)]t 56. The wunit hydrograph theory
constitutes which one of the
§ following basic assumptions?
o . .
~ (A) Linear response and time
variance
(B) Non-linear response and
Spww—— v EELEE . time variance
—ﬂe—4ooo—>|<—4ooo-—>|<—4ooo—>ij.l (C) Non-linear response and
(A) 140 mm - non-linear time variance
(B) 160 mm | (D). Time invariance and linear
(C) 220 mm response
(D) None/of the aheve = 57. The porosity of a certain sample

of sand was 50%. The specific

54. A beam is of square section of gravity of the particles is 2-70.

side b. If the permis§ible Estimate the critical hydraulic
bending stress is f, tl':; ;a:: of gradient.

moment of resistance am . {B) 0-85

of square cross_section when (A) 0-57 D) i
placed with its WO _ Sides € 133 (D)

horizontal to the moment of

with its diagong] Which of the following is the

tanc 8.
’ g Pl equation?
(A) V2 ;; _f) R=Rh/+CmtCL-Cd
(B) f/b } . %’;’L (B) R =Rn’+Cm+CL-Cd
| _ph+Cm +
o) 1/42 A (D) R=Rh o s
5% < ﬂ/of

19/L/39-2022/7-A
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The
Ydrometer reading

utes in g 1000 ¢¢ soil
Was

(A) (0-033 mm, 78-6%)
(B) (0-1 mm, 90%)
(C) (0-5 mm, 82%)

(D) (0-001 mm, 14%)

60. In a specific gravity test,
the mass of density bottle is
0040 kg; mass
bottle + dry soil is 0-485 kg;
mass of density bottle + dry
soil + water is 0946 kg;
mass of density bottle + water

is 0-674 kg. The specific gravity

found is
@) 257 o \ﬁ :
B) 2-62
€ 267
D) 2.72

O1L139-2000/7-A
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61.
The Coefficient of permeability of

of density -

fid

11

vl(r:iz saf{d is 0012 cm/sec at a
A Tatio of 0-57. Estimate the
‘Creased permeability using the

OZeny-Carman formula of this
Same sanq when its void ratio
has increased to 0-72.

e ?

(4) o1 cm/sec
(B) 008 cm/sec
(C) 02 cm/sec

(D) 0-022 cm/sec

N

Given the following parameters
of a clay layer :

m, =1x10"* m?2 /kN
¢, = 04 m? /month

Y, = 10 kN/m3

The clay layer is double draineq
and is 8m thick, %?is
the ultimate settlement of the
clay under an excess loag of

100 kN/m??

IA) 0-08 m
, N .

(B) 0032 m /S/H_ UMD
(C) 02m

D
D) 032 m ‘

9
XIP e yo
[Py,
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64. For a partially saturat

63. Group—l enlists j, 0 rod the increase in ped sotl, Au

tests carried o Ore water
eeoloration; Whill;t é:(r)u pffll; pressure, wh.en NO drainage js
provides a list of para, eters for B permitted, is €Xpressed as
sub-soil  strength characteri- % (where A and B are Skempton’s
zation. Match the type of tests pore pressure parameters and
with the characterization para- A(fl and Ac 3 gre major and
meters : minor principal stress
increments)
Group—I Group—i NA) Au=B[AG; +A(Ac; - Ac,)]
(B) Au=A[Ac3 +B(Ac; - Acy)]
P. Pressuremeter 1. Menard’s (C) Au=Ac3+A(Ac) -Acy)
Test (PMT) modulus (E,,) (D) Au=Acy+B(Ac, - Acs)

Q. Static Cone 2. Number of o
Penetration blows (N) 65. A clay layer 5 m thick in field

Test (SCPT) takes 300 days to attain 50%
' consolidation with condition of

double drainage. If the same

R. Standard 3. Skin : ain by hard
Penetration resistance (f,) clay layer is unde.r ain by har
Test (SPT) rock, then the time takt?n to

attain 50% consolidation will be

S. Vane Shear 4. Undrained (A) 300 days
Test (VST) cohesion (c,) (B) 600 days

(C) 1200 days -
Choose the correct answer from (D) None of the above
the options given below.
(9’)' P O R S _ 66. The action of negative skin
1 3 2 4 7 friction on the pile 1s to
S (A) increase the ultimate load
® P Q R 4 on the pile
1 2 3 JB) reduce the allowable load
(C) P Q R S g on the pile _
2 3 4 ! (C) maintain the working load
on the pile
(D) P Q R g’ (D) reduce the settlement of the
4 1 2 pile
19/L/39-2022/7-A 12
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67. A Squay )
c footj 69.
Dael;:e 2 net ll(zgdls ;equlr ed to In tranSition curves up to 9°
. rmine ‘0 1200 kN
foonng if the sjze of the (A) the radius decreases as the
1S 40 Olerable Settlement
. Th .
v Value 13 e\;‘:tl,le lstSa;)ndy with B) the radius decreases as the
Very deep I table js at le
P. (\) ngth decreases
\¢
p© .
(A) ~1.3 \L\q (9) the rate of change of radius
mx13m is constant
B) ~15 \‘”0 (D) None of the above
2mx152m ne o € abov

E&I’%

Py
=

(C) ~2:5mx 2:5m

70. If the following are present in
D) ~19mx19m water, the hardness cannot be
. -
removed by simple boiling :

1. Sulphates _-

68. A 450 mm  wide, in L
section concrete pile, 15 m long, 2. Chlorides

is driven in a deep deposit of

uniform clay. The laboratory 3. Nitrates of caleium

unconfined compression tests 4 Nitrates of magnesium 7
on undisturbed samples ' yT
indicate an average g, value 5. Carbonates of calcium

of 75 kN/m2. Calculate the
ultimate load capacity of the pile
take, N, =9; o =08).

\/“
\rl\
45 ©

Choose the correct option from
the codes given below.

(A) 787 kN () 1,2and 5 are correct
Al
(©) 487 kN ;\i\ (C) All of the above are correc
. \?(%-F (D) None of the above ig Correcy
D) 687 kN
13 [P1q

Y/1/39. 7-A
2022/ K @ o)? o8
¢’ 10
w87 .
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73. Softenin ;
71. As per IRC/37-1970 for the CBR J 3 determin gedptl))l;t °

method of design, the CBR tests
should be performed op

St is usually

(A) Pensky-M
: test y-Martens closed-cup
(A) remoulded soils i the

laboratory
(AB) ring and ball t_estVL

L,% All of the above

(D) None of the above

(B) in-site tests
(C) Both of the above

(D) None of the above

For finding the optimum
bitumen content of a mix,

72. The average normal flow of following data were observed :

traffic on cross-roads A and B .
durin design period are ® The

optimum  bitumen

19/L/39-2022/7-A

250 pcu and 400 pcu per hour,

the saturations flow values on

these roads are estimated as
1000 pcu and 1250 pcu per
hour respectively. The all-red
time required for pedestrian
crossing is 2 sec. The calculated
green period for roads A
and B are 22:5 sec and 2} sec
respectively. The amber time
provided is 2 sec each for

clearance. The total cycle time

(in sec) is
(A) 655
(B) 635
(C) 675

(D) 555

e The
- content corresponding to
unit weight Viis_”6_-0/percent.

content corresponding to
maximum values of stability
is 54 percept.

optimum  bitumen

L The bitumen content
corresponding to 4% air
voids in total mix is 517.

The optimum bitumen content
for the mix design is

(A) 54
~(B) 60

(C) 57 «

(D) None of the above
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76.

7.

diseases

(A
) bacteria] infection
(B) ;
) Viral infection
C
( ) Protozoal infection

(D
) Al of the above %

Servi
TVice connection consists of

) ferrue,
800seneck

stopcock and

(B) ferrule, check valve and
gooseneck

(C) stopcock, meter and sluice
valve

(D) sluice valve, check valve

and meter

The formation for BOB-
assimilation in a stream should

include
(A) BOD rate constant

(B) sedimentation of organic _
matter

(C) BOD rate constant an'd

 sedimentation of organiC
matter

(D) pathogenic pacterial delay

coefficient

15

1
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78. The

_— ! GET ITON
Google Play

i maximum deflection of
Mply supported beam occurs

at zerg .
W g

(A) bending moment location
(9/ shear force location

(C) slope location

(D) shear force location and
also zero bending moment

location

79. Disinfection of water results in

(A) removal of turbidity
(B) removal of hardness
}) killing of disease bacteria

(D) complete sterilization

80. Activated carbon is used for

(A) disinfection

(B) removing hardness

\9 removing odours

(D) removing corrosiveness

[P.T.Q.
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