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1. If

bll
b2l
b31

a1

by

b22
b 32

a2
a2

asz
dY.

then the order of matrix A is

b3

ba3
b33

az; A=

as;

(A) 2x2
(B) 2x3

\/{C) 3x2

(D) 3x3

2. If I is an identity matrix of
ox;g_g/m, then it is a
multiplicative identity for every
matrix of order

(A)
(B)
\®)
(D)

nxn
mxn 2
nxm

mxmv

The characteristic roots of the
matrix

&6 -2 2
-2 3 -1
2 -1 3

are
(A)
(B)
(©)
(D)

2,2 2
2,2, 8
-2,2,8
-2, 2, -8
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4. Find the eigenvector for value of

A =1 for the given matrix

a=(3 9]
(A) [0 -1} (’:1 w][v
(I T O e

B [1 -1]
© [-1 -1 <
AN
© [10] B
\
The system of linear equations
X+y+z=6, x+2y+3z=14 and

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

(A) A=p
(B)')L=8, u =36
€] A=8 pn=36

(D) None of the above

—»

LYY
g4

6. The point of discontinuity of the
function f(x)=sinx/x when
x#0 and f(0)=0 is when x is
equal to

A 1
B) -1
€ o
(D) /2

If the function

flx)= x(x+3)e /2
for xe[-3 0] and f'(€)=0, then
(A) c¢=3

(B) c=-2
(© c=3andc™"2

(D) c==

o
V)
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8. Th v
. € min:
lnlmum Va]ue of Q& AL
Flx) = ~

(3 + x+2)/ x

for its
Positiye value of x is

(A) 2 N
(B) 3 CANK T
L /o

©f 4 . ong 4
(D) o A o
Lx

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

Vm/ 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) eV _e*+c
 (B) (1/2)ey+e2"+c
\/Qe, (1/2)62y—e"+c

(D) 22y —*+¢
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equatizl:tion of the differential

d?
0 Yldxe? 6 gy dx + 9y = e
18
Ay @+ bx)e3* + (1/25)**
(B) Y=(a+bx)ed* +25
D) y=(a+ bx)e3*

13. The solution of the differential

€quation

3x? d%y/dx? + x dy/dx-8y=0
is

(A) ax+bx™/3

(B) ax™*/3 4+ bx

(C) ax?+bx™4/3

(D) ax+bx™*

The particular integral of the
differential equation
@x+12d%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
olutiOn to the initial
15. 3:1; :,roblem dzy/dx2+4yf°;
L0)=0, dy/ @)= e Xm0
(A) (1/2)s'fnx
@ 0/ 2’“‘”2’; (
) /A% I
:D)) cos2 +sin2% QV
99(\\0
70 [P.T.O; Dr/ g},—\-
sn© g 21O By
€ O [~ fﬂlc—”‘z?t




16. If the function f(x) jg even, then

17.

18.

19,

which of the f0110Wing is zero in
the Fourier €Xpansion?

A) a

B) b, *

€ ay

(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) yix,t)= (C,eP* + CyePX)
(C3cosAat+C, sin Aat)
B) ylx,t) = (Cre** +Ce )
(Cse)‘a + C4e‘)‘“)
©) ylx, t)= (CicosAx+C, sinx)
(CzcosAat+C, sinkat)

D) y(x, t) = (C,x+ C2)(Cst+C,)

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

20.

21.

22.

C

The general
the one-dimensj,
€quation is

(}\)’ y(x’ t) = Cle‘th

Solution of
nal diffusion

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

(Ca coskx + Cj sinkx)
©) yix t)=c cos(k 2t)

€, 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 e

S
(A) 1000000, 5-2 \,\ Yy
By 4000052, 7 _ < .
(C) 7, 400005-2
(D) None of the above

The mean and variance of the
Poisson distributiow
(A) in a constant ratio

v(»B)/ equal

N
(C) unequal ])
(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 , /Y\/\\
B) 1/3 % WV
© 4/13 /
(D) 13/51 K

Q
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240 A ran d -
OIn . 27. Th
fouo""ing pr‘o,:ng'l;le X has the thee Yalue of y ¢ x =2 by using
a i : .
— ity function : methog gl_‘ange interpolation
X=x | nio ] Using the following data
—X=x | Pix-x) X
— 1 | & 0l 1| 3| 4
2 P Y1s
2k ‘ 6 | 50 | 105
3 ok 1S
4 3k W 296 (B s4
S5 | k2 © 19 (D) 5567
6 2
—_— 2k a 28. ';‘he .ﬁl'St derivative of the
7 72 + k Q f:;lchgt: at the point x=15
. m ;
The value of k is 3\L «\\0\C A ¢ following data
@ -1 o P2 12125 |3 35 |4
B 1/10~ M& oV | Y] 3375 |70|13625 | 24 | 38:875 | 59
© 1 N e
Q) - A) 9 :
D) 2/10 ST > B .
\© (C) 475 (D) 425
25. If one regression coefficient is 29. The highest order of polynomial
gr'eater than one, then the other integrand for which Simpson’s
will be 1/3rd rule of integration is
(3 more than one EEE exact is
(B) equal to one i (a) first .
(C) less than one ®B) ;:icr?
. ©
(D) equal to minus one V(D)/fou th
26. NeWton-Gregory forward inter- 30. Consi'der and;l}chna:iilgerer;:i
- polation formula can be used -equ'a:ll?;ndiﬁon y= lwhe’n x=0.
\(jﬁ only for equally spaced init grst approximation  of
¥ intervals Tl(l;z) is
B) only for unequally spaced ?A) 0820° é/l o N
intervals 0:9380 o
(©) for both equally and ® 0'93’072
unequally spaced intervals © (7456
(D) for un equally intervals (D)
[P.To
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31. The terms P/Y yp2

32.

G A

33.

kr

/2g and z

used 1m 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 _

ﬂg\’v‘,’ the specific energy

(A) always decreases

(B) always increases
JQ) may increase or decrease

(D) None of the above

L
e m
|

v C \:( aLg W A
L % 7{(

34. The coefficient ¢ of ' Chezy’s

formula has dimensions

(A) Dimensionless

\)B) L‘/z T—l

© LT2
D) (LT7h*

35. 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 of the above are
correct

(D) None of the above is correct

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

trolley and in full of wat:r. It has
an orifice of area 1cm” at 1m
from the bottom of the tank. If
the orifice is 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=144N

B) F=24N

(C) F=1.440 kN

(D) None of the abov®

19/L/39—2022/7-A

37. The curing period re

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

(C) Cannot be determineq
(D) o

quir
OPC is PPC. ed for
——

(A) greater than
B) less than

(C) equal to

(D) not related to



39. The infrareq

between

portion of EMR lies

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

(D) 1mm to 1 m

40. In the setup shown below, if

Y, <Y,
will be

—

|

then the value of Y

(A) (ay, +bYp)/(a+ D)

B) (ay, -

bY,)/b-a)

€ (by, +aYa)/ b~
D) (ay, - bYa * cY)/(b-a+¢)

/L/39-2025/7-A

41 As per g 800 : 2007, physical
Properties of structural steel
UTeSpective of jts grade may be

42.

1.

€n ag

Coefficient of thermal
€Xpansion o = 12x10%/°C

unit mass of steel
P =7850 kg/ m3
modulus of  elasticity

E =2:0x10° N/mm? (MPa)

Poisson ratio p = 0-3

modulus of rigidity
G=0769x10° N/mm? (MPa)

Choose the correct option from
the codes given below.

(A) Only 1, 3 and 5 are correct

(B) Only 2, 3, 4 and 5 are

correct

(C) All of the above are correct <

(D) None of the above is correct

As per IS 800

2007, the

maximum value of ieffective
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.T.o
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43) The height displacement on a
\_  wvertical photograph

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

s ®
b 8]

(C) decreases as the
height decreases

(D) All of the above

increases as the ground
elevation decreases

flying

O

{ 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
tements is correct?

(Al/ Height displacement of A
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.

TS

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

46. Accidental €errors

s

47.

(48.)

49.

do not follow,

any definité
mathematicq] |

aw

(B) can be removyeq by applying
corrections tq the observed
values

-AC) are generally large
(D) are also  known as

cumulating errorg

Living vegetation appears
on false-color IR images.
(A) white (B) black
(C) blue JD) red

The minimum number of control
points required for geo-
referencing the image with error
estimation is
(A) 2
€ 4

(B) 3 -
(D) S

A coplanar system of forces P
and 2P (in newton) as shown
below is in equilibrium

2PN

P (do
- 12’ (eftward) P (upwarq)
:g)) Forces canP? € computeq
il e
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50. B
d::izd °n IS code recommen-
wid ns, the effective flange

B by =1y /124 by, +3D;

\(')) br =(lo /6)+ b, +6D;
(©) by =(ly /6)+b, +3D;

(D) bs =(lp /12)+ b, +6D;

The bond failure in RCC

&

(A) failure of adhesion between
concrete and reinforcement

bar

(B) longitudinal

)

structure between concrete and

splitting  of

concrete around reinforce- |
ment bar

(C) crushing  of concrete,
between ribs of deformed
bar

(D) All of the above *

19/L/39-2022/7-A °

52. For the development of full

G145
et A
s‘?g"g{?]

—

/

Strength stirrups, the

development length shall be
bent satisfying the following
Criteria

1. The ends of the stirrups
shall be bent through an
angle of at least 90 degree
around a bar of at least
its own diameter and
continued beyond the end
of the curve for a length of
at least 8 times the
diameter of the bar.

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
diameter.

The ends of the bar shall be
bent through an angle of
180 degree around a bar of
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
the codes given below,

(A) Only 1 and 2 are correct
(B) Only 2 and 3 are correct
\9) All of the above are correct

(D) None of the above is Correct

[PTg



53. A continuous ope

“Way slab, as

shown in the figure below, is

subjected to g live
2 - load Of,
4MN/m and Surface finigh of

[KN/m?*. Grade of Concrete is
M20 and steel of grade is Fed15.

The diameter provigeq for the

bar is 10 mm anpg mg = 125,
ss of the

If the effective thickne
slab is 140, the overa]] depth is

Kk——— 10000 — 3|,

— 4000 —><— 4000

54.

19/L/39-2022/7-A

(A)
(B)
(C)
(D)

140 mm
160 mm

None of the above

A beam is of squaﬁ,sﬁ;c_t.iQmOf
side b. If the permissible
bending stress is f, the ratio of
moment of resistance .Of a beam
of square cross-section When

placed with its two  Sides
horizontal to the moment of
resistance with 1tS dlagona{
horizontal, is '
(A) V2

(B) f/b

(C) b/f

® 1142

—>l¢— 4000 —><—4000—. .

220 mm ==

55.

56.

- /T ,ﬁle - (:r
\gafwcv\ il
- \ ) / | b)

A. rectangular chanpe and a
triangular channe] have
same depth__of“ﬂgw, same top
width  and  same »average
velofity. If Froude number for
triangular channel is 2, then
Froude number for rca:a;xgular
channel is

(&) V2 (B) 1/42

C) 1

( } (D) 1/43

The wunit hydrograph theory

constitutes which one of the
following basic assumptions?

(A) Linear response and time

variance

(B) Non-linear response and
time variance

(C) Non-linear response and

non-linear time variance
(D). Time invariance and linear
response

The porosity of a certain sample
of sand was 50%. The specific
gravity of the particles is 2-70.
Estimate the critical hydraulic

gradient.
(A) 057 —1B) 085

Which of the following is the

correct hng_

equation?

(B) R=le1’+Cm+CL_Cd

Q) R=CmiRm—Cd+CL
+Cd+CLXX

_ Cm
) R=FT -3



59.

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 :
=

A) 9. o4 -2

() 2.57 ‘\_ﬂ y

B) 262 ]

©) 267

D) 272

61.
The Coefficient of permeability of

of density =

11

@\“

vl(r)liz sa‘{d is 0012 cm/sec at 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.

%

¢

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

(D) 0022 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??

8 0-08 m
: Y,

(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 gy for soil Ore water
exploration,  whjle Gr I presspre, wh.en no drainage is
- 1 OuP—" g permitted, is expy
provides a list of Parameters for B4 essed 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- Ao, and Ac 3 are major and
meters : minor principal stress
increments)
Au=B[Ac, + A(AG, -
Group_I Group—ﬂ \M [ 3 ( 01 A0‘3)]
(B) Au=A[Ac; +B(Ac, - Ao 3)]
P. Pressuremeter 1. Menard’s (C) Au=Ac3+A(Ac) -Acy)
Test (PMT) modulus (Ey) (D) Au=Ac;+B(Ac, - Acy)

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 '
Peizt::ﬁon resistance (f)) clay layer is underlain by hard
Test (SPT) ’ rock, then the time tak«?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.
(W P Q R S _ 66. The action of . negative skin
1 3 2 4 7 friction on the pile is to
(A) increase the ultimate load
B P Q R 2 on the pile
: 2 > .,(B) reduce the allowable load
©P Q R S g on the pile _
) 2 3 4 1 (C) maintain the working load
on the pile
M P Q R g’ (D) reduce the settlement of the
4 1 2 pile
19/L/39-2022/7-A 12

\



T ee——

12 00 L@

67. A Squay )
c ¢ footing ; 69.
Dael;:e 2 net lzgdls ;eqUier v . transition curves up to 9°
“Tine Ot 1200 kN.
‘foonng if th ‘R€ size of the (A)  the radius decreases as the
1S 2m iy etd;epth of foundation length increases
1S40 Olerable settlement
N Valye 1 E;;:ti istsandy with B) the radius decreases as the
very dee : I table js at le
P. N ngth decreases
\¢
p© :
(A) - 1-3 \L\q (C{) the rate of change of radius
m>x13m is constant
B) ~15 \'”o (D) None of the above
2mx152m ne of the abov

Py
=

(C) ~2'5 m X 2-5 m
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 o
section concrete pile, 15 m long, 2. Chlorides

is driven in a deep deposit of

uniform clay. The laboratory 3. Nitrates of calelum -

unconfined compression tests 4 Nitrates of magnesium 7
on undisturbed samples ' sresium
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 (a) 1,2and 5 are correct
Al
ﬁ 878 kN _(Bf 1,2, 3 and 4 are correcy
(©) 487 kN }K\ (C) All of the above are correc
. \ri(%-ﬁ (D) None of the above ig Correcy
D) 687 kN
13 [P

Y1/39-90,0 17-A
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method of design, the CBR tests
should be performed op

(A) remoulded soils jn the
laboratory

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

(D) None of the above

72. The average normal flow of {'
traffic on cross-roads A and B
durin design period are
250 pcu and 400 pcu per hour,
the saturations flow values on
these roads are estimated as
1000 pcu and 1250 pcu per

/\

;/.
/

</

Y,
. Softeni ;
71. As per IRC/37-1970 for the CBR }3/ éning point te

St
determined by tis usually

(A) Pensky-Marten
s
test Closed-cup

L/gf/ All of the above

(D) None of the above

For finding the optimum
bitumen content of a mix,
following data were observed :

] The optimum  bitumen

content corresponding to
maximum values of stability
is 54 pggggt/. -

hour respectively. The all-red e The optimum b.itumen
time required for pedestrian content corresponding to

crossing is 2 sec. The calculated
green period for roads A
and B are 22'5 sec and 29 sec
respectively. The amber time
provided is 2 sec each for

clearance. The total cycle time
(in sec) is '

(A) 655

(B) 635

© 675 % )

(D) 555

19/L/39-2022/7-A Sz
\ﬁyx
A

:

unit weight iﬁs_élo/percent.

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



(A
) bathrial infection
(B) ;
) Viral infection
C
( ) Protozoal infection

(D
) An of the above S

76. Servi i
I'Vice connection consists of

@) ferrule,
800seneck

stopcock and

(B) ferrule, check valve and
gooseneck

(C) stopcock, meter and sluice
valve

(D) sluice valve, check valve
and meter

77. The formation for BOB-
assimilation in a stream should

include
(A) BOD rate constant

(B) sedimentation of organic

matter
(C) BOD rate constant ang
v sedimentation ©of orgat!
matter
al delay

(D) pathogenic pacteri
coefficient

| 15
111392090/ 7-A

78.
The maximum deflection of

SImply supported beam occurs

(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

y removing odours

(D) removing corrosiveness

[P.T.0
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