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SECTION - A GENERAL APTITUDE
1. Kind: :: often : Seldom :
(A) Cruel (B) Kindness MCQ
(C) Variety (D) Type

Correct Option: A

3.

Answer: 6 1 Mark
The line ran the page, right through the centre, and divided the page into two
(A) between (B) about

Correct Option: D

1 Mark

In how many ways can cells in a 3 x 3 grid be shaded such that each row and each

column have exactly one shaded cell? NAT

(C) of (D) across MCQ

1 Mark
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SECTION - B

1. If48" = 256 then the value of x is

Answer: 0.67

TECHNICAL

NAT

2. The number of Linearly independent Eigen values of [—1

Answer: 3

1 Mark

the following vectors also belong to Null space ?
(A)[0-21-1]T B)[r1-11J"
©[2012]T D)[3112]T

Correct Option: B

3. 2vectors[2103]T&[1012]Tbelong to Null space of a 4 x 4 matrix of rank 2. Which of

MCQ

2 Mark
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4.  For the differential equation
d*y d*y dy
$—5.5w+9.5a—5y— 0
We have the solution C1e25% 4+ Cze™* + CzePxoc, f =2 MCQ
(A)-2,-3 (B)2,3
@12 (D) -1,-2

Correct Option: C 1 Mark

5.  Cholesky Decomposition A [_85 ;5] l22 of matrix [L] = 1.968 az; =?
22

(A) 11 (B) 7 MEQ

©)5 (D)9

Correct Option: B 2 Mark

6.  Muller - Breslau principle is used in analysis of structure for

(A) Drawing an ILD for any force response in the structure

(B) Writing the virtual work expression to get the equilibrium equation

(C) Superposing the load effects to get the total force response in the structure

(D) Relating the deflection between two points in a member with the curvature diagram in

between 1\ (0]

Correct Option: A
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7.  MZ20 concrete as IS 456 : 2000 refers to the concrete with a design mix.
(A) An average cylinder strength of 20 MPa
(B) A 5% cylinder strength of 20 MPa MCQ

(C) A 5% cube strength of 20 MPa
(D) An average strength of 20 MPa cube

Correct Option: C 1 Mark

8.  Acircular pile of diameter 0.6m and length 8 m was constructed in a cohesive soil stratum

having the following properties Y, = 19 kN/m3, ¢ = 0° and C = 25 kPa. The allowable
load the pile can carry with FOS = 3 is in KN (a = 1.0 NC =9.0). NAT

Answer: 146.87 2 Mark
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Correct Option: D

In the given figure point O indicates the stress point of soil element

at initial non-hydrostratic stress condition. For the stress path (OP) which of the

following coding condition is correct?

v

v
(A) oy is decreasing and 6t is increasing
(B) oy is increasing and 6t is decreasing
(C) ovis constant and 6t is increasing

(D) ov is increasing and 6t is constant

MCQ

2 Mark
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10. Asper IRC guidelines (IRC 86:2018). Extra widening depends on which of the following

Correct Option: A, D

11.

Correct Option: A

12.

Correct Option: A

parameters?
(A) No, of lens (B) longitudinal gradient
(C)SE (D) Horizontal Curve Radius

1 Mark

Marshall. With increase in Bitumen content, which are true?
(A) The air voids increases initially and then decreases

(B) The VFB increases monotonically MCQ
(C) The stability decreases initially and then decreases

(D) The flow increases monotonically

1 Mark

There are 4 Red, 5 Green & 6 Blue balls inside a Box. If N numbers of balls are picked
Simultaneously what is smallest N treat guarantees there will at least 2 balls of same color?
(A) 4 (B)5

(©) 15 (D) 2

MCQ

2 Mark
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13. 3 husband-wife pairs are to be seated at a circular table How many seating arrangements
are possible so that every husband sits next to his wife.
(A) 720 (B) 120
(C) 16 (D) 4

MCQ

Correct Option: C 1 Mark

14. All 4 members (AB, BC, CD, AD) have same L of El. All joints A, B, C and D are rigid. Midpoint
of AB, BC, CD and AD are denoted by E, F, G, H. Frame is in unstable equation. Under the
shown force of magnitude P acting at E + G. True?
(A)SF@HandF=0 (B) v @H&F=0
(C)BE/F/G/H=0 (D) Su@H+F=0

Correct Option: A,C, D 2 Mark

15. Which of the following is/are not active disinfectants in water treatment plant?

(A) Cl (B) 05X
(C) ocr- (D) OH~

Correct Option: C, D 1 Mark
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16. The theoretical aerobic oxidation of bio mass (CsH702N) is given below.

CsHs02N + 502 » 5C0O2 + NHs + 2H20. The biochemical oxidation of biomass

total organic carbon (TOC) is biomass is

1 g/mol, 16g/mol and for N = 14g/mol respectively.

Answer: 1.822

first order reaction with a rate constant is 0.23 day at 20°C (base e) neglecting the
second stage oxygen demand from its biochemical oxidation the ratio is BOD5 at 20°C to

. Atomic weight of CHO as 12g/mo],

is assume as

2 Mark

I :
o>
-

17. In the context of water and waste water treatment the correct statements are
(A) Ammonia decreases chlorine demand
(B) Phosphorous stimulates algal and aquatic growth.
(C) Caand Mg increases hardness and TDS

(D) Particular matter may shield micro-organisms during disinfection.

Correct Option: B, C, D

1 Mark
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(A) P -1V, Q-1, R-11, S-III
(C) P-I1I, Q-1, R-11, S-1V

Correct Option: A

(B) P-1V, Q-1, R-III, S-II
(D) P-11, Q-1, R-1V, S-111

CE-2
18. Match the following:
Air pollutant Health Effect
(P) aromatic hydrocarbon  (I) Reduce the capacity of blood to carry oxygen
(Q) Carbon monoxide (I1) Bronchitis of partonomy
(R) Sulphur oxide (III) Damage of chromosomes
S) Ozone [V) Carcinogenic effect
S) (V) g MCQ

1 Mark

Path RC | CA

AB

BP

Direction | 120 | 0

90

240

(A)L=0.0,D=5.0
(C)L=25,D=5.0

Correct Option: A

(B)L=0.0,D = 0.0
(D)L=5.0,D=25

19. Adelivery agent is at alocation R. To deliver the order, she is instructed to travel to location
P along the straight line paths of RC, CA, AB & BP of 5 km each the direction of
each path is given in the table below as WCB. Assume latitude L & departure D of R is
(0,0) km. Whatis L & D of P in km?

MCQ

1 Mark
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Answer: 0.84375

1 Mark

21. Match the following
I
P. Horton’s equation
Q. Musking um euquation

R. Pen man equation

(A) p-iv, g-v, r -iii
(C) p-iv, g-iii, r -ii

Correct Option: A

II

. precipitation

ii. flood frequency

iii. evaporation

iv. Infiltration

v. Channel Routing
(B) p-iii, g-v, r -ii
(D) p-i, g-ii, r -iii

MCQ

1 Mark

ACADEMY
CE-2

20. Elevation temp [°C]

5m 14.2

325m 16.9 NAT

CO
Lapse rate =
100M
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22. SSDisequal to
(A) Breaking Distance
(B) Breaking Distance + Distance travelled during reaction time MCQ

Correct Option: B 1 Mark

23.

Correct Option: B 1 Mark

(C) Breaking Distance + Perception Run time

(D) Distance travelled during Reaction time

Q
HFL
stream
FSL Canal
MCQ
(A) Level crossing (B) siphon aqueduct
(C) Aqueduct (D) Super passage
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ab? A ab Az
(AL =22 (B) L=
A3

©%= (D) =5

Correct Option: *

A3
T2

24. The critical flow condition in a channel is given by a = kinetic energy correction factor

MCQ

25. Acircle radius 30 km, 5 rain gauges
Gauge Gi |Gz |[Gs |Gs |Gs
Rain fall (mm) | 910 | 930 | 925 | 985 | 905

year?

Answer: 913.5

Using Thiessen polygon method, what is the average rainfall over the catchment in that

NAT
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