:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

GATE CE 2019 Set 1: Questions & Solutions
General Aptitude
1. They have come a long way in trust among the users.
AL created
B. creatng
C. creation
D. create
Answer :B
Solution :

They have come a long way in "creating™ trust among the users.

2.The CEOQ's decsion to quat was as shockimg to the Board as st was fo .

A myself
B. me
C.1

D. my

Answer :B
Solution :

“me™

3.The lecture was attended by quite students, so the hall was not
very

AL few, quite
B. a few, quite

C. few, quiet
D. a few, quiet

Answer (I
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Solution :

a few, quiet

AE=10;J=20; 0=30; and T = 40, what willbe P+ E+ 5§ + T?

AE2

B. 164

C. 120

0. 51
Answer :C
Solution :
P=16=2=32
E=5=2=10
E=19x2=3§
T=20=2=4i)
P+E +5S+T=428

5.0n a horizontal ground, the base of straight ladder 15 6m away from the base of a vertical
pole. The ladder makes an angle of 45710 the horizontal. If the ladder is resting at a point
located at one-fifth of the height of the-pole from the bottom, the height of the pole is

meter.

Answer

Solution :

3
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am

6P, Q. R, 5an
wife of P. R

following staterpents is necessarily FALSE?

A. 5 is the sistep-in-law of
B. S 1s the aunt pf T

T are the children of the siblings P and S respectively. Which

www.FirstRanker.com

fS. Q1s the
one of the

C. 5 is the aunt
D. S is the brother of P

Answer (B

Solution :

Q=—pP—s
||

R T

“T" is child of *S". So option (b) is right.

7.A square has sides Sem smaller than the sides of a second square. The area of the larger
square is four times the area of the smaller square. The side of the larger square is

CITh.

4
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AL 1510
B. 18.50
C. 10,00
D. .50

Answer (O

Solution :

A I:l.ai N B

Given,

(Arealp = 4 = {Area)s

= x° = 4x — 5F

= %" = 4[x* + 25 — 10x]
= x* = 4x” + 100 — 40x

= Ixd — 40x + |00 =0

= 3x¥ _ 30x — 10x + 100 = 0

= 3x(x — 10)— 10({x - 10)= 0

8.In a sports academy of 300 people, 1035 play only cricket, 70 play only hockey, 50 play only
football, 25 play both cricket and hockey, 15 play both hockey and football and 30 play both
cricket and football. The rest of them play all three sports. What is percentage of people who
play at least two sports?

AL 23.30
B. 50.00
C. 28.00
D. 25.00

| [Wgl
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Answer ([

Solution :

Total = 3K

C =105

H = T0

F =50

C+H=25

H+F=15

C+F=30

C+H+F=300-(293)=5
% of people playing at least 25 sports

+15+430+5
== = = " «100
300 y

75
=2 L 100=-25%
300

9. The increasing interest in tribal characters might be a mere coincidence, but the timing is of
interest. None of this, though, is to say that the tribal hero has arrived in Hindi cinema, or that

the new crop of characters represents the acceptance of the tribal character in the industry.
The films and characters are too few to be described as a pattern.

Who does the word “amved” mean in the paragraph above?
A reached a terminus

B. came to a conclusion
C. attmned a status

4]
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D. went to a place

Answer (O

Solution :

The word *arnved’ mean in the above para 15 to “Antmned a status™

10.The new cotton technology, Bollgard-11, with herbicide tolerant trants has developed into a
thriving business in India. However, the commercial use of this technology is not legal in
India. Notwithstanding that, reports indicate that the herbacide tolerant Bt cotton had been
purchased by farmers at an average of Rs 200 more than the control price of ordinary cotton,
and planted in 15% of the cotton growing area in the 2017 Khanf season.

Which one of the following statements can be inferred from the given passage?

C. Farmers wanff to access the new technology by paying hugh price
D. Farmers warli to access the new technology even if it is not legal

Answer ([

Solution :

Farmers want 1o access the new technology even if it is not legal

Civil Engineering

11.In a soil specimen, the total stress, effective stress, hydraulic gradient and entical
hydraulic gradient are o, a’, i.and i., respectively. For initiation of quicksand condition,
which one of the following statement is TRUE?

Aa=0andi#i
B.a=0andi=i

C.o*#0and1#w
D.a’=0andi=i

Answer D
Solution :
7
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During quick sand condition, the effective stress is reduced to zero [ie, a* = 0]

12. Assuming that there is no possibility of shear buckling in the web, the maximum reduction
permitted by 1S 800-2007 in the (low-shear) design bending strength of a semi-compact steel
section due to high shear 15

AL 25%

B. 50%

C. governed by the area of the flange
D. zero

Answer :D

Solution :

Maximum reduction permitted by IS 800-2007 15 zero.

13.The coeffici¢nt of average rolling friction of a road is f; and its grade is +Gpa. If the grade
of this road 1s dpubled, what will be the percentage change in the braking distgnece (for the
design vehicle tp come to stop) measured along the honzontal (assume all othgr parameters
are kept unchaneed)?

0.02G

100
A F+0.016

&
g £ +0.026 -

0010

e 100
c. [ +0.026

. i
b Fro0i6 0
Answer (O
Solution :

l-ll

L
Case I: Braking dhstance B[ +0.515)

IJH

Case II: Braking distance X +8.825

2]
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Percentage change

v v
. D[ +00E] ZE+0.66)
w

201, +ﬂ.ﬂﬂi

0.016

=M+o00m) "

14.A circular duct carrying water gradually contracts from a diameter of 30cm to 15cm. The
figure (not drawn to scale) shows the arrangement of differential manometer attached to the
duct.

i mercury

spectively.
sz (flow, the flow

Cu:ms:derlhe teler d . g " ;
rate (in m’/s, round uffm 3 dﬂ:uml p]m.ﬁ:l thmubh th.a- du::t 15

Answer

Solution :

=

n-nﬁ%ﬂ-q

h= 1008 cm = 1008 m

Flow rate

u-:ﬁ@a,ﬁ

Al =4A: g9 8 1m/sec’

g
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A = ;uu.u'
0.01767 m*

Q= i, TR O BT 1,008

BAZ-A

'ﬁ!m
E-ﬂ%ﬂﬁﬂ.?ﬂ
Q = 0.081 m* faec

15.A concentrated load of 500 kN is applied on an elastic half space. The ratio of the increase
in vertical normal siress at depths of 2m and 4m along the point of the loading, as per
Boussinesq's theory, would be

Answer

Solution :

- ﬁ[ 1 r
ll-r L]lJ
Boussinesq's theory £

16.A retaining wall of height H with smooth vertical backface supports a backfill inclined at
an angle p with the honzontal. The backfill consists of cohesionless soil having angle of
internal friction §. If the active lateral thrust acting on the wall is P, which one of the
following statements is TRUE?

AL P, acts at a height H/3 from the base of the wall and at an angle B with the horizontal
B. P, acts at a height H/2 from the base of the wall and at an angle é with the horizontal

10
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C. P, acts at a height H/2 from the base of the wall and at an angle B with the horizontal
D. P, acts at a height H/3 from the base of the wall and at an angle ¢ with the horizontal

Answer :A

Solution :

o
./ﬁ/

H3

active thurst act at a height H/3 from the base of the wall and at an angle equal to backfill
inclination.

17.1n a rectangylar channel, the ratio of the velocity head to the flow depth fod eritical flow
condition, 15

= P
L KT 5 [ Y X A [

on

Answer tA
Solution :

Velocity head for a critical flow
L
- i
T
1

-
So, ratio of velocity head to critical flow depth 2
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18. The probability that the annual maximum flood discharge will exceed 25000 m*/s, at least

once in next 5 years is found to be 0.The return period of this flood event (in years, round off
to 1 decimal place) 1s

Answer
Solution :

Probability exceed maximum discharge at least once in next 5 years 15 mven by
1(1-pf

= 025=1-(1-P)"[n=5 year|
= P = 0.559

1
= T = 0.559

=T = 17.9 year

19.The interior pngles of four triangles are given below:

Triangle | Interior Angies
p 85°, 50°, 45°
Q 100°, 55°, 25°
R 1009, 45°, 35°
S 1300, 30°, 20

Which of the tnangles are ill<conditioned and should be avoided in Trnangulation surveys?

A.BothPand R
B. Both Q and S
C. Both P and S
D. Both Q and R

Answer B

Solution :
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A tmangle 15 smd to be 1ll condition when angle 15 less than 307 and more than 1207,
S0, tnangle 5 15 11l condinoned.

For well conditioned of triangulation two angle should not be almost equal.

50, only tnangle () or inangle R 15 1ll-condimoned

S0, ill-condition S and QQ or 5 and K. option § and () 15 given. So option (b) correct.

20.A catchment may be 1deahised as a rectangle. There are three rain gauges located inside
the catchment at arbatrary locatons. The average precipitation over the catchment 15
estimated by two methods: (i) Anthmetic mean (Pa) and (i1) Thiessen polygon (Pr). Which of
the following statements is correct?

A. Py s always smaller than Py
B. There is no definite relationship between Pa and Py
C. Pa1s always equal to Py

D. Py 15 always greater than Py

Answer B

Solution :

There is no definite relationship between arithmetig mean and Thiessen polygon method.

Only it can be says that in Thiessen polygon method average value is more uniformly
distnbuted as compared to anthmetic mean!

21.An isolated concrete pavement slab of length L is resting on a frictionless base. The
temperature of the top and beftom fibre of the slab are T, and T, respecitvely. Given: the

coefficient of thermal expansion = a and the elastic modulus = E. Assuming T, > Tp and the
unit weight of concrete as zero, the maximum thermal stress is calculated as

AL Pefo
g, Ea(T-T.)
. LII{T. - Tl}
E“':Tt o Th}
. Z
13
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Answer *A
Solution :

Here thermal stress 15 zero.

22 For a given loading on a rectangular plain concrete beam with an overall depth of 500
mm, the compressive strain and tensile strain developed at the extreme fibers are of the same
magnitude of 2.5 = 10°. The curvature in the beam cross-section (in

m™, round off to 3 decimal places), is

Answer
Solution :
& &
50
12 =]
S00mem ; A
v 1 K —
Strain disgram.
Given, " =& 2.5%10"

v = 250 mm = 0.25m

As per flexure formula:

M_e _E

| v R

= LA .
Exy R Curvatureofbeam cross-section
1 & [(25=10%)

. [i] ¥ [—w ]’“

23 For a small value of h, the Taylor series expansion of f{x + h) 1s

14
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f[H]-H‘[H]i"f'{!]-Hf"l_!]+...n-
f[:t}ﬂ'l' [H]i i' {#J-r—f"[:t]qr..,n
o f{»)~hf" lﬂliﬁf.{l]-ﬁf"l!]i e

b, f[:['_i-rli'i_u]argf'[xh ;f"‘{:]-r..p

Answer :B
Solution :

For the small value of h, the Taylor's series expansion of

F(x+h)= o fix) 'if'iﬂ ()

+§f (%) #uum

www.FirstRanker.com

Fix +h) = F{x) + {:]J” (x)

+§f () +.n.m

50 option (b) 15'earreet

24.1f the path of an wrigation canal is below the level of a natural stream, the type of cross

dranage structure provided 1s
A Aqueduct

B. Super passage

C. Sluce pate

D. Level crossing

Answer :B

Solution :

If the path of an irrigation canal 15 below the bed level of a natural stream, the type of cross-

dramnage work provided 15 super passage.

Lif

ker.com www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

Carad

Dirzan isben owe Fa cirnd n 6 g
Eximiciaitge bree PRGSO Ciioaayg |
HFL ol i
]

b [

FE
or Cared PG
— [+ Caatual bt

Topscal CAE-sacion
oF B NPT LN

» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com

www.FirstRanker.com

25.In the reinforced beam section shown in the figure (not drawn to scale), the nominal cover
provided at the bottom of the beam as per IS 456-2000, is

£= 1

_-'H"'

—. Dasggedl, 12
wiregp | St

All dimensions are in mim

A 36 mm
B. 50 mm
C. 30 mm
. 42 mm

Answer (O

Solution :

16
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& - e
; -
,‘ - ¥
i i B
L | - .-.' L —
'1‘.. p O ol Ly ]
- e — "=
. 18
Mominal cover = ED-T-H mm
= 30 mim

www.FirstRanker.com

26.Consider a two-dimensional flow through i1sotropic soil along X-direction and z-direction.
If h is the hydraulic head, the Laplace™s equation of continuity is expressed as

o
=

#h

*

= P
LT
EE

1%
|5

M
5]

SE -
C1E

=

Answer :B
Solution :

g-l-g-ﬂ

For homogeneous isotropic soils, the laplace’s equation of continuity is expressed as:

L

27.A soil has specific gravity of its solids equal to 2. The mass density of water is 1000 kg/m’.

5

Considering zero air voids and 10% moisture content of the soil sample, the dry density (in

kg/m®, round off to 1 decimal place) would be

L4
=

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

» FirstRanker.com

A Firstranker's choice

Answer :
Solution :

G; = 2.65

e = 1000 Inzg-'mJ
=0

w= 10% = 0.10

_[(1-0)x2.55x1000]
+ F

2094.862 ke/m’

www.FirstRanker.com

28.Which one of the following is correct?

www.FirstRanker.com

2 Iy
; E.I']d:.-

]

Answer tA

Solution :

ta( 5z (3%em)

4 cos 4
T
tan 0
m x! [ﬁh""]
R

S0, option (a) 18 cormect.

X

(=)

18
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29 A plane truss is shown in the figure (not drawn to scale).

0N 2 ey
HEN 20 kM m
Jr im
m
E r [im

Which one of the options contains ONLY zero force members in the truss?

ALFL HL, PR, RS
B. FL FG, RS, PR
C. FG. FL, HL, RS
D. FG, FH, HL, RS

Answer :B

Solution :

Only 4 member(having zero force member GF, Fl and SR, PR

30.A simple mass-spring oscillatory system consists of a mass m, suspended from a spring of
stiffness k. Considering z as the displacement of the system at any time 1, the equation of
motion for the free vibration of the system is M2 +k2= 0. The natural frequency of the system
15

2

=12 llr':-ﬁg]ﬁ;l

=

Answer :A
Solution :

For simple harmomic motion

19
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mi+kz=0
!+1:-n
m
w0
Standard equation 15 &
= 'HJ'I'L
m

= w-\[ﬂE‘

31.A completely mixed dilute suspension of sand particles having diameters 0.25, (.35, 0.40,
0.45 and 0.50mm are filled in a transparent glass column of diameter 10 cm and height 2.50
m. The suspension 15 allowed to settle without any disturbance. It 18 observed that all particles
of diameter 0.35 mm settle to the bottom of the column in 30 s. For the same period of 30s,
the percentage removal (round off to integer value) of particles of diameters (.45 and 0.50
mm from the suspension is .

Answer
Solution :

As we know thdt setiling velocity for diserete particles is given by stokes law ps-

v - (G-1) rd
184

= 'ul',l_u{!

For 30 second duration if 0.35 mm parisele size setiles completely then % removal of particle
size (.45 mm and 0.50 mm will be 100% respectively for each. As setthing velocity of
particle size 0.45 mm and 0.530 mm will be greater than settling velocity of size 0.35

'U!,w-:f'rl.

I'rll'l'ﬂ{

32.The maximum number of vehicles observed in any five minute penod duning the peak
hour, If the total flow in the peak hour is 1000 vehicles, the five minute peak hour factor
{round off to 2 decimal places) is .

Answer :
Solution :
20
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Five minute peak hour factor

N Average flow during 1 hour
12 =peak flow dunng 5 minute
va® 1000

12=VE " 12x160 0%

33. Which one of the following is secondary pollutant?
A. Carbon Monoxide

B. Hydrocarbon

C. Volatile Orgamic Carbon (VOC)

D. Ozone

Answer (I

Solution :

Ozone 15 a secopdary pollutant

34 An element {5 subjected to biaxial normal tensile strains of 0.0030 and 0.0020. The normal
strain in the pl —rrraet H+5
AL 0.0050
B. Zero
C. 0.0025
D. 0.0010
Answer :C
Solution :

B tE
{-L_ e I
- O O - 0.0025

21
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35.Consider the pin-jointed plane truss shown in the figure (not drawn to scale). Let Ry, Ry,
and RR. denote the vertical reactions (upward positive) applied by the supports at P, (), and R,
respectively, on the truss. The correct combination of (Rp, Ro, Rg) is represented by

1 ' 1
Fi 1

e
A (20,0, 10) kN
B. (10, 30, — 10) kN
C. (30, -30, 30) kN
D. (0, 60, — 30) kN

Answer (O

Solution :

30 &N

(i)

Fa = Fs .. {iii)
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Fax3+30x3 _Fix1=0
Fax3—Fax1+90=0
2Fs = — 90

Fa=_45

= F3 = 45

Fo

t;

B . *
Q+R=0._.(iv)
Fix2+Rx3=0
_45%2+Rx3=0

R=30]=

36.For the follovswt 5

P — The lateral stress in the soil while being testedin an oedometer 15 always at-rest.

Q) — For a perfectly rigid strip footing at deeper depths in a sand deposit, the vertical normal
contact stress at the footing edge is greater than that at its centre.

R — The comections for overburden pressure and dilatancy are not applied to measured SPTN
values in case of clay deposits.

The correct combination of the statements 18

A P-TRUE: Q-TRUE: R - FALSE
B. P - TRUE; ) - TRUE; R - TRUE
C.P-FALSE: Q- FALSE: R - TRUE
D. P-FALSE; Q - FALSE; R - FALSE

Answer (B
Solution :
23
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P - TRUE; Q- TRUE; R - TRUE

37.Tie bars of 12 mm diameter are to be provided in a concrete pavement slab. The working
tensile stress of the tie bars 15 230 MPa, the average bond strength between a tie bar and
concrete 15 2 MPa, and the joint gap between the slab is 10mm. Ignoring the loss of bond and
the tolerance factor, the design length of the tie bars (in mm, round off to the nearest integer)
15

Answer :

Solution :

Gaven:

d=12 mm

Ga = 230 MPa = 230 N/mm®

Sp= 2 MPa = 2 Nimm®

t= 10y mm

=t+ da,
Length of tie b 2x5,
= 10+ 690
= T00 mm

38.Average free flow speed and the jam density observed on a road stretch are 60 km'h and
120 vehicles/km, respectively. For a linear speed-density relationship, the maximum flow on
the road stretch (in vehiclestijis

Answer :
Solution :
V= 60km'h
ky= 120 Veh'km
24
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39.The network of a small construction project awarded to a contractor is shown in the
following figure. The normal duration, crash duration, normal cost, and crash cost of all the
activities are shown in the table. The indirect cost incurred by the contractor 15 INR 5000 per

day.
—E
L]
Mormal | Crash Mormal | Crash
Activity | Duration | Duration | Cost Cost
(days) |(days) |(NR) |[(INR)
P & 4 15000 | 25000
2 5 2 G000 12000
] 5 3 8000 o500
5 & 3 7000 10000
T 3 2 G000 000
L 2 1 4004 &000
W 4 FJ 20000 | ZB000

If the project is targeted for completion 1n-16 days, the total cost (in INR) to be incurred by
the contractor would be

Answer

Solution :

oy
ﬁg:pf N,

Path PRTV 15 enitical path and corres-ponding normal duration 1s 18 days.

|7
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Activity | tn | te | Ca Ce -5
P 6| 4|15000) 25000 | 5000
Q 5(2|6000 (12000 |2000
R 2 [ 38000 [9500 |750

S 6|3 (7000 |100000)|1000
T 3|2 (6000 (9000 |3000
U 2|1(4000 |[6000 |2000
vV 122800 | 2800 (4000
For 18 davs:

Dhrect cost = GH000

Indirect cost = 15 »* 5000 = 90000

www.FirstRanker.com

Total progect cogt = 1356000

Ist stage crashipg :

Crash activity H by 1 day.

MNew project duration = 17 days.

T.P.C= 156000+ 1 = 750 — 1 = 5000 = 151750

2nd stage crashing :

Crash actvity Q & R simultaneously by 1 day. New project duration = 16 days.

TP.C= 151750+ 1 = (750 + 20000) — 5000} = 149500

40.A sample of air analyzed at 0°C and 1 atm pressure is reported to contain 0.02 ppm (parts
per million) of NO». Assume the gram molecular mass of NO: as 46 and its volume at 0°C

26
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and 1 atm pressure as 22.4 hitres per mole. The equivalent NO: concentration (in microgram
per cubic meter, round off to 2 decimal places) would be

Answer

Solution :

0.02 ppm of NO2 means lof air

0.02 . iaNO,

C
0.02

46 g
B
. 002 48x10°
224 T 10%
0.02x48 10° = 10" ug
224 10°:
= 004107 g/«

=407 wafm?

41. Traffic on a haghway is moving at a rate 360 vehicles per hour at a location). If the number
of vehicles arriying on this highway follows Poisson distnibution, the probabiljity (round off o
2 decimal places) that the headway between successive vehicles hes between 6 and 10
seconds 15

Answer
Solution :

A= 360 vel'hr

3800 s 0.1 veh/sac

P(5 -+ 10) = (1k }iu’;ﬂ _{“nl::l &

_lxg™ (0.1x10) w g™
| i

-ﬂpm
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. R X 2 - VRN .
42 Consider the ordinary differential equation e’ dx Given the values of w(1)

0 and yw(2) = 2, the value of ¥(3) (round off to 1 decimal place), is
Answer :
Solution :

x'g-hg-rh 0

w(1) =0 & y(2) =2

Assime ¥ = e

DID - 1)y — 2Dy + 2y =10

[D*—3D +2] =10
Auxallary equation 15
m’—3m+2=0
(m—1){m—-2)=0
eem=]1&m=2

= solution of equation
y = cie' + cze”™

= Puthing et as x

T
=y =X + X

8

| L
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= y(l)y=0

= ¢+ =0 i)
& y(2)=2

= Joy+4ea=2
=cp+2ca=1 ...in)
(1) — (1)

= ca= ]

¢ =-1

= y=_x+x?

Then y(3) = -3 + 3" = 6

43.A 3 m = 3 m|square precast reinforced concrete segments to be mnstalled by pushing them
through an exisfing railway embankment for making an underpass as shown iI'lhe figure. A

reaction arranggment using precast PCC blocks placed on the ground is to be made for the
Jacks.

p "II ﬁﬂqz;:.l = TTIIT

‘ Radwmiy l_‘mﬁ H 1 !7‘.1

prmbarhrrsnl I:'. lach = - |

| X | %

T

Nl 15 Seile Sl Groured

At each stage, the jacks are requiréd to apply a force of 1875 kN to push the segment. The
jacks will react against the rigad steel plate placed against the reaction arrangement. The
footprint area of reaction arrangement on natural ground are: ¢ = 17 kPa; ¢ = 25 and y = 18
kN/m’®. Assuming that the-reaction arrangement has rough interface and has the same
properties that of soil, the factor of safety (round off to 1 decimal place) against shear failure
15 .

Answer
Solution :

FOS against shear failure

29
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_ Strength _(c+eotany)A
Applied lcad P

AN o s 75 m

N
S TEm

= 24x7.5 kN/m*
!:+#h1 J-!.l.
= FI5 B

{1?4- 24%7.5x an25) » 37.5

1875

44 A parabolic yertical curve is being designed to join a road of grade + 5% wlith a road of
grade —3%. The| length of the vertical curve 15 400 m measured along the horigontal. The

vertical point off curvature (VPC) is located on the road of grade
+5%. The difTi e in heieht between VPC and vertical point of intersection | VPI) (in m,
round off to the nearest integer) is

Answer

Solution :

ViRl

Height difference between

VPL & VPC = 3% of 200 m = 10 m

30
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45.1f the section shey, 1 in the figure tums from fully-elastic to fully-plastic, the depth of

neutral axis (N.AL),  decreases by

&

Fugene nit i scabe
Al ddrrintsir M & H

All dimensions are in mm

Al

13.75 mim

B. 10.75 min
C. 15.25 mm
D. 12.25 mm

Answer ‘A

Solution :

Ba

For fully elastic case,

e 6= Eug+ﬂh .5!-![5-} ?]
L 60=5+60%5
- 730+ 10500 _ 0 o
2mpl= >

For fully plastic case,

31
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v = Equal area axis = 5

MN.A reduces by = 18.75 -5 = 13.75 mm

46.A portal frame shown in figure (not drawn to scale) has a hinge support at joint P and a
roller support at joint R. A point load of 50 kN is acting at joint R in the horizontal direction.

The flexural rigidity. EL of each member is 10* kNm®. Under the applied load, the horizontal
displacement (in mm, round off to 1 decimal place) of joint R would be

[ S m a

dir B

El|10m

g

Answer

Solution :

P ‘E‘ 18

El 1om

B — 50 KN

4 =

For reaction
IM=0
Wx5+50=10=0

500
W-T-IMHI

‘-IH-I'I'IrdI

When unit load at R is acting in the direction of S0kN load, then reaction at
R = 2 (downward)
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Number | limit M m El
PQ 0-5m -100x+500 | -2x+10 | 10®
QR 0-10 m | 50x X 108

'_r[-m+5:}[-ﬁ+lﬂjd:
[P

_I:{mx' -11:|-|1|t1|:|rE-I lm*mi
+t'%—ﬂﬂ|¢

_Emw-tué:nmsnm*‘_f_sgf_ﬁ

i xt x
-E[ﬂlﬂni-qu-ﬁmxI-r

www.FirstRanker.com

é:!’rﬂ[% )
1 [200 2000
'H[T' -Trﬁd-mnE]-r

1.5;,: éumm 25 mm

Altemantively:
&0 kN ‘_F' 5m [#]
. El
M0 kN
El |10 m
L) p—
k)
l:m:- kN
S0 bm

3

| (5]
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_ 500= 5 kNm - m

2500

o = a0

by =10 50(107
e

4 o 1022500 su[m]'
W‘ ETI0

-ﬁ--ﬁl 10*m = 25 mm

47.A box meas 3 aggregaie of
mass 187.5 kg. [The water absorption and specific gravity of the aggregate are 0.5% and 2.5,
respectively. TII: maximum quantity of water (in kg, round off to 2 decimal places) required
to fill the box cpmpletely is

Answer

Solution :

Volume of the box = 0.5 = 0.5 < 0.5
0.125 m’

Mass of aggregate = 187.5 kg

Gagg = 2.5

187.5

=0.075m’
Volume of aggregate " 25x1000

Volume of empty space = 0.125 — 0.075
0.05 m’*
Water absorption = (0.5%

Volume of water absorbed

34
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0.5 187.5
-mum =9.375= 107

Total volume of water that can be filled
Q375 = 10+ 0.05
0.0509 m*

Mass of water = 50.94 kg

48.A wastewater is to be disinfected with 33mg/L of chlorine to obiain 99% kill of
microorganisms. The number of micro-organisms remaining alive (N;) at time t, is modelled
by Ny = Noe ', where N0 is number of microorganisms at t = 0, and k is the rate of kill. The
wastewater flow rate is 36m°/h, and k = 0.23 min-If the depth and width of the chlorination
tank are 1.5 m and 1.0m, respectively, the length of the tank (in m, round off to 2 decimal
places) 1s

Answer

Solution :

For 99% kill of mircoorganision

—. 231 = —4.605
t= 20022 mn

Volume of tank req. = Q.t

m \
=36 e 20.02 min
36 = 20.02
=™
=12.012 m*
15
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W
length = oot widh
-%‘%-E.ﬂ-ﬂﬂm

49.The cross-section of a buili-up wooden beam as shown in the figure (not drawn to scale) is
subjected to a vertical shear force of 8kN. The beam is symmeitrical about the neutral axis
(N.A.) shown, and the moment of inertia about N.A. is 1.5 * 10* mm®*. Considering that the
nails at the location P are spaced longitudinally (along the length of the beam) at 60 mm, each
of the nails at P will be subjected to the shear force of

50 300 s0

ol T ]

i it R 400
|
L=
All dimensions jare in mim
A
a0 N
B. 120N
C.240 N
D, 480 ™
Answer (O
Solution :
N_____| A
150mm = 1}[
]
A
16
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U

1.5=10° mm"
=240 M

So shear force in nail

22 w60 = 1320 N

www.FirstRanker.com

50.A staff is placed on a benchmark (BM) of reduced level (RL) 100.000 m and a theodolite
is placed at a horizontal distance of 50m from the BM to measure the vertical angles. The
measured vertical angles from the honzontal at the staff readings of 0.400m and 2.400 m are
found to be the same. Taking the height of the instrument as 1.400 m, the RL (in m) of the

theodolite station 15

Answer
Solution :
.{- & 4
i M : : B
1.4m [
= D4m
3 !
e P = 0hm
@ d= M—E -L#
2x=2 8
x= 1.4m

H.OI= 100+ 1.4

101.4m

RL of theodelite station

101.4 — theodolite hight

114-14
100m
37
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51.A (.80 m deep bed of sand filter (length 4m and width 3m) is made of uniform particles
{diameter = (.40 mm, specific gravity = 2.65, shape factor = 0.85) with bed porosity of O.the
bed has to be backwashed at a flow rate of 3.60 m*/min. During backwashing, if the terminal
seftling velocity of sand particles is 0.05 m/s, the expanded bed depth (in m, round off to 2
decimal places) 1s

Answer

Solution :

i

3.6
= 3w Gl

5 1[)" | e}
005

= (La02:

W, = = 5= 107" m/sac

|

then Lex (1 —ns) = L{1 —n)

= Lex (1 — 0L60E5) = 0.8 = (1 — 0.4)

L. = 1.2075 m|

52.A reinforced concrete circular pile of 12m length and 0.6 m diameter is embedded in stff
clay which has an undrained unit cohesion of 111D kN/m’. The adhesion factor is 0. The Net
Ultimate Pullout (Uplifi) Load for the pile{in kN, round off to 1 decimal place is) is

Answer

Solution :

Pull out load = %-¢-P
p = pernimeter

[ = length

= (.5 = 110 = 12 = m{0.6)

= 1244.07 kN

38
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53.A survey line was measured to be 285.5m with a tape having a nominal length of 30m. On
checking, the true length of the tape was found to be 0.05 m too short. If the line lay on a
slope of 1 in 10, the reduced length (horizontal length) of the line for plotting of survey work
would be

A 2B5.0m
B. 2B4.5m
C.285.6m
0. 283.6m
Answer ([
Solution :

Measured length = 285.5 m

Nominal length of tape = 30 m

Slope = 1 mn 10
The tape 15 0.05 m too short

Actual length of tape = 30 - 0.05 = 29.95 m

Actual length measured

o Actua of tape
mmﬁmm Measured length

=29, o555
30

=285.024 m

Now slope correction

M

w Slope = 1 1n 10

h=1 «785.024
10
=1 h=28.5024 m

39
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~(28.5024)

=  Shope comedion - e g

=-1.47512 m
= Length to be plotted
Actual length measured + cormrection
285.024 + (-1.42512)
283.599 m

Hence, option (d) 18 correct.

54.The ngid-joined plane frame QRS shown in the figure 1s subjected to a load P at the jomnt
R. Let the axial deformation in the frame be neglected. If the support 5 undergoes a

"-1
Ao
settlement of =) the vertical reaction at the support S will become zero when B 15 equal
T
P
o -
4 El 1
—Et
8
7 -
p— .
A 30
B. 7.5
C.0.1
D. 48.0
Answer :B
Solution :
40
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I El
¥, ]

i El

Using slope deflection method,

- Fa-T]
B 3

M. - (24

If reaction at S is equal to zero

www.FirstRanker.com

M.
P
(g i N

Tp dL—h-H
M

I\_Jal-hl,_ +Pi=0
SElg 12614 _ o
"E_"--El,ﬂ_-gq-m-n

oHa_pN,p, 0

From equilibrium of joint

M, +M_ =0
8615  GEIs _
G
EEE,_E[EE“P!‘}
¢ Bl F @@
6Elg, 36t

T-H_ﬂ “-ﬁi

41
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= From (1) & (u)

55.Which one of the following is NOT a correct statement?

A The function xvx, (x > 0), has the global minima at x = e

B. The function xvx, {x = 0), has the global maxima at x = ¢

C. The function x* has neither global mimima nor global maxima
D. The function [x| has the global minima at x = 0

www.FirstRanker.com

Answer ‘A

Solution :

}I. .'l'.ll

Iny= ;h o
va i (5) ()
& e x¥x L (1-In x)

ay
=
For : 5““?;

=K =g

Thus point x = e is the critical point for
v ..'.ll .

Now at x = e, dy/dx changes its sign from (+ve) to (-ve). Thus point (x = e) is point of global

faxiima.

v x* has neither global mimima nor global maxima, it only have saddle point at x = 0

v | X |; attains its minimum value at x = 0; so x = 0 is the global minima for y = f{x)

42
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56.A rectangular open channel has a width of 5m and a bed slope of 0.001. For a uniform
flow of depth 2m, the velocity is 2m/s. The Manning’s roughness coefficient for the channel
15

AL 0.033

B. 0.050

C. 0.002

D. 0.017

Answer :D

Solution :

For a rectangular channel

Width of channel = 5 m

Depth of flow =2 m

Bed slope = 0.001

Velocity V = 2 fsec.

From manning’
Ve ZRVSY

Where J42x2

= 2= '_11 «(1.111)*" « (0.001] "
= = 0,017

57.The hyetograph of a storm event of duration 140 minutes is shown in the figure.

i

| (5]
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= Infiliratsn Capacity] _
2 — Rardal Inensdy |
[ 15 -
£ E
- 10 x
Pl A=]e H
| 1 - - E
: IS
@ 20 40 BO  BD 100 120 140
Tt £ {{ e

The infiltration capacity at the start of this event (t = 0) is 17mm/hour, which linearly
decreases to 10 mm'hour after 40 minutes duration. As the event progresses, the infiltration
rate further drops down linearly to attain a value of 4mm/ hour at t = 100 minutes and
remains constant thereafter till the end of the storm event. The value of the infiltration
index, ¢ (in mm/'hour, round off to 2 decimal places), is

Answer :

Solution :

é Hmmmtmmwg
17 .

E I 15 Rainiall Intensity £

P “n =

-] ~  __ L9 2

¥l Al e =

1 0 I s e :

o T TN T =

d Ll by

39 20 40 &0 BD 100 120 140

Depth of infiltration = Area of hyetograph above Horton’s curve

20 20 20 10+4 &0
'[IEHE*‘"}HE*BJ‘E]— 3 HE
=4 mm
o
Now, assuming s
44
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15

10

B ]
I--1--

L SO N N T S

3

Indliratcn Capadily
[rendhour)

! L} i
¥ 1
MR MNP PR L | O oo
f 20 40 60 &0 10D 120 140
Time, Hmiraies |

{a_.p}-%q:s_”. gqm—.ﬂ- %

(8-#)x23=4

41-4 =12
= #=7.25mm fhr

58.Consider a laminar flow in the x-direction between two infinite parallel plates (Couette
flow). The lower p]:m: 15 stmu:mary and the upp&r p]:m: 15 muvmg with a ve]ucuty of 1 cm/ s in
the x-direction. i - = . sity of the

®

fluid is 0.01 N-¢/mif the shear stress on the lower plate is zero, the pressure gradient, #% ' {in
N/m” per m, rognd off to 1 decimal place) is

Answer

Solution :

Given data ;

Velocity of plate, V = 1 cm/sec

Dstance between the late = 5 mm
Dynamic viscosity of fluid =0.01 N-5/m”

Shear stress at lower plate = 0

® .
Pressure gradient #%

We know that, in case of couette flow, shear stress { T ) 1s given by

5[ 2)E)

i

| "]
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Al lower plate, y = 0: T = 0 |Given)

0.01= 0,01 0.5
“"W‘[E][T‘“
E

= =8 3
e MN/m® per m

59.A granular soil has a saturated unit weight of 20 kN/m® and an effective angle of shearing
resistance of 30°. The unit weight of water is 9.81 kN/m*. A slope is to be made on this soil
deposit in which the seepage occurs parallel to the slope up to the free surface. Under this
seepage condition for a factor of safety of 1.5, the safe slope angle (in degree, round off to 1
decimal place) would be

Answer
Solution :

Ysae = 20K N/m?

& = 30°

[

Yo = 981 KN/m

FOS= 1.5

We know that

T g
i r_nlzni

[i = safe slope angle]

_20-9.81_tan 30

e 20 tani

=1= 11.09533

60.Two water reservoirs are connected by a siphon (running full) of total length 5000 m and
diameter of 0.10 m, as shown below (figure not drawn to scale).

A6
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The nlet leg length of the siphon to its summat is 2000 m. The difference in the water surface
levels of the two reservoirs is Sm. Assume the permissible minimum absolute pressure at the
summit of siphon to be 2.5m of water when running full. Given: friction factor f= 0.02
throughout, atmosphene pressure = 10.3 m of water, and acceleration due to gravity g = 9.81
m/s’. Considering only major loss using Darcy- Weisbach eguation the maximum height of
the summit of siphon from the water level of upper reservoir, h (in m round off to 1 decimal
place) 1s

Answer
Solution :

Gaiven data ¢

d=0.1m

Length of siphon = 5000 m

Length of siphon upto summit = 2000

Friction Factor, {= 0.02

Acceleranion due to gravity, g = 9.81 m/sec’

Applving Energy equation berween pont 1 and 3 to get
?:iziﬂill -!;H E-rz, thy o

- L's
10.3+0+ 2 1ﬂ.3+ﬂ+2,+m

h =
[From Darcy Weisback equation = 12-1d

47
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0L02 = S000=
= T
[« Zy - Z3= 5m)]

= = 2.4597 = 10 m'/sec
Now applving energy equanion between 1 and 2 to get
%+;‘%+Z.-%+E+I.+m
T PRk
10.3+0+Z; r+ﬁ-+l,+111

(2.4597 = 10*)"
P e.mugnu.f

= 10.3-(Z,-Z,) =25+

0.02 = 2000« (2.4597 =107}

12,1017
—1 10.3=h =/ 4.5 m
= h=58m

61.Sedimentation basin in a waier reatment plant is designed Tor a Tlow raie of 0.2 m*/s. The
basin is rectangular with a length of 32m, width of 8m and depth of 4m. Assume that the
settling velocity of these particles is governed by the Stokes’ law. Given: density of the
particles = 2.5 g/em’; density of water = 1 g/cfn3; dynamic viscosity of water = 0.01 g/(cm.s);
gravitational acceleration = 980 cm/s*. If the'incoming water contains particles of diameter 23
pm (spherical and uniform) the removal éfficiency of these particles is

A 100%
B. 65%

C. Th%
0. 51%
Answer :B
Solution :

Given ¢

Flow rate = 0.2 m’/sec

48
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Dimension of tank = 32m < Em * 4 m
Density of particles = 2.5 g/ce

Density of water = | glce

Dynamic viscosity of water = (L.01 g/cm-8
Diameter of particle = 25 pm

We know that

(V,) = 2
Owver flow rate of tank 328
78125 « 10 m/sec

And settling velocity of particle (vs),

.Ihlll-"lr:IE
18 u

www.FirstRanker.com

Now, % removal efficiency

_ 5.1094=10°
7.8125x10"
- 65.4%

= 100

Hence option (b) 18 correct.

62.A square footing of 4iirside is placed at 1 m depth in a sand deposit. The dry unit weight
(y) of sand is 15 kN/m". This footing has an ultimate bearing capacity of 600 kPa. Consider

the depth factors; dy = d, = 1.0 and the bearing capacity factor: N,

1%.This footing is placed

at a depth of 2m in the same soil deposit. For a factor of safety of 3.0 per Terzaghi's theory,

the safe bearing capacity (in kPa) of this footing would be
Answer :
Solution :

Side of square footing = 4 m
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Depth of footing = 1 m

Unit weight of soil = 15 KN/m*
Ultimate beanng capacity = 600 KPa
Depth factors, dy = d, = 1

My= 18.75

www.FirstRanker.com

According to terzaghi, the ultimate bearing capacity of square footing is given as

At depth of footing = 1 m

Qs = 1.3CNc + qNgdy + (MB/N,d,

For sand, C =0, q = ,Dy= 15 = 1 = I5KN m’
600 =0+15=Nyg=1+04x4=15x=1875x1

= Ng= 10

MNow at depth of footing at 2m

g = 1.3 CN¢ + gNg + 0.4B,Nd,

ge= 0+ (2 = 1561+ 03=3 151875~
gu = 750 KPa

© We know that

Qe = qu - v

Qo = 750 - 15 = 2

Jue = 720 KPa

and safe bearing capacity Qeaic

Q= i + 1D,
- % +15=2
= 270 KPa
5(
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63.Consider two funct #¥ : x =¥ In and y = ¢ In ‘¥. Which one of the following is the
e

correct expression for 7

¥in ¢
a nginw-1
In#
g nginw-1
in¥
c nginw-1
¥inw
D. E# Inw-1

Answer (O

Solution :

¥=¥ing = !% -
o |

Yy=dN¥ =4

Putting value off ¢ 1n (1)

b

'=|n[L] “in v-l}lfl{'h'ir]
In ¥ _(ii)

Assuming y constant and differentating ¥ wort. x.

- (Iny—In(in ﬂj].l—x{ﬂ—m%.é.%]

= (iny —n(in ¥}

.1}

(in y-In{inw)) = =

Puttting value of ¥ from (ii) in equation (1ii)

L. 1 ™
o ¥ I e
] %
3)
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i+ 1 E
- ¥ winw o
M X
v
=1 ££-1+ 1 E
¥ ax In ¥ ax
e A 1
i E[F"ﬁ]'l
Iy ¥ _ 1 winw
o X_ 1 xin¥-%
¥ Invy
1L ¥ _ ¥y
o Fhgln¥-¥

64. A 16 mm thick gusset plate 1s connected to the 12 mm thick flange plate of an I-section
using fillet welds on both sides as shown in the figure (not drawn to scale). gusset plate
15 subjected to d point load of 350 kN acting at a distance of 100 mm from the|flange plate.
Size of fillet welld 1s 10 mm.

]
A, 380 AfA
¥ 16 men thick
| ourssal plole
SO i / " 00
\Flﬂ'ﬂid Elei
It
p— [ Langpr | 12 s Hhbck)
At e e
{Faond wies) Sk sl

The maximum resultant stress (in MPa, round off to 1 decimal place) on the fillet weld along
the vertical plane would be

Answer :

Solution :

Given Data :

Thickness of gusset plate () = 16 mm

Point load (P) = 350 KN
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Eccentnicaty (e) = 100 mm

7

. q=
Direct shear stress,

9= 350« 10*
2w 500 = 100= 0.7
q=50 N/ mm’

And bending stress on the extreme edge of weld (f)

f_M_Fe
Z
§ - 32350 107 = 100
0.7 = 10 = 5007
= f = 60 N/mm*

For checking the safety

— ]i 1]
Resultant Stress, = il

www.FirstRanker.com

[

105.36 N/mm

65.A one-dimensional domain is discretized into N sub-domaims of width

Ax with node numbers i =0, 1, 2, 3, ...., N_If the time scale is
discretized in steps of At, the forward-time and centered-space finite
difference approximation at n™ node and nth time step, for the partial

L ‘.ﬁr
differential equation & " s

W= [ - ]
Zat "'[ FIT"

A

| Stal B
E .
. Ar 200 ]

S ft [l -2 ool
D, % (ax) |

B

C

Answer : D

5
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Solution :

Given differential equation

Using forward time finite difference

P _ VB2,

wT ) (i)

Using centred space finite difference

#% F(x+h)-2f(x)+f{x-h)
vt he

www.FirstRanker.com

putting (i) and (ii) in PDE

v - Y
AT e

So, option (d) Is correct.
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