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01. Ans: 2.44
Sol: Vehicle damage factor

_ axle load
standard axle load

Vehicle damage factor o (alxe load)*

4
VDR (10} o m
VDF, (8

Range : 2.4 t0 2.6

02. Ans: (B)

Sol: Marshall flow value is Deformation at failure
point in units of 0.25mm. Marshall stability
is the Maximum load before failure.

03. Ans: 1.22 No range

Sol: d—y:y+x
dx

Xo=0,¥=1

X1=Xo+h=0.1

X2 =Xo+2h=0.2

Y: =Y, +hf(x,.y,)
=1+(0.1) (1)
=11

y2=y1+hf(xe, y1)
=1.1+0.1[0.1+1.1]
=11+0.12
=1.22

04. Ans: (C)
Sol:  fnhxx=5MPa
E =100 MPa
110 mm
| 15 mm
Belt
Pulley
t 15
=—=—=7.5mm
max 2
fmax E
= we have —M& — —
ymax
E
= R=—-x
fmax ymax
100

:?x7.52150 mm

.. Diameter = D =2 R = 2 (150) = 300 mm

05. Ans: (B)
Sol:
oy=0=o0,
_ 4P
] 7 2
l _ 4x60x10°
nx 252
=122.23 MPa
=0
1, =19 _9% _5« -6111 MPa
2 2 2
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06. Ans: 2.12 (Range: 2t0 2.3) 07. Ans: (A)
Sol: f(x,y,2z)=2y+z Sol: Ds =0 [Determinate structure]
No. of possible hines N = 2 [at A & B]

. . . a
Directional derivate = (Vf)p. 13l No. of plastic hinges required to form a
mechanism n = Dg1 =1
Vf= ji.,. k;i: j2+k1=2]+k Assume plastic hinge at ‘A’
z
- = W
- Directional derivate = (2] + IZ).(J +k) | 1.5Me 1
V2 0
)
= 2_+21 = % =212

External work done
‘We’ = Force x Displacement
=W x
=W x L0
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GATE Full Length Mock Test

Internal workdone ‘W;” = Moment x Rotation
=1.5 M, x0
We = Wi
WLO6=15Mp 6

we 15M.

2M,

L
Collapse load will be minimum of two values
i.el5

W =

08. Ans: (D)

09. Ans: (C)
Sol: Double mass curve is used to check the
consistency of the Rainfall data.

10. Ans: (A)
Sol: I, =70—-30=40%
Ip of A-line =0.73 (W - 20) = 36.5%
Since Ip of soil is > Ip of A-line and W is >
50%
.. Soilis CH

11. Ans: (A)
Sol: ic=(G-1)(1-n)=(2.67-1)(1-0.4)=1

F=l
|

.. permissible gradient, i = L % =0.20

12. Ans: (A)
Sol: hy=40cm,
h,=40-5=35cm,

t=9 min
L=6cm,
A =50 cm?,
a=0.5cm’
k = % |0ge h
At h,
-05x6 log, [ﬂ} =8.9 x10™* cm/min
50 x9 35
-4
= 89107 4 48410 cmisec
13. Ans: (A) 14. Ans: (A)
15. Ans: (D)
16. Ans: 1.32 Range: (1.28 to 1.4)

Sol: I-beam —bending about major axis

Rectangular

SF,=15
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. Ratio = 1> =132
1.13

17. Ans:5 No Range
Sol: Let X = Amount the player wins in rupees
The probability distribution for X is given

below.

Number of heads 0 1 2

X X 1 3

PO9 1zt
4 4 4

For the game to be fair we have to find X, so
that E(X) =0

BSEREE

=>X=5
*. Number of rupees, the player has to lose if
no head occur = 5.

18. Ans: (B)
Sol: The shear strain rate is

1ov au) 1
~(0+0)=0
o = 2(6x ay] ,0+0)

19. Ans: (B)

. . H-h
Sol: efficiencyof transmission = T %100

_H-H/3 100 =§><100 —66.67%

20. Ans: 24 No Range
Sol: Given that F(x) = f(g(x))
= F(x) = f(9(x)). g'()
(*- by chain rule)

= F'(5) = f'(g(5)). 9'(5)
= F(5) ='(-2) 6
- F(5)=(4) (6) =24

21. Ans: (C) 22. Ans: (B)

23. Ans: (B)

24. Ans: (B)

Sol: Adhesion of the bitumen to an aggregate in
the presence of water can be known by static
immersion test

25. Ans: 4 No Range
Sol: The constant term in the characteristic
equation of a matrix is equal to the
determinant of a matrix
o det(A)=4
26. Ans: (B)
Sol: line equation of AB is,
Here A=(1,1) B=(3,2)
1 x+1
-1==(x-1 o
y-1=Sx-l)=y==
dx
dy =—
Y 2
3
J.Re z dz = Ix(dx+ idy)
C 1
3 2 3
jx dx+|—j :(1 —j {X—}
1 2 2 1
=4 +2i
27. Ans: (A)

Sol: The length of weaving section
L=4w=4x15=60m
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Highest proportioning ratio will give f=0.168-0.07 = 0.098 < 0.15 . Hence OK
minimum capacity which is the capacity of
the rotary. Case ll:
Using e =0.07 and f=0.15
28OW(1+ ej( = gj | e
Capacity of rotary = W 0.07+0.15=
14w 127R
+ 0 )
1Y, 0.78 022
280 x 15(1+ J(l— j 127xR
_ 15 3 R =357.91m
1. Percentage change in radius
60 = (357.91-300)/300 x 100 = 19.3%
=4309.76 PCU/ hr
30. Ans: 2242.6 (Range: 2240 to 2245)
28. Ans: (B) Sol: As per ICAO recommendations the basic

Sol: Modulus of subgrade reaction is calculated
for the pressure caused because of the load
corresponding to a settlement of 1.25mm =
1430kg

Pressure p = 143(2) =2.023 k92
5 cm
(22028 _ 1618 K9
0.125 cm

Standard plate diameter = 75 cm
Modulus of subgrade reaction corresponding
to standard plate size

_ka, 16.18x30

=6.472kg/cm’
a 75

29. Ans: (C)
Sol:
Case I:
v:  80°

225R  225x 300

=0.094 > 0.07
Hence ‘e’ is restricted to 0.07.
_v: o o80?
T 127R 127 x300

Super elevation e =

e+f =0.168

31.

Sol:

runway length increased at a rate of 7% for
300 m rise in elevation above MSL

For 300 m — 7%

Then520 m — ?

9 220x7 _ 15 139

Corrected length of runway

= 2000 + 2000 x 213
100
=2242.6 m
Ans: (B)
For eigen vector, AX = AX
1 1 3|x, X,
1 5 1(x,|=(-2)x,
3 1 1jx, X,

= X1+ X+ 3X3=-2%X1 — (1)

= X1 +5X + X3 =-2X, — (2)

=3+ X+X3=-2X3 — (3)
D=3 +X3)=—x2 —(4)
(2) = X1 + X3=-7X2 — (B)
B)=3(X1tXx3)=-x2 —(6)
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From (5) & X3 + X3 — 7(3(X1 + X3)) =0
=X1+X3 =0
Suppose X; =k = x3 = -k
S X = —3(Xg + X3)

=0
k
.. Eigen vector | 0
-k
1
Fork =1 = eigen vector=| 0
-1
32. Ans: (D)
Sol:
| | =6m I
_ X
W PRAS
A z /YWY\B ) w2
M; =
w [ we I 12
AT~ AT 4 /4
12 2 R. =~
B
X 2
My=0
wx® w2
R _ _ =
o 2 12
w/ wx® w2
W ) 2 L
2 2 12
2
X — X2 T 0
6

6X*—6/x+ (%=0
X = 4.732 from any support
.. Distance of POC from midspan = 4.732
-3=1.732m

33. Ans: 3365.73 Range : 3364 to 3367
Sol: To find w on the cable
We know that in a two-hinged stiffening
girder the live load is transmitted to the cable
as equivalent u.d.l over the entire span.
Therefore total load one the cable per meter
length.
W Total(D.L+L.L)
Span
_ 20x100+500
~ 100
Step 2: To find H, the horizontal pull

W¢?  25x100x100

= 2.5 kN/m

H= =3125kN
8y, 8x10

Vertical reaction at supports

v, =v, =230 _o50kn

Maximum tension in the table
T, =VH? +V? =+/3125? +1250°
= 3365.73 kN

34. Ans: (B)
Sol:

2El 30
MAB = MFAB +T(29A +OB —Tj

80 kN
A 1m l 3m B
/\
_ 2
M. = 00D 45 knem
2
80 g5 N
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Mg =—45+%{29A —%A} (93 - SAJ 26-.An5- (A;:) 0y 4
El(3 ok 5= 1600 8000
=45 +?(§9A} b = 102.5 mm; Actual base length
oLy B-"H
2 (2 1000
3( El ) :102.5><@:820 m
=-45+—| —— |El 200
411000
3 (5x10%)’ P = Ejf = 820)(300 =102.5 mm
=t = 43,125 = 45 (H-ha) (1600-0)
2E]| 8202200 10 45 mm
Mg, :15+T(295 +0,) (1600 —30)
Parallax difference = P, — P, = 104.45- 102.5
:15+%(— 24 eAj =15kN-m =1.95mm
37. Ans: (A)
35. Ans: (D) o 1 o(y 2 1
Sol: True bearing = Magnetic bearing + Magnetic | S°F oy y Y @(;) X ryix
declination 1+(xj
True bearing of sun at noon is 180° X
Declination = True bearing — Magnetic v +y?
declination ,
= 180° - 178° o__ 1 i(lj - (_—g’j
— o0 E OX 1+(yj OX\X) X"+y (X
.. True bearing of line X
AB = M.B + Declination -y
= 72040 + 2° Xt 4y’
= 74°40
38. Ans: 168
Sol:
S-curve method
4-hr UH DERIVE » 2-hr UH
D=4 T=2
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Time (hr) | 4-hrUH Q, m*/s | Lag4-hr |SaS-curve| Lag2hr |Sa-Sg | Ord.of 2-hr UH
S-curve add Sg - Curve S, -Sg L
= X
(T/D)
0 0 - 0 - 0 0
2 20 - 20 0 20 40
4 80 0 80 20 60 120
6 128 20 148 80 68 136
8 152 80 232 148 84 168
10 135 148 283 232 51 102
12 88 232 320 283 37 74
14 55 283 338 320 18 36
16 22 320 342 338 4 8
18 6 338 344 342 2 4
20 2 342 344 344 0 0
22 0 344 344 344 0
39. Ans: (C)
Sol: 41. Ans: (C)
T =500 kN N = 900 kN = 200kN L 9.
D> T=500kN, > N=900kN, > U =200kN, Sol: ¢y = by = 7 X¢=19 981 g0
L, =27m,C'=20kPa, ¢'=20° sat 19
C'L,+> (N-U) tan¢ =4.8%say 5°
F= ST - 8,=0.13
20 x 27 + (900 — 200) tan 20 Sn= for sudden draw down
= =1.59 F.oXyg X
500
0.13= _ 40 = F.=0.65
40 AnS: (A) Fc X19>< 25
) YwG 9.81x2.65 3
Sol:y, = = =15.76 kN .
0l: Y4 1+e 1+0.65 5.76 kN/m 42. Ans: (B)
w.c at full saturation is w; Sol: q = kH %
o (oSZG 0.65 = 22 x 2.65 d .
' = JK,k, x H—
. @y = 0.245 N
Wit. of water to be added = y4 V [ - ®1] =mx(9.6—0.6)x 5
=15.76 x 1 [0.245 — 0.10] = 2.29 kN (8-1)
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— 3
g =21.89 m’/d/m . 1x(0.3+0.3) 2
Q=qgxL .Sf=15—03
2 3(1+0.3)
=21.89 x 50 =1094.5 m°/day
S¢=35.50 mm
43. Ans: 0.126 t0 0.128 A5 Ans: 525 R . 5110 54
Sol: G = 2.67 ) ns. o2 (Range: 5110 54)
W= 0.2 Sol: Mg =0
H =2cm, AH =0.05 cm V, _1200 =105kN
GoxS=WxG This reaction | hlzdb 2-wheel
€= 02X 267 SoIZar::CstZ?cI:v;eaerleloag R
=0.534 V. 105
AH _ Ae = =, =525kN
H 1+e,
Ae = 0.05 (1 0. 534) 46. Ans: 20
Sol: As per 1S:456-2000 clause 23.2.1
=0.03835
Ae & < Permissible value
C.=—+—5SS effective depth
o} —
log,, - Beam Permissible value
° 1. Cantilever 7
_ 003835 2. Simply supported 20
log, (90) 3. Continuous 26
45
=0.127 47. Ans: (A)
Sol: Pe M
44. Ans: 35.50 (Range 35 to 36) 20 M, b2 b
Sol: We know T K +/
2 650 mm_ [ _____| S 0 AP \ S /S
s_f= B¢ B, +0.3 l N /
S, |B,\B;+03 - Pe M
B¢ = width of foundation, in metres z z
B, = width of plate, in metres + —compression
St = settlement of foundation , , — —Tension
Sp = settlement of plate 704" _ 4006507 _ o 17 4 108 mm?
- Given S, =1.5¢cm =15mm 6
Bi=1m P = 1440 kN
B,=03m e =180 mm
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WL _ 150x10°x 6500 /
M= = X=X Shear velocity, V* = T 81
4 4 p 10°
= 243.75 x 10° Nmm = 9510°2m/s
Total stress at top fibre = E_&JFM Roughness Reynolds number
3 Az 2 V'k  9x107x0.1x107
P _1440x10° _ oy n/mm? v 0.009 x10~*
A 400x650 9x10-°
3 =———=10
z 28.17x10 .
6 Since lies between 3 and 70, the
Mzmzs,es N/mm? v
Z 28.17x10 surface is in transition.
.. Total stress at top = 5.54 — 9.20 + 8.66
= 4.99 N/mm?

~ 5 N/mm? (compressive)

48. Ans: (B)

Sol: Note: Quick to answer the given question.
Input power always greater than output.
Hence option (B) is correct
Power (I/P hydro) = pgQH/Jet

T
:p'g'ZdZ'VJet'H
=p.g.§.d2. 2gH.H

=1000 xle%(O.Z)Z x/2x10 % 400 x 400

=11239.7 kKW
Total power for 2 Jets = 2 x 11239.7
= 22479 kw
_22419 \ e
0.75

= 29,100 MHP

49. Ans: (C)

Sol: Average height of surface protrusions ,

k=0.1x10"m

50. Ans: 1250 Range: (1000 to 1400)
Sol: As it is an open system let’s take control
volume as shown below

1, : 2
Pressure cV
distribution ! :
- | |, Block
ANANNNNSNNNNRENNY \‘(I\\\\\\\\\\\\\‘}\\ AN1153 38NN RNNNNN
l | | 2
Velocity at (1) — (1)
discharge 30
(vy) = =208
Area 3x3
Similarly
30
V) =——
V), 3x1.5
y | -
4 _:> CV :
i  —Fy
> X
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GATE Full Length Mock Test

Fy, = Force on block
Force on C.V, using momentum equation

2 2
[p.Q.Vo—p.Q. V1] = %xb—nysz—Fb

xg}_

30 30
X X

[104 x3 , 10°xL5°

2 2
=Fy,=

10° x 30 x ~10%x30x
3x1.5 3

= [135000 — 33750] — 100000
= 135000 — 33750 — 10000
Fp = 1250 N

51. Ans: (B)

_Q

Rate of flow

T 1x10°

4 10% x 24 x60x 0.5

d=1.33m

VVolume of ion exchanger,

T4 H = - Qx-T.H

4 Capacity of ion exchanger

(- MLD x mg/l = kg/day)

3 1x10° x130
80x10°

Sol: Surface Area =

T 2
—(1.33)° xH
4( )

H=1.169m
~1.17m

52.
Sol:

Ans: (D)
The average Noise sound pressure level

— 1
L, =20log,, NZ(lO)LN’ 20
[ 2 « =
- 20Iog10§{102° +10% +1020}

=43.48
~ 43.5dB

53. Ans: (A)
Sol:
BOD at any time “t” at temp T°C

(yf)C = Lo[l—e‘KTt])

Here, K = Ky = 0.23/day (given)

Using t = 5 days

(y#"®) = BOD of 5 days = 800 mg/l

800 = Lo[1 — e %7

L, =1170.68 mg/l

Remaining BOD L= L, e
=L,.e™
=1170.68 x e ¥ %
=3.726 mg/I

] L
% BOD remained = L—‘

0

3726
1170.68
=0.3182%
=~ 0.32%
54. Ans: 6045 Range: 6040 to 6050
Sol:

A/,(SO,),18H,0+3Ca(HCO,), — 2A/(OH),
+3CasSo, +18H,0+6CO, T

3 x 100 parts of alkalinity (as CaCO3) is
required by 666 parts of alum
3x100
X
666

=15 mg/l of alum = 15

=6.757 mg/l
Alkalinity in raw water = 1 mg/I
Required = 6.757 — 1 = 5.757 mg/l as CaCOg3

[CaO+CO, — CaCO,]
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56 parts of CaO produces 100 parts of
CaCOg3

_ 5.757 x56

Pure CaO required = =3.224
100

mg/l
Quick lime required = % =4.03 mg/l

50x10°

10°

- Monthly = 4.03 x 30 = 6045 kg

55. Ans: (C)

Sol: Lumpsum
periodical
output for payment because in lumpsum
contract the amount to be paid by the owner
to the contractor is fixed.

contract does not
measurement  of

requires
contractor’s

56. Ans: (A)

Sol: The right choice is ‘on’. ‘Tell on’ means ‘to
affect’. ‘Tell against’ means ‘to go against’.
‘Tell of” means ‘to tell about something’

57. Ans: (C)
Sol: 'is' tired verb must agree with the first subject
when 'as well as' is used.

58. Ans: (A)

59. Ans: (D)
Sol: L :EB
2
Area=L x B =1000
sz—;‘zlooo

L2=2500 <L =50m

60. Ans: (B)
Sol: Supplement of 80° = 180° — 80° = 100°.

61. Ans: (D)
Sol: Let the height of tower be 'PQ’, 'QR' be the
length of shadow to tower in APQR.

tanezﬂ— h

QR 4h

. 0=tan 1(£j
4

P

Q 4h R

62. Ans: (A)
Sol: If two chords of a circle, intersect inside a
circle (outside a circle) at any point. Then,

9cm

PA x PB =PC x PD
=6x15=5x(x+5)
=X+5=18=x=13cm

63. Ans: (A)

Sol: Total time between 10 pm to 6 am = 8 hours
% time spent in Light sleep or in Extreme
sleep = 30 + 25 = 55%
= Time spent in Light sleep or in Extreme

sleep = E><8
100
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N 2:4.4hours Total cost = 14,85,000 + 6,89,000 +
5 17,11,000 + 11,76,000 + 24,25,000 = Rs.
74,86,000
64. Ans: (B) Total cost in lakhs = Rs. 74.86 lakhs
Sol: Total cost of mobiles = 99 x 15000 = Rs.
14,85,000 65. Ans: (A)
Total cost of cameras = 53 x 13000 = Rs. | Sol: An assumption is an unstated premise. So,
6,89,000 we are looking for something that is implied
Total cost of TVs = 29 x 59000 = Rs. in the argument, and if wrong, will
17,11,000 undermine the argument. All that the speaker
Total cost of Refrigerator = 21 x 56000 = Rs. implies is that Josh is efficient because he
11,76,000 has twenty years of practice, and so answer
Total cost of AC = 97 x 25000 = Rs. (A) Is correct.
24,25,000
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