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SECTION - A (PHYSICS)
[Section - A is Compulsory for all al the candidates]

Question numbers 81-110 carry 1 mark each:

19

Why the tyres are circular in shape?

[A] They require less material AB] Rolling friction is smaller than the
sliding friction
[C] Itis easy to enflate the circular tyres [D] None of these

2. If range is doubled of the maximum height of a projectile, then angle is
[A] tan'4 [B] tan™ 1/4
[C] tan'1 [D] tan™ 2

3. When a p-n junction diode is reverse-biased, the flow of current across the junction is
mainly due to
[A] Diffusion of charges [B] Drift of charges
[C] Both drift and diffusion of charges [D] Depends wupon the nature of

materials

4. An x-ray photon has a wavelength of 0.02 A. It's momentum is
[A] 3.3x10% k4g m/s [B] 6.626 x 107" kg m/s
[C] 6.626 x 10™ kg m/s [D] 1.65x 10 kg m/s

5. An A.C. supply may be used directly for all these except for one. Identify the one, for
which it cannot be used
[A] Heating IB] Lighting
[C] Transforming voltage [D] Electroplating

6. A straight wire of diameter 0.5 mm carrying a current of 1 A is replaced by another wire of
I mm diameter carrying the same current. The strength of the magnetic field far away is
[A}/Twice the earlier value [B] One half the earlier value
[C] One quarter of the earlier value [D] Same as the earlier value

(Space for rough works)
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wer +6 D is placed in contact with a concave lens of power -4
of this combination?

A A convex lens of po
d focal length

will be the nature an
[B] Convex, 50 cm

[A] Concave, 25 cm [D] Concave, 100 cm

[C] Convex, 20 cm
s engine works

e works between 200°C and 0°C and another Carnot’

8. A Camot’s engil : S :
between 0°C and 200°C. The ratio of their efficiencies will be
[A] 5.77 . B]. 0.57%
[C] 577 ' [D] 0.0577
ted in series. If K and K, are the

entical dimensions are connec
the effective conductivity of the

9. Two metal wires of id '
res respectively,

conductivities of the metal Wi
combination is

(Al K.+ K, Bl K +K,
2K, K, Kk
[IC] 2KK, D] . KK;
K, +K,

K +K,
rial have lengths L, 2L and radii 2r, r, equal weights are applied on

10. Two wires of same mate
ion production in two wires is

them. The ratio of alongat

[B]. 1/8

[A] 172
[D] /4

[C] 1/6

The time taken by the spherical object to reach the terminal velocity in a viscous liquid is

11.
(if the symbols have their usual meaning)

AL, & (B] 7R
P : .
p
¥ R a3
a2 D] pR?
n S
el .

12. A rod of refractive ind AL |
ex 1.42 is immersed in a liquid of refractive index 1.42. The rod will

[A] Appear slightly raised 4 Bt .
[C] Become invisible Mdﬁéﬂﬁq“’d E[B)]]J Tﬁppwfsi:lghﬂg benr
: one of the above

= B e
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13.

16.

17.

18.

19.

20.

—___—-——_____-'______
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A uniform wire of length 5 m is carrying steady current. The electric field inside it is 0.2
V/m. The potential difference across the ends of the wire is

[A]7 1 Volt [B] 0.1 Volt
[C] 0.5 Volt [D] 5 Volt

A ball is thrown vertically downwards from a height of 20 m with an initial velocity u. It
collides with the ground, looses 50% of its energy in collision and rebounds to the same
height. The initial velocity u is (Take g = 10 m/s?)

[A] 20 m/s [B] 28 m/s
[C] 10m/s [D] 14 m/s
The radius of earth is 6400 km. Its capacitance will be

[A] 7.1x10F WB] 6.4x10*F
[C] 6.4x10°F [D] Zero

A rectangular film of liquid is extended from (4 cm x 2 ¢cm) to (5 cm x 4 cm). If the work
done is 3 x 10 ~* J, the value of the surface tension of the liquid is

[A] 8.0N/m [B] 0.250 N/m

[C] 0.125 N/m [D] 0.2 N/m

A coil having number of turns N and area A rotated in a uniform magnetic field B with an
angular velocity w. The maximum emg induced in it is given by

[A] B w/NA [B] NA w/B

[C] NAB/w [D] NAB w

A source of sound frequency 600 Hz is placed inside water. The speed of sound in water is
1500 m/s and in air is 300 m/s. The frequency of sound detected in air is

[A] 200 Hz IB] 3000 Hz

[C] 600 Hz "[D] 750 Hz
Ferromagnetic substances own their properties to

[A] Vacant inner shells [B] Filled inner subshells
[C] Partially filled inner subshells [D] None of the above

If Iy is the intensity of principal maximum in the single slit diffraction pattern then what
will be its intensity when the slit width is doubled?

[A] 21, [B] 41,

€] 1 [D] 1,/2
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SECTION-B (CHEMISTRY)

[Section B is Compulsory for all al the candidates]

Question numbers 26-50 carry 1 mark each:

26.

“ N

28.

2.

30.

31.

32,

Allelectrons in a d-subshell must have the quantum number
(A] n=2 (B] m=2
[C] s=+172 [D] 1=2

Sodium atom crystallizes in body centered cubic (bce lattice) will cell edge (a) = 4.29A°.
The radius of sodium atom is

[A] 18.6A° [B] 1.86 A°
[C] 1.86pm [D] 1860pm
The molarity of pure water is

[A] "I8 iB] 5.56
[C] 556 [D] 100

If 18 g of glucose are present in 1000 g of solvent, then the concentration of solution is -

[A] 0.1 molar [B] 0.1 molal
[C] 10 molal * [D] 1.0 molar
Besides CO,, other green-house gas is

[A] N \ﬂa] N;O

[C] Ar [D] O,

According to law of mass action, the rate of reaction is directly proportional to

[g] volume of the container [B] equilibrium constant
[C] nature of reactants _ [D], molar concentration of reactants

At a certain temperature isti 2 i
, pure distilled water has H30" concentration equal to 1 x 107
M. The value of K, at the temperature will be -y

A 100
S 1o
. [D] 1.0x10°

SO e s mnwsemle aian D\ -
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Question numbers 51-80 carry 1 mark each:

S1.

54«

55.

56.
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dinate of in-centre
If the vertices of a triangle are (2,4), (6,4) and (2,0), then the coor
i b
IS
B] (—5—%) |
A] (5.49)° [ 5
[C] (6+2v2, 2V2) D] (6-2v2, . 2V2)
— ollinear is
The value of k for which the points (L, 4), (k,—2) and ( 3,16) are €

[A] 1 [B] 2
JIC] 3 [D] 4
ﬂ -
The harmonic mean of R and 1tar 1S
Ay = B] o
v1-—a?b? 1—a*b
[C] a [D] 1

1 — a?b?

The number of lines drawn through six points lying on a circle is

[A] 12 , [B] 15
[C] 24 D] 30
If cos™ (%) —sin™? (%) = cos™*(x), then x is equal to
[A] O [B] 1
[C] -1 [D] none of these
The solution of the differential equation y dx + (x + x*y)dy = 0, is
. R [B] logy = Cx

xy
(€] 1 oS D] 1

——+logy =C [D]
ay 1AL i

The points (0, 8/3), (1,3) and (82,30) are the vertices of

[A] an obtuse angled triangle . (8] Aiaci ot
ight angled triang angled triang]
[C] anright angled triangle — [D] none of these il
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67.

68.

69.

70.

71.

72.

73.

74.

: to 35
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_ e e vector fieldis
If the curl of a vector field is zero, then th (B] irrotatlﬂﬂal

[A] rotational . (D] cannot decide
[C] both rotational and irrotahonal :

The value of JTS ¥ .# dS, where Sisa close SUTE&;; ISGV
Al ©
H v [D] 3V
= ’ +5=01is
Distance between two planes wx+y+227 g, 4x+2y T 4z
[A] 7/2 (B] 9/2
[C] S/2 [D] 3/2

= acosXx -—--;-cos 3x occurs when X = /6 then the value

If the maximum value of ¥

of a is

[A] -2 [B] 2

[C]1 2/ V3 [D] -2/ V3

The two curves ¥~ = 4x and x2+y?—6x+1=0atthe point (1,2)

[A] intersect or orthogonality [B] intersect at an angle /3
[C] touch each other [D] None of these

The area of the region bounded by the curves ¥ = |x — 2|, x=1, x = 3 and the x-axis

1S
[A] 1sq uni? [B] 2 squnits
[C] 3 squnits [D] 4 squnits

The value of _[_3£|1 — x| dx is

[A] 14/3 [B] 1/3

(C]  28/3 /Dl 7/3

If z= f(¥/x), then the valueofx%-l— yg'- is

(A] 0 4 B] 1

c] -l [D] none of these

The function f(x) — ;' "'i has a local minin"lum'at

Al -2
H 0 il (B] 2
e P )
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7.

76.

77.

78.

79.

80.
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If A* — A + 1 =0, then the inverse of 4is

[A] A+1 [B] A

I e [D] A1

The diagonal elements of skew symmetric matrix are always

[A] non-zero [B] Zero

[C] of unit modulus [D] none of these

The coefficient of the middle term in the binomial expansion in powers of x of
(1+ax)*and of (1 — @x)® isthe same then @ equals

[A] 3/5 IB] =5/3
[C] —-3/10 [D] 10/3
X245 -2  2-3 =1 __y=1 xS
If the value of & so that = and o oo e may be
perpendicular is given by
[A] -7/10 [B] —10/7
iIC] -10 [D] 10/7

If A be square matrix of type 4 by 4 and its determinant is 2. Then the determinant of
adj A is

[A] 8 . [B] 4
[C] 16 [D] 2
The system of linear equations: x+v+z=6, x 42y +3z =10,

x + 2y + A z = p has no solution, then the value of 2 and u are

[A] A=3, u# 10 [B] 2=3, u=10
iC] A+#3 for any value of p [D] u=3, for any value of A

Mathematics Paper Ends

CANDIDATE HAS TO ATTEMPT QUESTION NUMBERS 81-130
OF SECTION-D FROM APPROPRIATE ENGINEERING BRANCH

AS SHOWN IN THE ADMIT CARD OF NEE-2018
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it i IS (AgrchE (Code-30) in NEE - 2018]

[Candidate who has opted for

Question numbers 81-110 carry 1 mark each:
e lying above the other,

81. The magnitude of the force of friction between two bodies, Of
{Af:liepends upon the roughness of the (B] | sy
upper body ower ‘ "
[C] both the bodies [D] the body having more roug ness
82. Which of the followin i t for the 1C engine?
/ing statement 1s correc : ) &
[A] Fuel for the SI engine is cheaper than [B] Torque 'charactenspcs ofth tﬁl
the CI engine : engine is more uniform than the
i Cl engine

[C] Expansion ratio of the SI engine is [D] Reliability of the SI engine is
higher than the CI engine much lower than that of the CI

engine
83.  Which of the following is hand operated sowing equipment?
[A] Broadcaster [B] Dibbler
[C] Planter [D] Seed drill
84. When the flow in an open channel is gradually varied, the flow is said to be

[B] Steady non-uniform flow

[A] Steady uniform flow
[D] Unsteady non-uniform flow

[C] Unsteady uniform flow

A bar of length L meters extends by | mm under a tensile force of P. The strain produced

85.
in the bar is
[A] VL [B] 0.11VL
[C] 0.01 VL (D] 0.001 VL
86. Normal speed of power-take-off (pto) shaft is
[A] 440 rpm [B] 540 rpm
[C] 640 rpm [D] 650 rpm

87. Mowers are used to cut

[A] grasses
[C] wheat

[B] mustard
[D] peas
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98.

99.

100.

101.

103.

104.

105.

106.

107.
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. d in terms of its )
is expresse (B] depth of cu;n suld board

Size of mould hdard plough
[D] number of

[A] width of cut
[C] length of share
nt mesh gear box

Tractors are generally fitted with consta
g y [B] sh gear boX

[A] sliding mesh gear box (D] Synchrome
[C] BothA&B

Most popular equipment for rice milling 18 B8] T
[A] dehusker lisher
[C]  Thuller P B
. troke is called
The centre of the knife section must stop in the centre of guard oﬂteaCh i
[A] Alignment L M =
D] Transmission

[C] Registration

Seasoning of timber is done by keeping it in

[A] water (B] oil :

[C] soil [D] wood palnt
gas

[B] Nitrogen

[D] Ethylene

Ripening of some of the fruits gets enhanced by
[A] Oxygen

[C] Carbon dioxide

In a gas solid mixture, average particle size of the solid particle is 250um. The
equipment used to separate the solid particle from the gas is

[A] Tubular Centrifuge [B] Cyclone Separator

[C] Disk Bowl Centrifuge [D] Gravity Setting separator

For uniform value of temperature in the air conditioning room, essential control is of
[A] temperature gradient [B] air velocity

[C] humidity [D] vapour

The Reynolds number is the ratio of

[A] dynamic force to weight [B] inertial forceto s i
[C] inertial force to surface tension [D] inertial force to \fl:;iic:st?(;?: -
Centrifugal discharge is used in e

[A] Belt Conveyor i R [B] Chain conveyor

[C] Screw Conveyor [D] Bucket elevator
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108.

109.

110.

Thermodynamic is the study of
[A] energy. equilibrium and entropy
[C] energy, equilibrium and process

[B] energy, equilibrium and enthalpy
[D] process, enthalpy and entropy

The size of clay particle is
[B] less than 0.02 mm

[A] less than 0.002 mm
[C] lessthan 0.2 mm [D] less than 2 mm

The maximum bending moment occurs in a beam where
[A] shear force is maximum [B] shear force is minimum

[C] shear force is zero [D] none of the above

Question numbers 111-130 carry 2 marks each:

111.

112.

113.

114,

The length of a line was found to be 500 m while measured with 20 m chain. It was
found that the chain was 0.02 m too long. What is the actual length of line?

[A] 499m [B] 499.5m
[C] 500.5m [D] 501 m

Diameter and stroke length of the piston of a 4 stroke 4-cylinder diesel engine are 10 cm
and 12 cm, respectively. The speed of the crank shaft is 2000 rpm. What will be the
brake power of the engine, if the brake mean effective pressure is 7x 10° N/m*? (Assume

friction power 25 kW)

[A] 11.00 kW [B] 18.98 kW
[C] 43.98 kW [D] 68.98 kW

A cantilever beam of span 3 m carries a point load 100 N at the free end. The maximum
B.M in the beam will be

[A] 100 N-m [B] 150 N-m
[C] 300 N-m [D] 600 N-m

A fo.ur sEroke diesel engine delivers 35 kW with a mechanical efficiency of 80%. Power
lost in friction in the engine is

[A] 8.75kW [B] 35kW
[C] 43.75kwW [D] 78.75 kW
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122. A rectangular canal has a bottom width of 5.0 m. The canal is carrying a discharge of 20

m?/s. The critical depth, in m, is

[A] 1.09 [B] 1.18
[C] 2.12 [D] 2.62

123, Which of the following are the advantages of hammer mill?

a. Product may be relatively uniform

b. Freedom from significant damage due to fore
c. Freedom from damage when operating empty
d. Hammer wear does not materially reduce its efficiency

ign object

[A] a,bandc [B] a,bandd
[C] a,candd [D] b,candd

124.  Which of the following are physical properties of agricultural material?

a. angle of repose

b. specific gravity

c. moisture content

d. coefficient of friction
[A] a,bandc
[C] acandd

One tonne of carrot is dried from 24% moisture (wb) to 12% moisture (wb). How much

[B] a,bandd
[D] b,candd

125.
water is removed in drying?
[A] 120 kg [B] 136 kg
[C] 240kg [D] 864 kg

126. A material consisting of 20 mm particle is crushed to an average size of 5 mm and
requires 18 kJ/l::g energy.for this size reduction. If other conditions are similar, how
much energy will be required (kJ/kg) to crush the materials from 25 mm to 3 mm using

Rittinger’s law

(Al 582 . [B] 1643
[C] 35.16 [D] 61.53
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initi f0.3 m and
without friction from an lnluz?:‘su:;eeoprocess. g
3 \ith constant pressure during
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Stationary mass of gas is compressed

127.

0.105 MPa to a final state of 0.15 ™

work done on the system will be

: 00 kJ
[C] 47.25kJ [D] 63 ;
: i f 7.0 cm diameter. The

128. A ball mill of 1.5 m diameter is Chargf_:d wnh.balls each having 0

theoretical operating speed of rotation in rpm 1S

[A] 15 [B] 2{:‘!

[C] 25 [D] 35
129. A soil sample has a porosity of 40%. The specific gravity of solid is 2.7. What will be

unit weight of soil, if it is 50% saturated?

[A] 0.124 kKN/m’ [B] 17.85 kN/m’
[C] 19.81 kN/m’ [D] 66.7 kKN/m’
130. Water is flowing in a fire hose with a velocity of 1.0 m/s and a pressure of 200 kPa. At
the nozzle the pressure decreases to atmospheric pressure (101.3 kPa). What will be
velocity of the water exiting the nozzle, if there is no change in the height?

[A] 1.4m/s [B] 3.5m/s
[C] 7m/s (D] 14 m/s

Agricultural Engineering Paper Ends
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88.

89.

90.

ol.

92.

93.

94.

Page 22 of 64
the surveying

b ide riv
; e built across 8 W
To determine the length of a bridge pmposcd to b

method of choice would be [B] Chain surveying

ulation

[A] Tacheometry Dl Triang g
[C]/Hydrographic surveying (D] 7
Void ratio of a soil mass can
. zero
[A] Never greater than unity [BT gﬂ e values petween zero and
[C] Take any value greater than zero [D] Can
' one
Thershear strength of a soil :onal to the
P roportion
[A] is directly proportional to the angle of [B] is 1nver§el}’ ;f:i)ction
internal friction angle of intern
in normal

increases with increase

[C] decreases with increase in normal stress  [D]

stress

The major principal stress in an element of cohesionless soil within the backfill of a
retaining wall . _

s vertical if the soil 1s In a passive

[A] is vertical if the soil is in an active state [B] I
of plastic equilibrium state of plastic equilibrium

[C] Isinclined at 45° to the vertical [D] Isinclined at 45°+@/2 to the vertical

Coefficient of permeability of the soil

[A] Does not depend on temperature [B] Increases  with increase in

temperature

[C] Increases with decrease in temperature [D] None of the above

The neutral stress in a soil mass is

[A] force per neutral area [B] stress taken up by both soil particles
and pore water
[C] stress taken up by pore water alone [D] stress taken up by soil particle alone
_ n

The suitable method of forecasting population for a young and rapidly increals,ing -
city is

[A]N\Arithmetic increase method i Bl Ge e
[C] Incremental increase method %D]]){J\Grzpnﬁ?::ﬁ:l‘:{;a;e method

i = Y
e LY J
s .
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arch. induced stress 15
. a three hiﬂgcd e
104. Due to rise in temperature mn Direct tens!
' Bl Non€ of the aboV
o
[C] Shear b 3% ) of a
tangular cross sectiof
Cia . ar 4 rec
105. The shear SIress distribution over [B] A cn‘cular pl t
F " . a
[A] A straight line path (D] An ellipti€
(C] A parabolic path
: . ion of
106. Hydrograph is the graphical rcpre”ema“on oy Gme
B] gurface runo
[A] Runoff and time %D] Rainfall and time
[C] Groundwater flow and timé?
107. The probable maximum precipitation at a station 13 |
: i duration with
. : (i B] The rainfall of a given
Al 2 e minkl 08 2GS tigiins (P maximum probability of occurrénce
that'is physically possible . ¢ the above
[C] Thefainfall for a given duration that is [D] None O
impossible to occur
108. An,ideal fluid is
[A]f One which obeys Newton's law of [B] Frictionless and incompressible
viscosity '
[C] Very viscous [D] Frictionless and compressible
109. Size of the venturimeter is specified by
{é]] illfglg ﬁ? dﬁizefl:.rging secti [B] hroat diameter
ion . .
- | B.oth pipe diameter as well as throat
diameter
110. The discharge of the rec : .
g tangular notch varies with the head to the power

[A] 127
[C] 572 [B] 372
[D] 5/4
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Question numbers 111-130 carry 2 marks each:

111. For good bonding in brick masonry
[M,--/Au brick need to be uniform in size [B] Bats must be used in alternate
courses

Cement mortor used must have

C] The vertical joints in alternate courses [D]
surkhi as additive

should fall in plumb

For complete hydration of the cement the water cement ratio needed to be

12
[A] Lessthan 0.25 [B] More than 0.25 but less than 0.35
[C] More than 0.35 but less than 0.45 [D] More than 0.45 but less than 0.60
113. A single rolling load of 8 kN rolls along a girder of 15 m span. The absolute maximum
bending moment will be
[A] 8KkN [B] 15kN
[C] 30kN [D] 60 kN
114. If the true bearing of a line AB is 270° then azimuth of the line is
[A] 270° 90°
[C] 45° [P] None of these
115. i : : 240 : )
I;the fox{;e bearing of a line AB is 35" and that of line BC is 15, then the included angle is
[A], 20 4 [B] 50
[Cr 160 D] 230°

116. If water content of a soil is 40%, speci i -
, specific gravity G . o
degree of saturation is g y G is 2.7 and void ratio is 1.35, the
e Bl 75% |

[C] 80% - D] 85%

117. A cylindrical :
sample of i . .
i ple o f_saturated sml.falled under an axial vertical stress of 100 N/m?
an unconfined compression test apparatus. The value of cohesion and angl
e

Fﬁf internal frigtion for the soil are respectively
] 50 N/m?, 45° [B] 50 N/m?, 0°

[C] 100 2 40
me,45 [D] 100N1m2’ OO
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118.

119.

120.

122

123.

: : 030 ;
If aggregate impact value is 20t D] Unsuitable for
[A] Exceptionally stroné L [
[C]  Satisfactory for road surfectie . n at a place where maximum
: pstructio
Softening point of bitumen 10 be used for pund (60
temperature is 40°C should be y 20°C
Greater t an
[A] Less than 40°C [D%" None of the above

[C] Equalto 40°C
n weight is equal tO

ical bar under its OW
half that of @ pri

The elongation of a con - ‘
smatic bar of

[B] One

$ 0 ne length
[A] That of a prismatic bar of same gt same length 2 e ¢
(C] One third that of a prismatic bar of same [D] One fourth that of a prismatic bar 0
same length

length

The difference in ordinate of the shear curve between any two section 18 equal to the area

under

[B] Shear curve between these WO
sections

[C] Bending moment curve between these [D)~Load curve between these WO
sections plus concentrated loads

applied between the sections

[A] Load curve between these two sections

two sections

A three hinged arch is carrying uniformly distributed |
oad . .
free from shear force and bending moment if its shape is PYRGARSNRRAN « ) D ach is

[A] Circular " _
[C] Elliptical [B] Parabolic
[D]_None of the above

Scour valves are provided
ks BN I'.!E_ri]'.} i _E__f.-.-. - ‘Yo
ow of [B] At every

L o duin out the

]
.rl ¥

[A] At street corners to control t '
tégion and deed ends

water
[C] At thﬂ foot of -"""'-"3‘.'.-:% main alono t /ﬂ'lay Gollectﬂ‘l&fe e [
slope to prevent back running ik the [D] At every summit of rising mai
unning o g mains
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Scienc
SECTION — D (ComPUe¥ oy Code-32) in N

[Candidate who has optec

Question numbers 81-110 carry 1 mark each:

81.  What is the octal equivalent of (1 110001111z [B] (1617)8

[A] (707 1)
[D] (617])8

[C] (7074)s
he interface is provided by the

82 To access the services of operating system: t ,
[B] Library

A s _
=C]] i}f’:’lwrn e [D] Assembly instructlons
83 Which of the following expressions is in the sum-of-products (SOP) form?
[A] (A+B)C+D) [B] (A)B(CD)
[C] AB(CD) [D] AB+CD
84 In Unix, which system call creates the new process?
[A] Fork [B] New
[C] Create [D] None of these

85. DeMorgan’s theorem state that

[B] (xty)=x+y

[A] (xty)=x'ty’
[D] (xty)'=x’ty

[C] (x+y)=x+y’
In the Round Robin (RR) scheduling; if the time quantum (q) is too large, then

86.
[A] More contexl switches will occur [B] Scheduling is same as First Come
First Served (FCFS)
[C] Theaverage turnaround time decreases  [D] No effect
87. Which page replacement policy sometimes leads to more page faults when size of the
ze o

memory is increased?

(A] Optimal . |
[C] FIFO [Bl: LU
el [D] None of these
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' t il
tative but not associative
96 Which of the following operation is €0 A
. ich of the 1o

[B] OR
[A] AND (D] XOR
[C] NAND
¢ class
97.  Which is not the keyword for Storag
[B] Static
[A] External [D] Register
[C] Auto
98.  Flip flop is used to store
e \ [B] Two bit information
[A] Zero bit information [D] Four bit information
[C] One bit information
99, Which memory has the lowest access time?
[A] Cache [1[3)] g?gl:sters
[C] Main memory [D] is

100. A 32 bit address bus allows access to a memory of capacity

[A] 64Mb [B] 16Mb
[C] 1Gb _ [D] 4Gb

101. The RST 7.5 interrupt in 8085 microprocessor executes service routine from interrupt
vector location

[A] 0000h [B] 0075h
[C] 003Ch [D] 0034h

102. The system bus is made up of

[A] Data bus . [B] Dataand address buses
[C] Data and control buses ' [D] All of these

103. Vector address line for RST3 is?

S0 (B] 0016H
[C] “0006H (D] 0028H
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881618 (g} 7506

119. The result of the subtraction FDi6 e
[A] 1056 ] o
[C] 656 :
tation 15
120. -9 with signed 2's complement represen
B] 111101 10
[A] 11110011 [D] 10001001
[C] 11110111 .
; | node has exactly k children or no child. The
121. In a complete k-ary tree, every !nwﬂ}a o| nodes is:
number of leaves in such a tre€ with n intern
| - kA1
[A] n(k-1)+]1 Eg{ ;(:Ek—)l)
[C] nk
122. Choose the correct statement.
I. The scope of a macro definition need not be the entire program
II. The scope of a macro definition extends from the point of definition to the end of the
file
III. New line is a macro definition delimiter
IV. A macro definition may go beyond a line
[A] TandlIl [B] I, II and IIT
[C] L ILIIandIV [D] LIIL IV
123.  The root node of a depth first §panning tree is called ‘x’ if it has at least two children, if
‘u"):s any other vertex then it is not an ‘x” if from every child ‘w’ of ‘u’. Then what is
x*?
[A] Child node [B] Descendant node of
root
[C] Ancestor of root [D] Articulation node
4. A ti aphore is initiali : .
> PREHSE 8P initialized to 15. The 16P (wait) operations and 4V (signal)

operations were completed in this semaphore. The resulting value of semaphore is

[B] 3

(A] 0
(C]_J8 —_— [D] 8

[y
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125.

126.

127.

Page 35 o1 64
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How many 64K x | R A , -
M chips are needed to provide memory capacity of 256 K-Bytes
[A] 64

[C] 32 g
[D] 256
A 5 stage pipeli i I
g¢ pipeline with the Stages taking 1, 1, 3, 1, | units of time has a throughput of
[A] 173 | 1/7
[ 7 [B]

[D] 3
Choose the correct for the following code segment
for(i=0;i<10:i+ +)
printf (“ %d “,i &1 ¥

[A] Compile time error [B] 011111

4.1 33
[C] 1111111111 [D] 01010101071

128. Choose the correct for the following code segment

void main()
{

int m = 10;

intn,nl;

n = ++m,

nl =mt++;

n--;

--nl;

n-=nl;
printf("%d",n);

[B] 0
D] 3

-
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: ment
129. Choose the correct for the following code s€g

inti=10;

void main () ;

{
inti=20;
{
inti=30;
cout <<i<<::i;
}
} .
[A] 3010 [B] 3020
[C] Compile time error [D] Run time error

130. The average memory access time for a machine with a cache hit rate of 90% where the
cache access time is 10ns and the memory access time is 100ns is

[A] 50ns [B] 45ns
[C] 70ns [D] 19ns

CSE (CODE 32) Paper Ends -
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SECTION — D (Electronics and Communication Engineering)

[Candidate who has opted for ECE (Code-33) in NEE - 2018]

Question pumbers 81-110 carry 1 mark each:

An AM signal is represented by

8l.
x(1) = (20 + 4sin 50071) cos(2z x 10°1) V
The modulation index s
[A] 20 [B] 4
[C] 02 [D] 10
g  For an AM signal, the bandwidth is 10 kHz and the highest frequency component
present is 705 kHz. The carrier frequency used for this AM signal is
[A] 695 kHz [B] 700 kHz
[C] 705kHz [D] 710kHz

83. The Fourier transform M (f)ofa signal m(t) is shown in figure. It is to be transmitted
from a source to destination. It is known that the signal is amplitude normalized between

| to 1, and frequency f has unit of Hz. 1f USSB is employed, the bandwidth of the

modulated signal is

M([)
-10000 10000
[A] SkHz [B] 10 kHz
[C] 20kHz [D] None of the above
integrated circuit is

Biasing Mechanism used in

EB] Boot strap Bias
: ] _ Current mirror Bias

.
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85.

86.

87.

88.

89.

90.
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ch of the following Bias

Thermal run away effect will be more in whi
[B] Self Bias

[D] Collector to Base Bias

[A] Fixed Bias

[C] Emitter Bias _
utput impedance 1S

If the amplification of a single stage is not sufficient or the input or Oan wo stages be
not of the correct magnitude for the intended application how many
connected to achieve desired result?
metr
[A] Cascode connection [B] Comple.mentary sym Y
connection

[C] Cascade connection [D] Totem pole connection

An amplifier uses negative feedback to increase the input resistance and output
resistance. Then the suitable feedback topology is

[A] Shunt — Shunt [B] Shunt — Series
[C] Series — Series [D] Series — Shunt

The ripple factor in case of a full wave rectifier is
JAY "121 [B] 0.50

[C] 048 [D] 1.0
Why is a Schmitt trigger introduced between logic circuits?

[B] It cleans up the logic pulse into
: ’ good rectangular shape
[C] It converts negative logic to positive [D] It increases noise margin

and vice versa

[A] It reduces propagation delay

Consider the following statements regarding an RC phase shift oscillator
1. The amplifier gain is positive.

2. The amplifier gain is negative.

3. The phase shi.ﬁ i.ntroduced by the feedback network is 180°.

4. ‘ shif €d by the feg network is 360°.

C 1€€dback

! ‘2 and 3 are correct
[D] 1 and 4 are correct
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97.

98.

100.

101.

102.

103.

' o nverte
In order to build a 3 bit simultangous A/D co

E::i:uit?s required? B] 8
IC] 15 | LU

Consider the following .
Any combinational circuit can be built using
1. NAND gates

2. NOR gates

3. EX-OR gates

4. Multiplexers

Which of these are correct?

[A] 1,2and3 [B] 1,3and4
[C] 2,3and4 [D] 1,2and 4
Evaluate (X xor Y) xor Y

[A] Alll's [B] AllO0's
[ X [D] Y

Dual slope integration type Analog-to-digital converters provide

r, what is the number of com

parator '

[A] higher speeds compared to all other [B] very good accuracy without
types of A/D converters putting extreme requirements on

component stability

[C] good rejection of power supply hum [D] better resolution compared to all
other types of A/D converters for

the same number of bits
The forbidden energy gap for silicon is

[A] 0.12eV [B] 0.72eV

[C] 1.12eV [D] 7.2eV

The fastest mode of data transfer from CPU to memory in a microprocessor is
[A] memory mapped /O [B] 1/0 mapped /O

[C] interrupt driven I/O [D] DMA

In a CRO which of the following is not a part of electron gun

[A]

(€l [B] grid

[D] X-Y plates




105.

106.

107.

108.

-109.

110,
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[A] Both A and R are trye °d in series or in parallel with ammeter.
explanation of A and R is correct [B] Both A and R are true but R is not

[C] A is true R is false correct explanation of A
[D] A is false R is true

If an inductance 1.
three arms

[é] Lh:l:::_l:ijdge 'cat:; “Im be balanced [B] the bridge can be balanced
3 u,raluI %‘ef‘ls alanced for some specified [D] the bridge is balanced for some
i specific values of Ry, Rz, Rs

1S con ‘ : ) .
nected in one arm of bridge and resistance Ry, R,, Ry in other

Which of these has a magnetic brake?
[A] Thermocouple ammeter [B] Energy meter
[C] Dynamometer wattmeter [D] Frequency meter

The input impedance of CRO is about
[A] zero [B] 10Q
[C] 100Q [D] one mega ohm

The correct sequence of steps in the instruction cycle of a basic computer is
[A] Fetch, Execute, Decode and Read [B] Read effective address, Decode,

effective address Fetch and Execute
[C] Fetch, Decode, Read effective address [D] Fetch, Read effective address,

and Execute Decode and Execute

The difference between measured value and true value is called

[A] gross error [B] relative error
[C] probable error [D] absolute error
Noise generated in a resistor is also known as
[A] partition noise

[C] thermal noise

[B] white noise
[D] shot noise

tion numbers 111-130 carry 2 marks cach:

: e of a d.c amplifier is 5 MHz. What is its rise time?
The 3dB cutoff frequency B] 200ns

[A] 35 | |
K (D] 35ns
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effect on /P and

istor is removed what is 1ts

[12. In the following circuit if feedback Ry res!

O/P resistance

[B] Both decreases

[A] Both increases
[C] I/P increases and O/P decreases [D] 1/P decreases an

d O/P increases

113. For a given filter order, which one of the following type of filter has the least amount of
ripple both in passband and stop band ?
[A] Chebyshev type I [B] Bessel
[C] Chebyshev typell [D] Elliptic
i-cuit shown in the figure below has a knee current of 5 mA, and a
of 330 mW. What are the minimum and maximum

114. A zener diode in the ci
from the circuit, keeping the output voltage at 6V?

maximum allowed power dissipation
load currents that can be drawn safely

5042

b
B
*
oV = - A Vo
- . D l
[A] OmA 180 mA [B] S5mA, 110 mA

[C] 10mA, 55 mA _ [D] 60 mA, 180 mA

115. A second order l:{andpass active ﬁlter can be obtained by cascading a low pass second
oo i_ ha high pass second order Sectlon having

W f o S

e
Jou S -2*)‘})!_
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The low frequency gain of the low pass filter shown in the given figure is

M
R=100k02

| L

. 1k el
O AN C=0-01 uF

" >—J--‘:‘ v

[A] 10dB (B] 20 dB

117. A dc power supply has ano load voltage of 30 V, and a full load voltage of 25V at
load current of 1A. Its output resistance and load regulation, respectively are

[A] 5 Qand20% [B] 25 Qand20%
[C] S5Qand 16.7% D] 25Qand 16.7%

116.

e

a full

a gain of 10 and a bandwidth of 100kHz. 1f the

118. An opamp based inverting amplifier has
ts bandwidth will changes 10

gain of the amplifier is reduced to unity , i
[A] 10kHz [B] 100kHz
[C] 1MHz [D] 10MHz

tance 1 Q is connected to a L0V battery with negligible

119. A coil of inductance 2H and resis
ed in the magnetic field is

The amount of energy stor

internal resistance.
[A] 100 [B] 50
[C] 200 [D] 400

wer transfer, a lossless transmission line is to be matched to a resistive

120. To maximize po
/4 transformer as shown

load impedance viaa

lossless uznsniésianlinc
/4 transformer
7.-500 Zp=100Q
[B] 50

[A] 25

A

(C] 70.71. e [D] 100
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to a step voltage V at t=0. What are the initial and

121. A series RLC circuit is switched on ;
t reSpectwer’?

final values of the current in the circui

[B] Zero, infinity

[A] V/R, VIR
[D] Zero, V/IR

[C] Zero, Zero

122.  The voltage V in the figure is equal to

L]
D g 1

+ vy -

Ay

[B] 5V

[A] 3V
[D] None of these

€] -3V

123. A 20 m antenna gives a certain uplink gain at frequencies of 4/6 GHz. For getting same

gain in the 20/30 GHz band, antenna size required is metre

[A] 100 [B] 4
[C] 1 [D] 10
- vTH e Rr‘h':
' 30 20
5'\/\"——%——"
! vryr, Ran
6V oty i
0
[A] 2V,4Q [B] 4V,4Q
[C] 4V,5Q [D] 2V,5Q

125.  Which of the following does not cause losses in optical fibre cables?

[A] Stepped index operation [B] Impurities
C] Micro bending [D] Attenuation in glass
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fOW_V: l';l comanee of | OEa)d X kQ shunted by a 10000 pF capacitor. The diode has a
T chppi“& Wit.h ¢ Maximum perrnissibie depth of modulation, so as to
S mc'dlllating signal frequency of 10 kHz will be

[C] 0.734 (B] 0.628

D1 None of these
Super heterodyne re (D]

" eiv
transmitter having a €r useg

Carrier an 1F frequency of 455 kHz. The receiver is tuned to a

image frequency i > “Quency of 2400 kHz. High-side tuning is to be used. The
Y will be gh
[A] 2855kHz

[C] 1845 KkHz [B] 3310 kHz

(D] 1490 kHz
Four signals each o
Eoiing PaM Saia;igllmlted 10 5 kHz are sampled at twice the Nyquist rate. The
multiplexing. The lheoretiare transmitted over a single channel after time division

be equal to. cal minimum transmissions bandwidth of the channel should
Al SkH

[C] 40 kl-zt : (B] 20kHz

e ‘ [D] 80 kHz

Assertion (A): Free space does not interfere with normal radiation and propagation of
radio waves.

Reason (R): Free space has no magnetic or gravitational fields

[A] Both A and R are correct and R is
correct explanation of A
[C] A iscorrect but R is wrong

[B] Both A and R are correct but R is
not correct explanation of A
[D] A is wrong but R is correct

Waveform shown in figure is that for

—
4

[A] FM [B] PCM
[C] AM-DSB [D] AM-SSB

ECE (CODE 33) Paper Ends
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F,xam-l
ature winding is
05. I'he cml'induccd in the dc gcncrulnr armatt
< [B] DC

A} | DC [D] None of the above

IC] AC anc
96. Unit of retentivity is

[B] Ampere turn
eber

[D] Ampere turn/

[A] Dimension less

[C] Ampere turn/meter
the load, if the load power factor decreases- !

For a given power factor of

97.
————current from the supply
A ‘tess [B] zero
i more [D] same

98.  The nature of current flowing in the armature of the DC machine is
[A] pulsating DC [B] pure DC
[D] alternating cu

[C] rectified DC

rrent

99. Dynamic braking is very effective for
[A] shunt motors [B] separately excited motors
[D] differential compound motors

[C] series motors

100. In Ward Leonard control, the DC motor is

[A] series motor [B] shunt motor
[C] compound motor [D] separately excited motor

101. Which type of DC generator is used to charge the batteries?

[B] long shunt compound generator

[A] shunt generator
[D] none of the above

[C] series generator

102. Distribution transformers have core losses............. full load copper loss

[A] more than
[C] lessth [B] equal to
= [D] negligible compared
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103. When pure inductive load is ¢ '
reaction? S connected to the alternator, what is the effect of armature

[A] cross magnetization
[B] demagnetization

[C] magnetization
[D] none of the above

104. Ina DC Motor 3 point starter is ygeq to

[A] provide protection ;
B Bkt the starti i Low-Voltage [B] provides overload protection
[C] starting current to a safer valye [D] All of above

105. Transformer oil is used as

[A] an inert medium
[C] acoolant [B] an insulation
(D] both [B] and [C]

106. For maximum starting torque in an induction motor

[A] =X
[C] r=0.5x; [B] r=5x;
[D] 2[’2 — X

107. Maxi ili
mum power transfer capability of transmission line can be increased by

[A] parallel transmission lines [B] using series capacit
citance

[C] using bundled conductors [D] All of the above

108. Unit of deflection sensitivity of a CRO is

[A] V/mm .

B] meter/
C [ eter / volt
[C] mm/mV [D] mm/vV

109. A reactance relay is

[A] Voltage restrained directional rela
Y [B] Directional restraj
strained over
- ' . 5 current
oltage restrained over current relay [D] None of these

o DRSNS SECRR . S
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The measured value of a resistance is 10.25 ohm, whereas its value of 10.22 ohm. What

1.
is absolute error of the measurement?
[A] 0.01 ohm [B] 0.03 ohm
[C] 15.36 ohm [D] 10.26 ohm
117.  If two meters X and Y require 40 mA and 50 mA, respectively to give full scale

deflection, then
[B] X is more sensitive
[D] it would not be possible to asses

[A] Y is more sensitive
then sensitivity on the basis of the

[C] both X and Y are equally sensitive
given data

118. A moving coil ammeter has a uniform scale with 50 division and gives a full scale
reading 10 A. The instrument can read up to (1/5)™ of a scale division with a fair degree

of certainty. What is the resolution of the instrument in mA?

[B] 40 mA

[A] 25mA .
[C] 50mA [D] 80 mA

A 0 - 100 V voltmeter has a guaranteed accuracy of 2 % of full scale reading. The

119.
voltage measured by the voltmeter is 75 V. The limiting error in percentage is
[A] 3.33% ' [B] 2.66 %
Y 2% [D] 1%

120. An SCR has half cycle surge current rating of 3000 A for 50 Hz supply. One cycle

surge current will be

[A] 1500 A [B] 6000 A
(€1 2121324  [D] 4242.64 A

121. A .shunt DC generator has an induced voltage of 200 V, and field and armature
resistances are 100 Q and 0.1 Q respectively. The terminal voltage is 180 V. The load

current will be

[A] 200 A [B] 1982 A
[C] 1824 ~ [D] 1298A
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lue of duty
: 0 V and output voltage 150 V. The va
122. A step up chopper has input voltage 11
cycle is ’
[B] 0.67
By g ID] 0.27
[C] 045
123. A 3®, 50 Hz, 6 pole cage motor is running with a slip of 3%. The frequency of emf
induced in the rotor will be
[A] 1.5Hz |B] 125 E2
[C] 51.25Hz [D] 51.5Hz
124.  What will be the total flux emitted by a source of 60 candle power?
[A] 754.2 lumens [B] 0.001326 lumens
[C] 60 lumens [D] None of these
125. The full scale d-eﬂection torque of a 20 A MI type ammeter is 6 x 10° Nm. The rate of

change of self-inductance of the instrument is

[A] 0.3 pH/rad [B] 0.35 pH/rad

[C] 0.33 pH/rad [D] 0.4 pH/rad

126. For a 6-pole, three-phase induction motor, fed from a 400V, S0Hz supply, the rated
speed is 970rpm. If the supply is changed to 320V, 40Hz, find the rated speed in rpm

(slip is assumed to be constant).

[A] 776 [B] 800
[C] 784 [D] 768
127.  The speed of the salient pole rotor of a synchronous generator, used in hydro power
plants is 200rpm. The number of poles required when its output frequency is SOHz is
[A] 30 | [B] 48
[C] 24 [D] 40

A condlzxct(_)r of length 1 m moves at right angles to the magnetic field of flux density of
/m” with a velocity of 5 m/s. The induced emf in the conductor will be

2 wb
[ 20 (B] 10V
[ 2V L " [D] 40V

128.
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130.
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The efficienc
Y of
in the range of o

[A] 97%
[C] 90%

[C}  9V2A

—_————
-
o
]
—_

o i
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SECTION = A (Physics)

Questions 125 carry 1 mark each:

| Which ol the tolloming I8 H] th‘n\t‘d

guanii’ '
A Mass
B Thermodynamic emperature
[C] Lunmunous intensity
[D]) Surtace tension

> Which of the following 1s a dimensionless
constant?

A1 Gravitanonal constant

(B Planck constant

{C] Dielectnic constant

|D] Universal gas constant

3 ‘p number of bullets.per second eject from
2 machine gun. Mass of cach bullet i1s m-Kg
and velocity is v m/s. The force acting on
the machine gun, in Newtons, 18

Mm [(B] mn/v

Man [D] mv/n

[A]
(€]

4. When a particle rotates in & circular path, its
acceleration

Remains constant

Does nol remain constant

Magnitude  remains constant but
direction changes
Direction  remains
magnitude changes

(A]
(B]
(C]
D]

constant  but

5. Escape velocity of earth 1s v.. If mass and
radins of a planet is twice that of the earth,
the escape velocity of the planet will be
: IB] 2v,

€l

6.

(A]
[C]
1]
(€]

C

8.

PAPER CODE : 31

dv, (D] 16Ve

Which of the followings 1% more elastic”

Rubber B] Glass .
Steel (D] Copper

The dimension of modulus ot c‘l:lw.u'n_\' s

MLT (B] ML T
MLT (D} ML 'T
A body just floats in & liquid. Their

densities are equal. If the body be pressed
slightly downward then the body will

[A] Oscillates up and down N ft
3+ Sink . i
[C} Come to the previous position quickly "

(D] Come to the previous position slowly

9

According 10 Newton's law. viscous force

depends on

[A] Directly proportional to the area ol cross

section of two liquid layers.

(B] Inversely proportional to the area of cruss

section of two liquid layers.

[C] Directly proportional 10 square of the area

of cross. sectian.

D] None of these.

]0. The spherical shape of a rain drop is due ¢

[A] Density of water -
|C] Atmospheric

Bt Surface tension
Ae [D] Gravity
pressure  °

.
]

I1. The kinetic bnergy of a body of mass 1 kg

A} 25
(€] 0

Akﬁ,l Sk ‘mz! s*. Its momentur in units of
[B] S
B 125
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SECTION - B (Chemistry) (C) Number of mg of gold in & §&53
gold solution
Questions 26-50 carry 1 mark each : (D] Stability of gold solution i
_ o E Tetar in alkaline medium 18
26. Stans of lIron rust on clothes can be 33. Hydrolysis of Ester in ik e m;fllrlil: one
removed by [A] First order reaction with molecul: Y‘ p
I'( \ - - - arit
[A] Petrol [B] Oxalic acid [B] Second order reaction with moleculanty
(C] H-0- )] Alcohol (wWo . . )
| o ke [C] Firstorder reaction with moleculanty two
27 The components present in producer gas are (D] Second order reaction with moleculanty
[A] CO+ N IBl] CO+H ? ony
IC] CO-+ H- (D] CO + NO, , , : g e .
34. On the basis of Le-Chatelier's pnnciple.
. 2 : edict whi : 7 i itons 1s
28. Heaung of rubber with sulphur is known as predict which of the following c‘md")“o .
[A] Sulphonation [B] Galvanization unfavourable for formation of SO,? Given
: - . ‘ — . = =) -
C] Vulcamizatnon |D] Bessemerisation that 250> + O, = 2805 1 A-'H" —42 keal
[A] Low temperature  [B] High pressure
29 LiAlH. converts acetic acid into |C] High temperature  [D} High concentration
[A] Acetaldehvde |[B] Methane ot SO-
[C}] Methvl alcohol (D] Ethyl alcohol _
35. Which one 1s true
— . = ~ e - ¥ An - r > Al
3. The addivon of the Grignard reagent to |- [A] Kp=Kc@®RT™ [B] Kc=KpRT)™
e s ~ - T L AN - RS . AR
acetaldehyde 15 a nucleophilic addition 0 [CT Ke/RT = (Kp) [D] Kp/RT = (Kc )™

the carbonyl group. The nucleophile in this

geaction is 36. The normality of a solution of NaOH, 100

(A] : CH3 8] CH.' ml of which contains 4 g of NuOH_ is
[T] 4.0 (D] 04

31. Choose the cormrect JUPAC name for
CH. -CH -CHO 27 In a face centered cubic cell, an atom at the

CH.CH. face centre is shared by
IA] Butan 2-aldehyde  [B] 2-methy] butanal I8 4 unit cells Bl 2 unit cells
[C] 3-methy! iso butyraldehy de D] 2-ethyl propanal [C] 1 unit cell D] 6 unit cells
32. Gold number is 3 easure of the 38. Which of the followings is an insulator?
[A] Protcczive' action by a lyophilic colloid on Al Graphite IB] " Silicon

@ lyophobic colloid [CH-Piamond

| (D] Alumin;
[B] Protective action of a lyophobic 0

colloid on a lyophilic colloid

| (Spﬂ('t‘ fur rougfl wﬂrk&) e M
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PAPER SET : 3113CEll — wlphoni; acid‘
n | hip which describes  the [A] o e sulphonic acid
¢ relanons

. s with
varnanon ol vapour pressure
temperature 15 called _
\| Hess law [B] Amhemus equation

[C] Kirchoff's law [D] Claussius Clapeyron equation

product of AB s 4x10”
Tts solubility 1s

\ M [(B] 4 x1o0 M

' 0™ D) 2xi10 M

40 Solubihiry
nodesTi

41 VNolumc of 4.4 g of CO, at N.T.Pis
(A] 224L [B) 224 L
] 2241 ' D] 448L

For the adsarpuon ot a gas on a sohd, the
plot of log x/m versus log p is linear with
slope cqual to

il K [B] Logk
[Cl n [D] 1/n

{3 The slag obtaned during the extraction of
copper pyrites s mainly composed of

|A] Cu-S [B] FeSiO;

IC] CuSi0, [D] SiO-

. Gun metal 1s an alloy of
[A] Mg, Sn. Zn [B] Cu.Ni. 7n
[C] Cu,Sn,Zn [D] Cu, Sb, Zn. Pb

45. The fust order reaction has specific rate
constant of 2 min'. The half life of the
reaction will be

[A] 1.652 min

[B] 0.347 min
[C] 2.0 min

(D] 0.0347 min

46. The calorific value of Coal gas is
[A] 2700 KCalim® [B] 4500 10 5900 KCal/m®
W IB00 KCalim™ (D] 900 KCal/m'

(B] m-benze .
(C] p-hcnzcnt‘- 5
D] o& p-benz

ulphonic acmﬂ -
¢ene sulphonic acl

re readily corroded b} L
[B] Concentrated H
(D1 Dilute H:SO_

48, lead pipes @
I,i\ I walter
(C] Acenc acid

49, Tear gis 1>
[A] chloropicrin
(C] chloretone

(B] Methylene l.'ll_'lUI'h_':-_‘
(D] Methyl chloride

50. The bond orders in O-" and 0o respectively

arc 3 4
[A] 25& 1.5 (B & 2
€] 2& 15 D '3 & 2

SECTION - C (Mathematics)

Questions 51-80 carry 1 mark each :

o3 A multiple  choice test  consists  of 3

questions with 3 answer options for cach
question of which only one is correct. A
student answers each question by rolling an
unbiased dice checking the first answer if
he gets 1 or 2, the second answer if he cets
3 or 4 and the third answer if he aets 5 or 6.
To get a distinction, the student must secure
at least 75% correct answers. If there is HO
negative marking, the probability that the
student secures a distinction is

[A] ‘43] Bl 1 (169
3“( Lo 3"[ 9 J

€] L(‘G ID1 1 (169
4° —5') 4_“(?}



PAPER SET : 3113CE11
32-Tet A=1{1,3.57.9) and B

(where A X
wﬁnh-._n AXB={(ab):acA and beB})

[A] “
.{-: ‘ [B] 1/5
: (D] 0
] S, 1” -il_\
18 trve oand onldy il
[y + v) -
:-351 v v=Q IB] x=v xz0
C] x=» s D] x#0,v20
-1 | 5},1
54. If 1an ~+an LT = F ke
V-2 v+ 2
1A | [B] |
. i v=*t—
N V3
[C] x=2%I D] x=43

b i 1 : 5 I :
55. If Sin ' —+Coxec a “ . then a value ot

XIS - d
[A] 1 B] 3
[y 4 [D] 5

56 Solution ‘of the simultaneous equations
+-=0, 2x+3y-5z=7 and

-

=)
3x—dy~2z=-1 IS
[‘&] A‘:!I

;| —— T -ﬂ_ ]
B) =11, =022

[C] :ilf 1:21/. --—_].
X 8._} {,16“"" Aﬁ
[D] None of these

57 Consider the system of equanons
% g = b ]
3 ~ 4 and

‘_,' -1 V ""-_"—-"——_‘l"'_

. 3 ={2.4.0.
the Cartesian product A XlB. 'c}?ufe}r;

randomly. the probability of a + b = ¢ is

Page 7 of 13

[A]

| Al
[C]

62.
(Al
1€]

63.

_ The probability ©

PAPER CODE: 3

— 4. What is the value of k for no

x+y+kz :
solution of the system of equations 1
1 B] 2

3 (D] -3

en added 10 is

The real number X, wh .
lue of sum al

inverse, gives the inimurn va

x equal to

2 (B} |

-1 (D) -2

The sum of the divisors of 360 is

1170 (B] 1440

650 (D] 870

Highest power of 3 contained in 1001 1S
64 [B] 438

50 D] 46

f Krishna will be alive for
and that for Hari 18

[0 years hence 1s 715
at both Krishna and

7/10. The probability th
Hari will die 10 years hence 15
4/25 . [B] 7/50
49/150 By 28775

If x*+y* =1, then
w =2(y) +1=0 (B] yy'+ (y'Y +1=0
w—(yF-1=0 Bl yy2ly P +1=0

A gardener having 120 m long fencing
wishes to enclose a rectangular plot of land
of greatest area and also to erect a fence
using the available fencing materials across
the land parallel to two of its sides. The
maximum area he can enclose 1s

850 m’ [B] 500 m"

600 my D] 900 m
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[A] \
L | k : e
7~ Il_;—- -—]-f C . 80. If ‘r’ is an integer, then r(r‘ - Iijr +2) is
Ve V2 x, divisible by
Bl (5 -1) (A] 21 (B) li
A ol X7 -1 - D] |
& tan | —=— |+ C (C] 48 (D]
o \ Ve X J
\S (3 1) SECTION — D (Civil Engincering)
Lan +

&

Questions 81 - 110 carry 1 mark ez ch:

J2 x | R $1. Shear stress on principal planc.x"n

| y 7810 [B] maximum

x4 : 5 [C] minimum [[X] None of these
76 e T dx is equal to ) o ) , o -

U (sm ¥+ CO8" X ' 82, 1llc.x'an;{l1‘111 of hf-.ndl.n% I'HOI.I“J].n,t L'Il [~
[aj] 1/6 (B] 1/12 pum(‘m of a beam carrying linearly varvying
(C e ol load 18
) ] Sl [A] lincar |B] Paraboiic
o : WA~ cubic [D] Constant "

[log(sin x)dx is equal 1o

= _,” B] 7 : | &3, The ratio of i|jte11sily of stress n case nt'_ a
. X D Z log— suddenly applied load to that in case of a
.- 2 2 ; eradually applied loud 1s
[C] log2 (D] _ngogi [A] 172 (B] 1
TREgL ) \][9/2 [D] More than 2
78 The equation of the curve whose slope 1s 84. Castigliano’s first theorm is applicable
dy ] 2_},.”“ | x: B ees thiongh [A] for statistically determinate structures only
R - = [B] when the system behaves elastically
the point (1. 1) is | [Ct only when principle of superposition 1s
[A) 2%y . B8] o7 = valid
o o o, ; D] x’ 8 [D] none of the above

. . ' §5. The factor of safety
. Theequ: o safety for
7 i n et g o | [ sl o e
(A] 2x+3y+ 3:' =5 (B] '2;_ 315 g, 08 {BY" steel is lower than concrete
0] 2v 43y =373 g [C] steel is higher than concrete
eSyEeind D) 2pd3y-3z=5 (D] none of the above
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122 Uncer natural conditions of flow, an
unpolluted nver would contain

more dissolved oxygen in summer than in
winter

less dissolved oxyken in summer than in
winter

more or less the same amount of dissolved
oxvgen in summer than in winter

amount of dissolved oxygen

(Al

the least

Lanng floods

, gaven soil sample L_1s he coefficient |

o gradanon, C, coefficient ol pnijonmity,

Do is the effecuve size and Dso is the
diameter through which 30 % of the total
<oil mass is passing. If C.=1 0 C,=4.0 then
the value of DDy would be

(A] -V [B] 1.75

(C] D] 125

]

S0

>4 For a broad gauge rouic with M+7 sleeper ¢

" _ensity, number of sleeper per rail length is
[A] B [B] 19
D] 21

jie) 20

125. The maximum width

recommended by IRC 15
[A] 1.85m ' [B] 244m
[C] 38lm (D] 472m

of the . vehicle as

(DI

————

PAPER CODE: 31

126. The standard sca level atmospheric pressurc

in kilopascals is

(A] 133.105 (B] 103.305
(C] 101.425 (D) 760
fas5m long column

127. Slenderless ratio © _
hinged at both ends and having :'1.
. with diameter 16 cm 15

circular

Cross sectic

(A] 31.25 (B] 62,55
(€] 100 D] 12
; - 4 catchment 13
128. A 6 h unit hydrngmph of a cal
lrja:1gular .n shape with basc v;ndth of 75 h
and a peak discharge of 12 m’/s. The unit
hydrograph refers to @ catchment of areé. mn
km’
|A] 65 [B] 162
(C] 320 (D] 1800

129. Size of a right angled fillet weld is given by
[A] 0.707 umes throat thickness

(B] 1414 times throat thickness o b

[C] 2.0 umes throat thickness

throat thickness

130. The coefficient of active earth pressure for a
loose sand having an angle of wernal
friction of 30" is

(AT 173
] B

(B] 3
D] 12

End of Questions  -----
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PAPER SET: 15/111/30-35/A

The kilo-calorie is a unit of |
|A] Temperature. [B] Heat.
[C] Power (D] Pressure.

: " " s rati
Al a given temperature, velocity of sound in oxygen and hydrogen has the ratio
A] 41 (B] 1:4

[C] 1: | (D] 2:

: Pt ' 4 n. As a result of
\ unitorm magnetic field acts at right angle to the d1rcctmn- of motion 0; ellfe(:tir(i?n ot e
this. the electron describes a circular path of radius 2 cm. 1f the speed of elec g

radius of circular path will become

|A] 4om (B] 2cm
1] ten (D] 8cm
| 1 s equal o g
[A] A Va B AVs
[C] AV s [D] AVs

In an eve piece. field lens and eve lens have focal length 7.5 cm and’ 7.3 c¢m. To eliminate
spherical aberration. distance between them should be

(A] 02cm f B] 04cm
IC] 0.1cem [D}] 0.5 em
| Tesla s equal to . _ .
[A] NA"m [B] NA- r‘n
[C] Nam [D] Nam’

T'he ratio of the speed of a body to the speed of sound is called
[A] Refracuve index ' [B]

Sonic index
[C] Mach number

[D] Doppler ratio
Which of the following ravs can pass through 20 cm thick steel sheet?
|A]  yravs

| [B] x-rays
[C]  a-particles

[D] ultra-violet rays

An ideal voltmeter has

[A] Zcrg resistance [B] Finite resistance

[C] Variable resistance ID] Infinite resistance

A wheel is rotating at 900 rpm about the axis. When th i ' ]
Wwhe & ; ¢ power is cut off it .

min. The angular retardation in rad s is i - R 3

LA =/2 - ~[B) w6

€] 4 | D} ng
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PAPER SET: 15/T1/30-35/A

S wer [_'l =
esls » R = 120 Q. Then the po
20 \n electronic equipment operating at 240 V has a resistance R = 12
—_— 'y

B] 2W
i o _——
(€] 480 W i ~ne in 10 s. Its time perie
i -1llations 1n ==
3| \n object attached to one end of a spring makes 20 complete oscillatic
2. £ ALY wille
(This: B] 5s
[A] 10s 05 s
I(I 7} s “.)] o S0 - [hf-’iv. pe “:j\ alent
- ) : T R yther. 1hen e
Two thin lenses of focal lengths /; and /> are in contact with each ¢
o ko | \\L a . s = =

rIL:Ll‘;II l'!er:;_rl_h :r%; (B] fif-tfr = 1

e (D] :

1=~

2 - . v due 1o How
At R 14 pP-11 junclion s dbde ©
he res erse saturation current i a p-n |
ShU reverse sati : [B] Both mujority anc
gk |

[mpurity 10ns

:IHH\‘V”,\ vl TIC
[ A Majoniy carrniers =
(']  Minority carriers - ' | . |
[C] S ith angular speed wo. When ice skater pulls

*4¢  An ice skater with rotational inertia I is spinning with angu | 5 .“mimul A

) ; > » k

her arms in. thereby increasing her angular speed to 4, then the ro :

(A] 12 | (B I [_L_;
I(I Iu “)' L, i
25 [n simple harmonic motion. the magnitude of the acceleration I | B
_ . ' ' ‘oportional » displaceme!
[A] Inversely proportional 1o the [B] Proportional to the displaceme
displacement
[C]  Greatest when the velocity is greatest [D] Constant

SECTION - B (CHEMISTRY)
[Section B is compulsory for all the candidates]

.
-

Question numbers 26-50 carry 1 mark cach

0. How should the conditions be changed to pre
when its mass is increased?
[A]  Temperature s lowered and pressure is
Increased.

vent (e volume of a given gas from expanding

[B] Temperature is increased and pressure is

[ T lowered.
n : —— et
loi‘;i)‘::j'auue and pressure both are [D] _Tth'Cr;uurc and pressure both are
' increased.
27, Which of ollows .
’ the fO”O\\"Ins_{ alrs 2y e & . . ! . )
[A]  Normality :
: and Molariny B :
; y i ' ~\l L v, o] -lq
(€] Molality and Moje fraction LD] okaciey and Molality
[D] Normality and Formalin ;

(Spﬂft’fl)f faugh m g M
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[C] Moiality and Mole fraction

F
; Page 4 ol 48
PAPER SET: 15/111/30-35/A
| k. " the power P = d
20.  Anelectronic equipment operating at 240 V has a I'CSIbiﬂ{LC'E R =120 Q. Then
[A] 400 W [B] A
[C] 480 W D] 2 il
. l illations in 10 s. Its time perio
i An object attached to one end of a spring makes 20 complete oscilla
() ase | _
[A] 105 %g% -
!('l 28 - & heir ¢ uivalent
; . . ith each other. Then their €4
22. Two thin lenses of focal lengths /£ and f> are in contact with eac
ocal length is: e
N - [B] fil1 =13
A M % ~F .
- e SUErent in a p-n iunction is due to flow of ? -
\l\ :IL.\\Ik-.llib:;-.flk\lIlcl'lttr]:-:ﬁ:-lqtU”Lm S Sl H[IL;; Both majority and minority carmer:
fLJ Miﬁorit.}’ carriers [D] Impurity 10ns .
ice skater pulls
24 An ice skater with rotational inertia I, is spinning with angular speed 0. anI::Ea 15
her arms in. thereby i increasing her angular speed to 4wy then the rotational i
[A] b2 .' [BJ ﬂ[{
I(.J lo [DI ]'U""'I'
25 In simple harmonic motion, the magnitude of the acceleration .is: .
[A] Inversely proportional 1o the [B] Proportional to the displacement
displacement
[C]  Greatest when the velocity is greatest [D] Constant
SECTION - B (CHEMISTRY)
| [Section B is compulsory for all the candidates)
Question numbers 26-5( carry 1 mark cach :
q -
26. H}c:w should the condmodn: be changed 1o prevent the volume of a given gas from expanding
when its mass js Increase
[A] Temperatu:e 1S lowered and pressure is (B] Temperature is increased and pressurs 5
(€] 'lll‘lcreased lowered.
emperatur »
Iowexp;d § ure and pressure both gre [D] Temperature and pressure both are
increased,
27. Which :
A of the followmu : : 3 I
temperatyre? paurs of expressions of concentration. term s independent of
[A]" Nommality
and Molarity
’ Aty [B] Mola.rm and Moldlm
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Page Sof 48
The equilibrium wi
Will be shi : y
L1A] PClyis added. Pifted in opposite direction in PClyg + Clay < PClw it
[C]  Catalyst is added [B] Helium gas is added.
o ' [D] Pressure is reduced.
iU @ is the degy

:;l\ﬂl dissociation. C the concentration of a weak electrolyie and K, the acid
A} 9= e «(_‘ ]. then the correct relationship between . C and K is

= 1 2 _ e/

[C)] «=~N(K./C) [B] o = (VC/Ka)

1oNiZaton const

[D] a =V(C/K)
\\\l;lch 1:nt of hvbridization leads to octahedron shape?

s (B] SPd
W [1D] spid’

Ior the reation

JA+Be D+E
(i) VB e 5D
(1) A+C =i E

_ the following mechanism 1s proposed:
(slow)

| (fast)
[he rate law expression for the reaction is
|A] Rate =k [A]'|B] [B] Rate=k _[A]z[m |
[C] Rawe=k[A][C] (D] Rate =k A [BI[C]
Magnctic quantum number specifies s ; - orhitals
Al  Size of atomic orbitals [B] Shape ol atosCOUBREE® o o
ll'lL']l Nuclear \uamrm = [D] Orientation ot atomic orbitals in space

. - . ' . The law 1s
The relative lowering of vapour pressure is equal to the mole fraction of the solute. Th
known as

|A]  Henry's law [B] RaoulUs law
[C] Van't Hoffs law (D] Ostwald dilution law

An alum is a |
[A] Double salt. (Bl

Mixed salt.
|C] Amphoteric salt. (D]

Common salt.

Ammonia reacts with Nessler's reagent 10 give
[A] White precipitate. ' |3

Brown precipitate.
[C] Deep blue precipitate.

D] Orange precipitate.

Which of the following is a good conductor of ¢electricity?
[A] Red phosphorus (Bl Wood

[C] Black phosphorus [D] Yellow phosphorus
Which of the following is a sulphide ore?
[A] Cuprite ' '

[B] Bauxite
|C! Haematite

[D] Chalcocite



38

39,

40.

47,

B ’/ )

o )
o py chang '« always negative:
P ing. enthalpy change (AH)1s @ { '
2 “‘Ehk:h o - tb” i [B] I.’-n[h"lh’y o i ll_lllll o
- ql“hﬂ]p-\- Of hlmn“ t l()l'l"]lcl('l(!'l'l.

2 ) Enthalpy © :
fI(], J:nthalpy of neutralizanon (D] ) \
i ' - . s Wi Irit nard reagent:
) ¢ nds gives a ketone with Gng _
i [B] [thyl cyamc'ic

T+ 15/111/30-35/A

pAPER SE

wWhich of the followin
(A] Formaldehyde & L ol

p (vl alcohol
[C] Fhvl alcohc

Solution 18 known as ‘
Tollen's reagent

|B]
Bacyer’'s reagent

A Jdilute alkaline KMnO4

‘Al Schiff’s reagent
I‘] Ao ard reagent UJ\
[C] Grignarc reagen
\upiber of atoms ina fee unit cell will be
| (B] 5
[A] 4
. % (D] 4

Of the following which is a step ? ’
[A] Bakelite _ (B] Polyethylene
[C] Teflon [D] PVC

growth polymer

The process of hea ¢ sulphur is known as
[A] Roasting [B] Calcination
[C] Smelung (D] TFluxing

ting iron pyrite in air to remov

Which of the following pellutants causes depletion of stratospheric 07one laver?
(A] Sulphur dioxide " [B] Carbondioxide
I(’|  Carbon monoxide |D] Freons

Culgon is a trade name given 10

[A) Sodium Phosphate : [B] Sodium hexametaphosphate
[(] Calcium phosphate [D] Sodium zeolite

v.f'liic!}‘ql'lhe following is not an organo-metallic compound?

. oHs)3A . [D] Tetra ethyl lead (TEL) .

“‘Jhit‘h ]. > n i s )
of the following compounds is obtained on heating a mixture of sodium benzoate and

soda lime?
[A] Toluene
('] Benzene [B] Phenol
[D] Benzoic acid

The gas ‘which is
S, produced by the react; sfnap - : : :
[ ﬁ.‘] Ethyne y 1on between aluminium carbide and water. 1s
[C]  Methane | [[g]] Elhcnc
thane




PAPER SET: 15/131/30_35/ Rt ER
*.  TCwrn i
!\]' Teflon
[C] Dacron {gll 3;1::31

4 monomer of

e : . ic acid, loscs @
Which of the 10II0\\'inp compounds, on reaction with hot concentrated sulphuric a id
molecule of w ater? |

[A] CH;CO CH, B i CHua

[C]  CHi:CHO (] SR

SECTION - C (MATHEMATICS)

S . .andidates
|Section C is compulsory for all the candidates] -

Question numbers 51— 80 carry 1 mark each : .
) ‘ i e S—— '“”L
anole 38 1200 and the cons

e interior anvies of o polygon are in AP fi the smallest angle 18 12

difference is 5°. then the number of sides is

[A] 5§ (B] 7
(€1 9 D] 15
e | 4 3 ] \I /T e T
_— ' : . F S l=— thenthez 18
I = be any complex number (= #0). and amp A ! 3
Cairai : [ Circle
LAl Swraight line B] e : _
lL] Parr:l]—;gm Y [D] The single pont
' ing cz s0 that exactly 3 ol
33, I'he number of ways of selecting 4 cards of an ordinary pack of playing cards so tl‘}d: P.\aa. \
are of the same denomination is . » T & TR
[A] 2496 (B] C,x ", x48
[C) ¢ %48 [D] 2346
< Fal F'ﬁ'\'- | h | ¢ au+ cu i
fu=sin"'| = [+tan”'| = |, then the value of x—+y— 1s
1" u Hln._t VJ ; [1J B dy
[A] 0 [B] 0
[C ! (D] 2u
—tanu
=

= Sum of the last 20 coefficients in the expansion of (1+x) . when expanded in ascending

powers of x, Is

[A] 2° : B} 2"
FC] Ji'lc-?“ = 2|'J : . lD‘ 2}3
8 (Space for rough works)
h;\ . — -n;w\“‘-\j\ : k‘n-k\ 140
s g e
: B = Q“\zm\é is T
> -8 = i~ o\ ) T ST e ] o -
4 ;5 > B Lol | '






643,

60.

67.

. -

PAPER SET. :
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If 4=y 1 : <
5 | B =1tap '(-:], then
[A]  cos24= sin 2 ’
S<d=s5in24 .
[C] cos2B =cinng [B] cos2A4=sin2B .
.24 [D] cos24=sin4B
[If iy Dﬂirs. Of lines x* + 2xv+av’ =0 and ax? + 2xv+ 17 =0 have exactly one line’in common
l'.‘:)” the jomt Cl]l'iliiijll of the other two lines is given by
348 -330 < [B) 3x*+10xp+3)" =0
€] ¥+ 2y - 3t = [D] 3+ 2xy ~-35°=0
. . : X . i .
e and ¢, are ceeentricities ol the two hyvperbolas L —1— =1 and e A | then
7] £ :
E,'\I: L': - {'-‘ I IBj L’:LJ: = ]
t‘ A} .
[ ] c, (: [D] _L+ l‘ :]
' e e
A committee of five is to be chosen from a group of 9 people. The probability that a certain
married couple will either served together or not at all is
[A] 1 [B] s
2 9
€] 4 D) 2
9 3
TT T T ST DA
I J‘vi-raec,x dx = ksin (./(_\})+( then
(Al . Wx B] x )
,rf.r)=\/§sm(— w2 8] S()=v2cos| 1 k=2
2 2 )
[C] (¥ (D] v
.f(.r}=\/2_!aq' B k=2 : j'(.\'):ﬁsin(-';].kzﬁ
I I( T 5 i
L X -3y (- X
The value of “cos x4+ 3 ‘th y dx is
Z Cos™ x .
(Al = B] 0
2
[C] 2n

[DI_ 4
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’ z i = &} and g(x)=cosx is
vs. The area of the figure bounded by the lines x = 0, x= -ie.f(x) sinx 8(
= B -
(Al 2( v2 <+ l} l J:j
€ 5(3-1) D) 2(J2+1)
69, Algebraic sum of the intercepts made by the plane x +3y - 4z +6=0 onthe axes 1S
[(A] 13 [B] ll’{
. _2_ 5 .
[C] 22 (D] 26
Y 3
70 Theplanes bx —av=n.cv = h==1_a - ¢x = m intersect in a line if
Al W it = ¢1 = | B u -bm-cn=4
L, awr—bm=-cn+1=0 (D] at+bm+en=1
71 The distance berween the origin and the normal to the curve y = ¢+ x° atthe point whose abscissa is
ZEro 1s
(Al 1 (Bl 2
\:’?5 \J’E
[(C} 3 D] 2
V5 J3
72 ' | !
g The ditference between the zreatest and least values of the tunction (x)=cosx + Cos 2x - '-Ncm R
15
(Al 3 B] 2
8 3
[C] 8 D] 9
7 4
3. If A and B are matrices of the same order. then (.4 +B) = A +24B+ B is possible if
[A] AB=| (B] BA=1I
[C] AB=BA (D] A=AB
74. P 5
If the 4" term in the expansion of ((Lx‘ +—| is =, then the values of @ and n are
¢~ & 2
(Al 1 : : ' 81 1.3
A4S N
A ;
[l g [D] 57
@ 25
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- over the entire span of length

. - L - W
S A siniply supported beam carries uniformly dlstr‘ll‘\'l'lled load of
[ . The maximum bending moment at the mid-span 15 I
[A] WL [B] .
— $ o
[C] WL D] ﬂ-’i
12 8
Activated carbon is used for .
{A] Disinfection [B] Removing hardness
IC] Removing odours [D] Removing COTTOSIVENEss

Standard BOD 1s measured at
A\ 207 I day [B] 25°C - 3 day
1 20°C - Sda [D] 30°C - 5 day

Average rate of water consumption per head day as per Indian Standard is
[A] 100 litres BT 135 litres
C] 1635 litres D] 200 litres

- Scwerage system is usually designed lor
\] 10 vears B 25 years

ICC] 50 vears ¢ D] 75 vears

A fully saturated soil is said to be

'A]  One face 'a_\'s[cm ‘ [B]  Two phase system with soil and air
{1 Two phase syvstem with soil and water [D]  Three phase svstem
When the plastic limit ot a soil is greater than the liquid limit. then plasticity index is reported as
[A] Negative BT Zero
[C] Non-plastic (D] 1
9 Coelficient of consolidation of a soil is afTected by
[A]  Compressibility [B] Permeability
[CT  Both compressibility and permeability [D] None
Y8 A soil having particles of nearly the sume size is known as .
[A]  Well graded {B1" Uniformly graded
IC]  Poorly graded [D] Gap graded
99 The background colour of the informatory sign board is
[A] Red [B] Yellow
[C]  Green [D] White
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100, The rail is design;
[A]  Length

(€] Cross-section [B]  Weight
] Weight per unit length

ated by its

10 ‘
I. Hvdrog raph is a gra phical representation of
(Al Runoff and time TR T o
1] Ground water flow and time [B] | rt.l't.lpllilll.ll‘ll'l‘llrllk '.rm.
’ Sl D] Soil moisture and time
102 1T intensin of rainf: 111 is more than the infiltration ca | then infiltration rate will be )
' ¢ pacity ol soil. then
(Al Equal to vate of the rainfall AT L-qual 1o infiltration capactts
l More than rate of ramfall 1] More than infiltr: ition capacity
03, A ramgauge should preferably be fixed
|A] Near the building [B] Under the tree
(C1 In an open space [D] In aclosed space
104, Cross staff'is an instrument used for : 3
[A]  Mecasuring approximate horizontal LM/ Setting out right angles
angles .
[C]  Measuring bearings of the lines [D] None of these

105. The nise and fall muhod of levelling provides a complete check on

|A] Backsight ' [B] Intermediate sight

€] Foresight D] All of the above
106. Number of links in a 30 m metric chain is '

[A] 100 (BT 150

(C] 180 (D] 200

107. The correction for sag is

[A] Always additive [B] Subtractive % ‘
[C] Always zero D] Sometimes additive and sometimes
| subtractive

108, The prismatic and the surveyor’s compass :

[A] Give whole circle bearing (WCB) and [B] Both give WCB and QB of a line
guadrantal bearing (QB) of a lne,
respectwe[;

(C] Both give QB of a line [D] Both give WCB of a line

* trains between 2 PM. and 3 P.M and the entire basin area just starts contributing water at 3
.J M 10 the outlet. then time of concentration will be

er‘ m1nu'.c.~ | |B] 20 minutes
1 30 minutes ¢ L[’)r 60 minutes
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Permanent wilting point 18

[A] A characteristic of plant -

[C] A characteristic of soil modified by [D]
plant

BT A characteristic of soil
Depends on soil water plant fertilizer

IIllLfciCl]()l1

Question numbers 111130 carry 2 marks each:

A metal bar of length 100 mm is inscrted between two rigid supports and its temperature 1s
increased by Iﬂ“(_ It the coefficient of the thermal expansion is 12 X 10-¢/°C and Young's
modulus is 2 X 105MPa. The stress in the bar is
fA] Zero [B] 12 Mpa
IC] 24 Mpa (D] 2400 Mpa
—.  If the principle stress at a point in a strained body are p; and p; (p; > p2) then the resultant
stress on a pian’e carrving the maximum shear stress is equal to

AL ol + 97 B Jof +pD)/2
€] @7 -p2)/2 [D1" (/pi +p3 2 :
Which of the following sections should preferably be used at a places where torsion occurs
[A] Angle secuon [B] Channel section
[C] Box [D] Any type of the section
- The cusnprcssi\l'c strength of 100 mm cube as compared to 150 mm cube 1s always
[A] Less _ [B1" More
[C]  Equal [D] None of the above

The factor of the safety for
[A] Steel and concrete are same [BY Steel is lower than that for the concrete
[C] Steel is higher than that for concrete [D] None of the above
Portland cement is manufactured by burning in a kiln the following materials
[A]  Limestone and alumina [B] Limestone and clay
[C] Limestone and sand [D] Lime and clay

Which one of the following set of values given the minimum clear cover (in mm) for the main
reinforcement in the slab, bean. column and footing respectively, according to IS: 456-20007
[AJ 20, 25. 40. 50 [B] 5,15.25.50
[CY 15,25.40, 75 ' [D] None .



PAPER SET: 1S/1130-351A

\\8. A combined footi
{A] When num

119

P

122

§23.

124.
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L]
n is generally used when e W
b‘Sr ofg columns is more than (B] When qumber of columns 15 WO and they
spaced far apart are spaced close 0 each other

D] Thereis only one column

rwo and they are .
{ columns 1s Lwo an

C] When pnumber ©
they are spaced far apart

: . 7 3 A
Average daily consumption of water of city 15 100,000 m*. Th

peak hourly demand will be
1.00.000 m* (B] 1.50.000 m’
: (DY 2.70.000 m*

1.80.000 m?

e maximum daily consumption on

(A]

L 1
d 8400. respectively. The

Ve years was 5000. 7000 ai
| increase method will be

he population of a town in three consecul
nopulation of town in fourth consecutive year according to peometrica

;‘.-1‘.] 9500 [B] 9800
(C] 10100 (D} 10920
is treated with a chlorine dosage .of 0.5

A city _.-:uppt_\' ol 13000 cubic meters of water per day

ppm. For II11§ pu:';?osc. the requirement of bleaching powder per day (assuming the bleaching
powder contains 25% chlorine), would be ' b »
[A] 300 kg B] 7
[C}~ 30 kg [D] 7.5kg

When the degree of consolidation is 50%. time factor is about
134" 0.2 " B] 0.5
[C] 1.0 (D] 2.0
If two springs of stiffness K (5 ar : :
spring , and K> are connec \ries 0 : .
LA ted in series. the stiffness of the combined
(31 %L."_:z =P B] Ki+ K
g T ’2 : o
= K, xK
[C] Ki+K, (D] K,lx Ki

For a gi ;01 =ranffin . :
D, :ei'ibéj::ﬁ“ iOII Samﬂplel, C. =coclficient of gradation. C, =coefficient of uniformity
: U“ : c :: e size. Dyo = diameter through which 30% of the total soil mass is passing it € &
{é} 5:1176'“ = 4.0 then value of Dzq /Dy, would be ss 18 passing if C, =
(C] 1"50 [B] 1.75

: , [D] 1.25
It was noted th: secti J |

hat on a section of road the free speed was 80 kmph and the jam density was 70

vehicles per axi '

- J;E‘[J)E:l fcml The n';axlmum vehicle [low can be expected on this road is

Y ) vehicles per hour 13 ' '

"1 S P e I-lU[]v-‘ A8 L ‘

L] 2800 vehicles per hour ) lLDJ]’ 5600 \t;::.:;: [;;U 1]?““
. les per hour
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nAis 2455 m. If

PAPER SET: ISIIIHJO-.SS!A
| be

: adine O
. . packsight reading O :
15 on the floor 1s , Lq 745 m. the ! A0 ol polnl B wil

‘~». TheR.L.of point A which A0
which 1s on
B] 09,71 m

the foresight reading on point B

(A] 04.8 m e
[C] 10029 m (DF 10527 5

| 0
d in plane table surveying for {he measuremen

the following instrument 1s use

== Which one of ‘
horizontal and vertical distances directly ' B
(A] Plain alidade (B] fﬂescoplc alidade
|[C] Tacheometer (D] Clinometer
he following readings

In leveling between twWo points A and B on opposite banks of a niver. 1
Staff reading A Qualt reading B
A 1.5 1

B 133 0.83

were taken
1 evel Posinion

if the R. L. of A is 100 m, then the R. L. of B

1#} Is less tHan 100 m (BF s more than 100 m

(] 1s100.00m - D] Cannot be determined by given data
129 A fluid jet is.c.iischarging_ﬁ'om a 4 em diameter orifice with 3 em diameter at its vena contracta.
I the coefficient of velocity is 0.98. the coefficient of discharge for the orifice will be

|A} 0.98 x (0.75)* B] (0.75)*
: 0.98
[C] 0.98x 5(1.33)2 D] 098
j (1.33)2
130, The length ofé,the ipe is | its di i . .
S lengpf }Iﬁ 51 km and its diameter is 20 cm. 1f the diameter of an equivalent pipe 1s
}g gzkkm..{ | [B] 20km
s [D] 4km

~----- CE (CODE 31) ENDS —
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SECTION - A (PHYSICS)

[Section A is compulsory for all the candidates])

1-25 carry 1 mark each :

Question numbers
charges 2pC each beld 1 m apart in air is

energy of two equal and opposite point
B] 2eV

Potential
[AL-2]
[C] 41 [D] 0.036] .
The average number of neutron released by the fission of the Uranium atom 1s
[A] 1 [B] 2
[c] 3 D] 4
Work done in isothermal expansion of a gas depends upon
[A] Temperature [B] Expansion ratio
[C] Both[A] & [B] [D] Neither [A] nor [B]
To convert a galvanometer into a volt meter
[B] alow resistance is connected in series

[A] ahigh resistance is connected in parallel
[C] alow resistance is connected in parallel  [D] a high resistance is connected in series
ductivity

As the temperature of a metallic resistor is increased. the product of resistivity and con
[A] increases [B. decreases

[C] may increase or decrease [D] remains constant

The two vectors are given as A =1i+jand B =1- k. What is the value of the scalar products
of vectors A and B?

[A] 1 [B1 2

[C] V2 [D] V3

A conductor is moving
doubled the induced current will

[A] remain same [B] become half
[C] be doubled [D] be four times

Two soap bubbles have radii in the ratio of 2:1. What is the ratio of excess pressure inside

in the magnetic field B, the 'nduced current is 1. If the magnetic field is

them?
[(B] 1:4

fA] 24
[C) 24 D] 4:d
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NEE A0 AS/A
Q I he pht‘l!unwllnn that requires fransverse nature ol ||uhl in .
[A]  diffraction [13] P‘_’“'”f‘"“""
[C]  interference (D] dispersion
10 I'he temperature scale, which is independent of the properties of any substance 1% the
[AY Celsius scale (13]  Reaumer senle
(C]  Fahrenheit seale (D] Kelvin scale
{ i il . | { ; Und
1 When @ source is going away from stationary observer with the velocity equal to that of 50
in air, then the frequency heard by observer will be .
[A] halved (13] one third
(€] doubled (D] Same
12 An electric dipole is kept in a uniform electrie field, It experiences ‘
[A] & force and a torque [13] atorque but no force
[C] a force but no torque [[D] neither force nor a torque
13, 11 temperature of a hot blackbody is raised by 5%, heat energy radiated would increase by
[A] 25.7% (3] 21.6%
[C] 15.6% (D] 12.5%
4. The kinetic energy of a body rotating with angular speed o, depends on
[A] distribution of mass [B] angular speed
[C}~ both distribution of mass and angular  [DD] none of these
speed
1S, What will be the wattage of a 50 W, 200 V lamp when used on 160 V power su ly?
8 p P PPy
[A}x 120 W IB] 96 W
[C] 64 W [D] 32 W

16. When a force is applied at one end of an elastic wire, it produces strain / in the wire. If Y is the
Youngs’ modulus of the material of the wire, then the amount of energy stored per unit volume

of the wire is given by
[A] Y B] 05Y!
[C] v (D] 0.5V (2
17.  If relative permeability of iron is 2000, its absolute permeability in S.1. units is
[A] 8mx107* [B] 8mx 1073
[C] ﬂ [D] 5x10°
n n
18. It is possible to observe total internal reflection when a ray travels from
[B] Water into glass

[A] Glass into water
" [D] Airinto glass

[C].~ Air into water



25,
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Three resistors of 4 Q, 6 Q and 12 Q are connected 1 parallel across a 4 vait batery.
The barttery current is

[.-\‘] 05A [B] 1A

[Clr 2A [D] 10A

1

Thle focal length of convex lens is 30 cm and the size of image is quarter of the object, then the
object distance is ,

[A]s 90 cm [B] 60cm

[C] 30cm [D] 40cm

A projectile has a minimum range of 200 m. The maximum height attained by it is
[A] 25m - [B] 50m

[C] 75m [D] 100m

A pair of physical quantity having same dimensional formula is

[AV energy and power [B] power and angular momentum
[C] angular momentum and torque [D torque and energy

When two semiconductors of p-type and n-type are ~rought in contact, they form a p-n junction
which acts like

[A] amplifier (B oscillator

[C]v rectifier [D transistor

The energy of the visible light is of the order of
[A] feweV (B few MeV
[C] fewkeV [D 0.0001eV

A simple harmonic motion is given by the equatk 1 x = 3sinw t + 4 cos 3 t, where x is in
meters. The amplitude of the motien is

[A] 3m (B 4m
[C] S5m D "m
SECTION - B (CHEMISTRY)
[Section B is compalsory 1. - all the candidates]

Question numbers 26-30 carry 1 mark each :

Body centered cubic lattice has coordination number of
[A] 8 (B] 4
IC] 12 [D} 6
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27.

28.

29.

31.

32.

33.

34,

35.
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NEE#III/SO-SS/A

Page 5 of 56

\tion from Raoult’s law ar¢ called

e or negative devi:

The solution which show positiv 1 )
(A] Ideal solutions [B] True _snlutmns B
[C] Real solutions [D| Non ideal solutions
Tyndall phenomena is exhibited by .
[A] NaClsolution [B] Starch solution

(D] FeCly solution

[C] Urea solution

The heat change for the reaction

2C0(g) + Os(g) — 2CO(g) is called .
[A] Heat of reaction (B] Heat of fusion
[C] Heat of formation [D] Heat of combustion
A system that can transfer Heither nor energy to and from its surrounding is called
[A] Anisolated system (B A closed system
[C] Anopen system [D] A homogeneous system

of a reaction X + 2Y — Products is

The molecularity
[A] 1 (B] 2
[C] 3 (D] O
The relationship between solubility of binary electrolyte and solubility product is given by
[A] 52 = ﬁKgp [B! S = KSP
[C] 4S5% = Kgp [D] 25% = Kgp
1 can have

When the azimuthal quantum number (1) is 3, n
[B] 3 values

[A}v 1 value
[C] 5 values (D] 7 values

The molecular shape of NHj is
[AYy Triangular
[C] Pyramidal

[B] Tetrahedral
[D] Octahedral

Which of the following can act both as Lowry Bronsted acids and bases”

[A] CO;* [B] H;O
3
[C] BF; [D] HSOy
The alloy commonly used for making heating element is
[A] ~ Brass [B] Bronze
[C] Duralumin [D] Nichrome
\Xhich of the following ore is called malachite?
{C]] g:ig [B] CuCO;Cu(OH),
[D] CuFeS,
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38. Red-Lead is

’ [A] Pb;O; 3] PbiO,
' [C]  PbO )] Pb-O
39. In qualitative analysis of Pb™, Ag".Cu™ and Cd ™ the common 1ons are farmished by
[A] HCland H,S 3] NH.OH and NHLC1
[C]  Na;SO, and H,S )] NH4OH and(NH, =CO;
40. Polymerization of chloroethylene gives rise to the polymer
[A] Polycthene (B} PVC
[C]  Teflon (D] Nylon
41.  Hard water when passed through ion exchange resin containing RCOOH group becomes free
from -
[A] Mg™ [B] Ca®
[C] cCr [D]- H;0
42. Stains of iron rust on clothes can be removed by
[A] Petrol [B] Oxalic acid
[C] HO; [D}.~ Alcohol
43. The components present in the producer gas are mainly
[A} CO; +N; [B] CO+H,+N,
[C] CO;+H, [D] CO+NO,
#4. The alkene which on ozonolysis yield acetone is
[A] CH,= CH, [B] CH;-CH=CH - CH;
fC] (CH3)2 C= C(CHJ)Z [D] CH3 -CH= CH2
45. General formula (RCO),0 represents
[A] A ketone [B] An ester
[C]  Anacid anhydride [D] A carboxylic acid
46.  Picric acid is
[A]  Tri nitroaniline [B]  Tri nitrotoluene
[C] A volatile liquid [D] 2,4,6-trinitrophenol

47.  Which one is the method for converting a ketone into hydrocarbon

[A]  Aldol condensation [B] RiemerTiemann reaction
[C]  Wolf- Kishner reduction [D] Cannizzaro reaction
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49. Tollen’s reagent is
Ammonical cuprous oxide

[A]  Ammonical cuprous chloride (B]

[C]  Ammonical silver bromide (D] Ammonical silver nitrate
50. Rosenmund reduction would convert

[A] Benzoyl chloride to benzaldehyde [B] AcEne o pIupaty

[C] Acetaldehyde to ethyl alcohol (D] Acetylene to acetaldehyde

SECTION-C (MATIIEMATICS)
[Section C is compulsory for all the candidates]

Question numbers 51— 80 carry 1 mark cach :
books from a collection of (2n + 1) books. If the total

5}' A student is allowed to select atmost n
number of ways in which he can select atleast one book 1s 255, then the value of n isv
[A] - 3 BT 4
[C] 75 [D] 6

52, If A and B are two matrices such that AB = B and BA = A, then/
[B] A+ B isidempotent

o [A} A — B is idempotent
[C] (A5—-B%)3=4"- B3 (DT A — B is nilpotent

ential equation (1 +y + ;czﬂ_y)dx +(x+x3Ndy=0is v

53.  An integrating factor of the differ i
“ = B] ¢¥
[C] 1 (D] logx
x

54,  The equation of the plane through the intersection of the planes x +y +z =1,-
v 2x +3y+ 4z~ 5 and perpendicular to the plane x =y +z=01s N
[A] 2x+3z+4=0 ' [B] x+31z—-68=0
[D] x—-7y+21z—41=0

[y x-z+2=0

55. . _ x+2y+3z v v b .
s IfsmvTm,thenxax+yay+zazlsuqualtoJ
[B] —3cosv

[A] —3sinv ,
[D] —3tanv




39.

60.
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IR aovisn =1, 8 3n

HeR " X+sin"'y4sin~lz =3 e 100 ¢ 300 o 1 u i

¢ > then the va ue of x + yreaer - 2101 4y10147100 10/
Al O

- [B] 1

& D] 3

Jtan~1(-1_ an=-11(1 =13 ;
s (‘:w'j) — lan (;_‘) = tan ‘(:) . then x is equal to/

|A] 1 (B] 3

N V3 D] 1

V3

Two bags contain 3 white, 2 black and 2 white. 4 black balls respectively. A ball is chosen at
random then the probability of its being black is

N 2 (B 2
15 | '3

[C] 1 ‘ (D] None of these
5

A circle touches the x-axis and also touches the circle with centre at (0. 3) and radius 2. The

locus of the centre of the circle is v
[A] A hyperbola ‘Bl A parabola
[C] An ellipse D] Acircle

The value of a so that the vector F = (axy-z*)i + (a-2)x?j + (1- a)xz2k is irrotational is
B] 3
D] 1

V.5
iy

H (-J

£

The straight lines 3x + 4y — 5 = 0 and 4x = 3y + 15 intersects at the point P. On these lines
the points Q and R are chosen so that PQ = PR. The possible slopes of the line QR passing
trough (1, 2) are

5."“_‘]/ 7 1 |B] 7 d
/, - ’ '-5
(C} 1 D 1
1 7' iy _7;; | J 3J .
. x-1 = = - 5 5
The lines ——=£—2—=% and -5-3—-:"-0—3—51 are
[A] parallel [13] coincident

[C)- skew D] perpendicular

-
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g 9ax? + 12a%x + 1
atpand q respectively such th

If the function f(x) = 243 _
minimum values

[A] 1

2
v S 3 .
vhere a >0, attains s maximum and

atp? = q, then a is equal to
(B] 3

(5 I S |

| [CV

D] 1

then the value of Kis V3
L M B] 3

i 1.7

‘lf S i N 2> . - . b ~ ~ T La r foo d
1S any closed surface enclosing a volume V and I = xi +2yj + 3zk. The value of [[ F.fids

/il
@ Rolle's theorem holds for £(x) = x3 — 622 4 Kx + 5 on [1, 3], with ¢ = 2 4 2
r L] = -—3. L]

IS
- R B] 3V
B AN (D} 6V
. It7 = xt + yj + zk and r = |#|, then the value of curl(r™7) is
[A] 21 (B] 3+ 2Zf
€] o [D] x2+ y? + 22
s The shortest distance between the lines o T R SVY: | N2 _VH_E2
1 3 _4 1 3 4 S
[A] 1 ot yabap e B
: | b1 ¥y ) v
X
g 1 - D] 1
V3 3
68.  The radius of curvature at the origin for the curve x* +y* —2x* + 6y =0 is
(Al 3 Vg B 5
2 2
(€] 1 D] 1
2

69. The value of the determinant S =

0 a-b a-c
b-a 0 b-c| is
c-a c¢-b 0

[A] abc B] 1
[C]- 0 ' [D] (a-b) (b—c) (c-a)
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0, 1fXisa Poisson variate such that P(2) = 9P(4) + 90P(6), then the mean of X'is

g = (B +2
&1 = [D] None of these
‘ - : tangle

7. The value of line integral L [(x2 = y?)dx + 2xy dy] where ¢ is the boundary of the rectang

formed by lines x = 0,x = 2,y =0,y = 1is

(A] 1 (B] 2

Lo (D] 4
72. 1f logs 2.10g3(2* = 5) and logs(2* — -72*) are in A.P., then x is equal to

Al 1 Bl 5

llc} 2 [D] None of these

2 5 g . th o
73. If third term of an H. P. is % and the fifth term 1s Tl then its 15 term 1S

Ay 1 B] 1
T 29
[c] 1 o] 1
53 59

74 The radius of curvature at the point (x, y) on the curve x? = 4ay is

A1 2va(y + )’ B Lg%
Va
] 1 23 [D] 1 3
—(14x%)"/2 X T @) 12
75.  The coefficients of the (2r + 4)** and (r — 2)*" terms in (1 + x)*® are equal, then r is equal to
[A] 10 - [B] 8
€] 5 [D] 6
76. sinx secx x®-1

If f(x) = |cosecx xsinx cosx |, then f:ﬁq f(x) dx is equal to
tanx xtanx x2+1 -
[A]+ O

: B] g+1
s 2-1 D] 1
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ThC c l.l'lﬁ Al X ‘ ) _— e #
77. Y quation of the bisectors of the angle between the lines represented by the equation
x? 4+ 2xycosecf - y? =0 is

2
[A] x*—2xy secO —y%=0 [B] x%-—2xy cos@—y*=0

[C] x*-2xysin@-y*=0 [D] None of these
78.  The focus of the parabola x2 — 8x + 2y —10 =0 Is
[A)r (4,13) ity (4 27
(€] ( 13) ] (, 25
A Womnd ___)
2 (4 2
79.  The area bounded by y = xZandy=1- x%is
) 5 ' B] 32
3 3
[ 8 (D] 64
-3 3
80.  The greatest rate of increase of u = x? + yz? at the point (1, —1,3)is
Ay’ 11 BlavZ
[C] 3 [D] None of these

[CANDIDATE HAS TO ATTEMPT QUESTION NUMBERS 81 — 130
OF SECTION D FROM APPROPRIATE ENGINEERING BRANCH
AS SHOWN IN THE ADMIT CARD OF NEE - 2016]
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| the andidates]

SECTION - C (MATHE
[Section C is Compulsory for all a

Question numbers 51-80 carry 1 mark each:

5 The number of solution of the equation
tan~ (x = 1) + tan"'x + tan—(x 4 1) = tan™ 3x i
[A] 3 [B] 2
52. 2 Y - A AP
The foci of the ellipse . + \E = 1 and the hyperbola o -y = o coincide, then the
value of B? is : a>b \ NN i
\ < .7
[A] 1 [B] 5 T o .
[C] 9 [D] 7 O/j{' o s
53, IfF = xy%i + 2xyzj — 3yz®k, then curl F at {1,~1,1)1= iy
[A] i+2k [B] -i+2k WA/ 3
(€l —i— 2k D] - i-2f o
54.. Equations of the straight line through the point (4, b, ¢) which is paraliel to z-axis is
[A] x--a=y—b=z—c B] : ~a.y—=b ===
1 0 0 "o o 1
[C] x._a=};-b E—E [D!f 1.lone of these
0 1 0 A
55. A purse c01-1tat.ins 4 copper, 3 silver coins and the secc ad purse contains 6 copper, 2 silver
coins. A coin is taken from any purse, the probability t' at it is a copper coin be
[A] 477 [B] 4
[C] 3/7 [D)/ +7/56
56, The events A and B are such that P(4) = 1/4, P(A B) =1/2 and P(B |A) = 2/3.Then
P(B) is * |
[A] 1/2 [B] /3 PR
D] 2/3 | B

[C} 1/6 :
b - ) g






66.

67,

68.

69.

\
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If x>1,p>1,2z>1 arein G.P. then ; . are In
l4+logx 1+logy +logz
fﬁ
o
[A] AP [B] 1 .P. " X
C] G.P. [D] 1 one of these r{'l’
" ¥ ' o X
= The greatest rate of increas®or u = xyz’at the point (1, ), 3) U\’-'L
_ P
[A)}” 9 [B] " %
[C] -9 (D]

The linear system of equations x +y +z =6, x + 2} +32 =10, x +2y faz = B has

unique solution if
[A] [/ = 10, @ may have any value [B] « =3, B+10
[C] a=3 =10 [D¥ « = 3, B may have any value

x =1
d

The value of an integral is thi X is

Bl (1/v2) log[(x* - 1)/xV2)]

[Al'/i (1/V2) tan™'[(x* - 1)/xV2)]
D] (1/V2) log[(x* + 1)/2V2)]

[C] (a/82) sin7*[(x* — 1)/xV2)]

—_— A~ __""\‘

If S is any closed surface, then j_[ curl F n ds Ak R

5 _*ﬁ$\ l ﬁﬁ

2 Opry
[A] -2 B] - e
€] 1 »  [DM
\\
The lines 2= = 222 = 222 3nd Z2 =22 =22 are (oplanar if o
1 1 —a " 2 1 o
\—”

[A] a=1o0or —1 [B] ¢ =0o0r -3 \
[C] a=30r —3 [Dl/f¢: =0o0r —1 o

For a binomial variable X if n=5 and P(X = 1) = 8P(X = 3). Then p is given by
u ¥ 34 0 b o™

[A] 4/5 5, 1 84, P 1L B] 1/3 Plon—ad=2 1 1

[c] s 2] . m] =3

-
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70.  The arca bounded by the curves y? =4x and:1=4y 18
L i
s o B)/1673
[C] 83 (D]
, . ; d’y ey =0
n Two linearly independent solutions of the difi srential equation 4 (;;—;) + 4 ( dx) + 5y
are
[A] e*/2 cosx, o~¥/2 sinx [B] e*/% cosx, e*/? sinx
(C] e~ *'?cosx, e */? sinx [D] e~*'?cosx, e*/? sinx
a L4
7. Ifaisa real number and if the middle term of (5 +3] is 1120, then value of a is
[A] £2 [B] =l
[C] +3 [D] +J2
73.  The point on the curve Jx +JJ-) = JE , the normal at which is parallel to the X-axis is
\ 5,4
[A] (0.0 (BY (0, 2) Lo
[C] (a0) [D] (a,3)
74.  The number of diagonals in a octagon is
[A] 20 B] 28
[C] 10 [D] 16
75, Ifthelines 3x + ¥+ 2=0,2x—y43=0andxtmy-3% 0 are concurrent, then
/" the value of m IS
2- 1 %
g iz, D
) 1 (B] 2 e
[C] 3 [D], 4 "
7‘} EA be an 4 X 4 matrix such that determinan of Ais 2. Then the determinant of adj A
SR (': vl
f o 1Bl 16 3(3-3mm) Bt
[D]. 4 °\"_°\w+b*3 +umat
b

Il 2
-5m+10:=0

- 1
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/, llipse X ik y: =1 \
, e C is the ellipse —— .
/ “ “he value of line integral J(h. ~§y)dx+(x ~6y)dy ,v here L1 4 ’L\ [ .4
/ ' B] '0r ‘L3 of
/ [A] © [[)] |27 b\ ?’/
/ Il 2 I r
/ [C 2n Q
i/ 3 b T
4 | ot (x4 2¥Y (3Z) =7
78 Which is the solution of the differential equation: (x y7) (dx )
4 .
i B] y=(1/2)y*+c A5\ I'_L
[}] ,\‘{1 = 'L: . [D] Jone of these ) WM Y )
[C] x/y=y"+¢ ‘ -"(?g r}-\- ‘14
QMM N ¢ “.1' -"'5
- 6 _® X s o\ ’L- = . I 9
9. If sin™* (;) + cosec™’ (:) = 7, then the value of x i an Ty ) i %
: .
[BY : %
Al 1 -
o 4 (b} "
0. Inan ellipse, the distance between its foci is 6 and minc r axis is 8, then its eccentricity is . o)
'A' )
[A] 172 Bl :iV5 RE é;
[c] 45 . DI/ /s > L%
G’ -
v
-—-—xxx---Mathematics Paper En 1-—-xxx VX W
) ~ w -
i V) .
P QL \
s “: . a
'L‘\_\ e 1,0 rb‘a &
| 2 ( 0‘ J[} ,/,‘:\r > '}
b = 1 b . v
U ‘1) 4 Q/ \ ("}.b / .,-0)
" \0 ) r})‘{.’ bg- _ & K}( .d -
) b - Q H oy bt (b . N
j(_ij,' "} = ?_,{. \ ‘of.. r;‘?f Q{ W,.’
\ \\ V" w
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g7, lrrigation canal is generally aligned along
[A] Ridge line
: B] Contour line
7 [
[C] Valley line [D] Straight line
Reynolds number is the ratio of inertial force and ... ............
[A] Elasticity [B] Gravitational force

[C] Surface tension [D] Viscous force

80,  Hydrostatic pressure on dam depends upon, its

[A] Length [B] Depth
[C] Material [D] “All of these

90. If the dynamic viscosity of a fluid is 0.5 poise and sj acific gravity

viscosity of that fluid in stokes is

[A] 0.25 [B] 0.50

[C]~ 1.0 " [D° None of these
9]. The ratio of the volume of voids to the volume of s

as

[A}~ Porosity [B° Void ratio
[C] Specific gravity [D None of these

92. A vertical triangular area with vertex dow
free surface of a liquid. The centre of pressure

B hA3

[A] W4
[C} b2 [D 2h/3

93, Under-reamed piles are generally

[B  Bored pile

[A] Driven pile
[D  Allof these

[C] Precast pile
94 The unit weight of a soil at zero air voids depends ¢ 1

[A}” Specific gravity [B Water content
[C] Unit weight of water [C  Allof these

is 0.5, then the kinematic

o 1 solids in a given soil mass, is known

nward a d altitude 'h' has its base lying on the
belov the free surface is at a distance of
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" the lower cle rew s t
1f r clamp screw is tightened and upper clan p screw is loosened, the theodolite

103.
may be rotated

[A] On its outer spindle without a relative [B] (n its outer spindle with a relative
motion between the vernier and | otion between the vernier and
graduated scale of lower plate , raduated scale of lower plate

[Cly On its inner spindle with a relative [D] ©'n its inner spindle without 2
motion between the vernier and | +lative motion between the vernier

graduated scale of lower plate . d graduated scale of lower plate

104. For steel structure, the most economical section for coh mn is

[B] ! olid circular

[A] Rectangular
[D] ] exagonal

[C] Tubular section
105. The detention period in coagulation tanks is usually key © as

[B) - 0 to 6.0 hours ~

[A] 1.0to 1.5 hours
[D] ¢to 12 hours ~

[C] 7to9 hours

106. If the focal length of the object glass is 25 cm and tl 2 distance from object glass to the

trunnion axis is 15 cm, the additive constant is

[A] 0.1 [B] C6
[C] 04 [D] 133

107. The population of a town in three consecutive years is 5000, 7000 and 8400, respectively.
The population of the town in the fourth consecutive ye r according to geometrical increase

method 1s
[A] 9500 [B] 9300
[C] 10100 [D}~ 11920

108. The type of valve which is provided on the suction pipe n a tube-well is

[A}~ Reflux val\ff: [B] A r-relief valve
[C] Pressure relief valve [D] S uice valve

109. For controlling the growth of algae, the chemical genera ly used is

[A] Alum
_ [B] L me
[C] Bleaching powder [D]] C pper sulphate

e o i .

(Space for rough works)
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110." Self-cleansing velocity is
[B] The maximum velocity of flov

[A] The minimum velocity of flow req:ired
to maintain a certain amount of soli Is in required to maintain a certal
the flow amount of solids in the flow
[C] Such . flow velocity as would be [D] Such flow velocity as would b
~  sufficient to flush out any depoited sufficient to ensure that sewage doe
not remain in the sewer

solids in the sewer

Question numbers 111-130 carry 2 marks eac :

111.  One simply supported beam ‘A’ carries a roint load at its
‘B’ carries same load uniformly distribu ed over the en
deflection of the beams A and B will be

nother identical bear

mid span. A _
e ratio of maximur

tire span. Th

[A] 5/8 [B] 8/5
[C] 3/5 [D] None of the these
rve at the frec end of a cantilever beam of span L and flexuré

112: The slope of the elastic cu
f intensity W is

rigidity EI, subjected to uniformly distrib' ted load o
[B] WLY3EL

[A]/ WL/6EI " |

[C] WLY8EI \ [D] WL’2EI

A drainage basin has axial length and a :a 100 km and 225 km?, respectively. The forr
factor of the same basin is

[A] 0.15 [B] 020

[C] 0.25 [D] 0.30

The reduction coefficient of a reinforced oncrete column with an effective length of 4.8 1

114.
and size 250x300 mm is

[A] 0.80 [B] 0.95
[C] 0.90 [D] 0.85

115.  If the velocities of flow of a stream of 1{ m depth recorded by a current meter at depths ¢
9 mand 8 m are 0.7 m and 0.3 m, respect vely, the discharge per unit width of the stream 1

cubic metres, is

[B] 5.0

(A] 25
[D] None of these

(C] 10.0
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A coarse grained soil sample has void rati : ;
1L : ; : oid ratio 0.75 and specific "
. gradient at which quick sand condition occurs, is P il

[AM 1.00 (B] 0.0
[C] 0.75 [D] 0.5

{17. 1f one wants to be 90% sure that the design flood ina dim project will not occur during the

design life period of 100 years, the recurrence interval fc r such a flood would be

[B] E ualto 100 years

[A] About 90 years
[D}~ R »ughly 1000 years

[C1 About 110 years

118. The intensity of active carth pressure at a depth of 10 1 in a dry cohesionless sand with an
angle internal friction 30° and weight 18 kN/m’, is

[A] 40 KN/m’ (B] 5 kN/m’
[C] 60 kN/m’ (D] 8 kN/m’
has a diameter 3 cm at its vena

m a 4 cm diameter orifice
ficient of discharge for the orifice

119. A fluid jet discharging fro
of velocity is 0.98, the coe

contracta. If the coefficient
will be

[Al/ 0.98 x (0.75)’ [B] ((.75)°/0.98
[C] 0.98x(1.33)’ [D] 098/(1.33)°

A clay strata of 2 m thickness consolidates 80% in 10 y:ars. For 80% consolidation of 8 m

120.
thick of same clay layer, required time is
[A] 100 years [B] 1,0 years
[C] 140 years [D] 10 years
121 A vehicle is travelling at a speed of 80 km/hour on cor crete pavement. For the coefficient

pf friction between tyre and pavement surface being 0.5, stopping distance for the vehicle

IS

[A] 44.44m [B] 799 m
[C] 11643 m [D] 2:2.86 m
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122.

126.
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Given that Plasticity Index (PI) of local st il = 15 and PI of sand = zero, the
PI of 6, the percentage of sand in the mix ¢ wuld be

(B] 60

[A] 70
(D] 30

[C] 40

A soil has a discharge velocity of 6x10” m s and a void ratio of 0.5. Find its seepage

velocity

[A] 18x107m/s [B] 12x1q'7 m/s

[C] 6x107m/s (D] 3x107 m/s

e intersecti »n of a 3% up gradient and 5% down gradient.

A summit curve is formed at th
ength of summit curve needed will be

To provide a stopping distance of 128 m, th: 1

[B] 340m

[A] 271 m
[D] 298 m

[C] 322m

»n is reinforced with 4 bars whose area of cross

An old short column 20 cm x 20 cm in sects
mpressive stresses in concrete and steel are 4.0

sectional area is 20 sq. cm. If permissible c¢
MPa and 130 MPa, the safe load on the colu nn, should not exceed

[A] 41.2kN [B] 412kN
[C] 4120kN [D] None of these

For a sleeper density of (n+5), the number ¢ “sleepers required for constructing a broad
gauge railway track of length 650 m is

[A] 900 . [B] 918
[C] 975 [D] 880

The following consecutive readings were ta ‘en with a dumpy level and a 3 m staff on a
continuously sloping ground.

0.425, 1.035, 1.950, 2.360, 2.950, 0.750, .565,2.450, 0.320, 1.025, 2.165, 2.9
‘ ] : ] ] g e 9 o y M. s Lo y e y e 5 »
Which of the following reading are backsight ? :

[A] 0.425,2.950, 0.750, 0.320 (B] 0425,0.750,0.320,2.955
[C}~ 0.425, 0.750, 0.320 [D] 0.425,2.360, 0.750, 0.320

n for a desired )DE:

5 and

K fli

and

3 10|



J1/17/30-35/A Page 31 of 64
PAPER CODE : 31

hark (B. M) of R. L 300 m is 2.685 m and fore sight

128 The back staff reading on a bench n
duced level of that pHint is

reading on a point is 1.345 m. The re

[A] 302.685m [B] 30 .345m
[C] 304.030m [D}/ 30 340 m

[29. A city supply of 15000 cubic metres of water per day i¢ treated with a chlorine dosage of

LY
0.5 ppm. For this purpose, the requirement of 25% bleacl ing powder per day would be
[A] 300 kg [B] 75 ke
sk [D] 7. kg

In a BOD. test, 1..0 ml of raw sewage was diluted to 00 ml and the dissolved oxygen
concentration of diluted sample was 6.0 ppm. On incuba' ing the diluted sample for 5 day at

20°C. its BOD was 4.0 ppm. The BOD of raw sewage w 1s

[A] 100 ppm [B] 20) ppm
[D] None of these

[C]. 300 ppm
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