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Mechanical Engineering
Q1 to 25 carry 1 mark each.

1. Thermal expansion of material arises
from

(a) Strong bonds (b) Weak bonds
(c) Thermal vibration '

(d) Asymmetry of potential energy curve

Ablation heat transfer method is used
on surface of

(a) Submarines (b) Satellites

(¢) Nuclear warheads

(d) High speed aircraft

If one solid phase splits into two solid
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10.

phases on heating the reaction is
(a) Eutectic (b) Peritectic
(c) Hypereutectic (d) Peritectoid

The configuration in which viscous fluid
flows between the concentric rntatmg
cylinders is called as

(a) Tavlor-coutte flow

(b) Secondary flow

(¢) Falkner-skan equation

(d) Tollmein-schlichting flow

For two dimensional irrotational flow
which of the following condition is in-

dispensable (if ¢is velocity potential
and v is stream function)

1. Viy=0 2. V2p=0
3. Oy L
(a) 2and 3 (b) 1 and 3

(¢) 1and?2 (d) 1. 2 and 3

Which of the following is not a maxwell's
equation

(a) ay V- fdl (b) (881{@13
9S b -|aP | r L9k

9P
oT ) BP dP oS
©l=|=-]=]| @& =2
OV L tas L (AT L lav
Anti-dieseling system is part of
(a) Modern carburetor
(b) Multiport fuel injection system

(¢) Fuel pump in C.I. engine
(d) Fuel pump in S.I. engines

Air is flowing in a pipeline having spe-
cific heat at constant pressure 1005 J/
kg°c at a velocity of 350 m/s and having
pressure and temperature of 10Kpa and
25°C. then isentropic stagnation pres-
sure is

(a) 150.5 KPa
(©) 171.7 KPa

(b) 192 KPa
(d) 188.8 Kpa

‘Which of the fn]luwmg refrigerants

have zero ozone depletion potential and
negligible global warming potential?

(a) R-11 (b) R-12
(c) R-22 (d) R-134

Which of the following is incorrect with
reference to work study

11.

12,

13.

14.

(a) Normal time = representative time X rat-
ing factor

(b) Normal time = representative time + rat-
ing time

(c) Standard time = work content + unavoid-
able delay

(d) Standard time = normal time

A gradually applied load W is suspend-
ed by wire ropes AB and CD as shown in
the figure. The wire AB and CD made of
the same material and of the same cross-
section are connected to a rigid block
from which the load W is suspen-ded in
such a way that both the ropes stretch
by the same amount. If the stress in AB

‘and CD are P, and P, respectively, then

the ratio P, / P, will be

A
LLLAEE
] C
LlLidd
8 Py 1
J Py 6
B of |
EE*I——I-
: b4
(a) 3/2 (b) 2/3 (c) 3/4 (d) 4/3

The reaction at B due to the load as
shown in the given figure is

W
A B Hinge
e -
PR TR
e
'3m=2=4m im *
(2) @ (© 20 (@ 30

The rate of flow through v-notch is pro-
portional to which one of the following?

Two eylinder each weighing 900 N are
placed in a box as shown then reactions
at A, B and C are
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15.

16.

17,

18.

20.

B

1900 1800 900
a L — §) 9005 y

900 1800 900

In a multiple dise clutch, if there are
8 dises on the driving shaft and 5 disc
on the driven shaft, then the number of

pairs of contact surface will be equal to
(a) 10 (b) 11 S (S U

If the temperature of a solid surface
changes from 27°C to 627°C, then its
emissive power will increase in the ra-
tio of _

(a) 3 (b) 9 (c) 27 (d) 81

The interference can be avoided in invo
Iute gears by - |

(a) Changing the pressure angle. the centre
distance can be varied

(b) Using modified involute

(c) Incj:‘easing the addendum on the smaller
wheel and reducing it on the larger wheel

(d) All of the above methods

An ideal gas throttled through an insu-
lated value. The exit pressure is lower
than inlet pressure. The exit tempera-
ture

(¢) 900,1800,900

(a) Increases

(b) Decreases
(¢) Remains constant
(d) Cannot be determined

It is required to drill a hole through
20mm thick plate a feed rate of 0.2 mm/
rev. the time to accomplish this task
will be

(@) 10 sec (b) 20 seec (c) 30 sec (d) 40 sec

Fixed investments for manufacturing a
product in a particular year is Rs 80,000,

21.

22.

23.

24,

25.

— g,

the estimate sales for this period is Rs
210000. the variable cost per unit for
this produet is Rs. 10/~. If each unit is
sold at Rs. 30/- then the break even point
would be

(a) 4000 (b) 5000  (c) 1000 (d) 20000

The degree of the differential equation

d x
dti
(a) 0 (b) 1 () 2 (d) 3

The point of maxima of the function 3.46

sin x + 2 cos x over the interval [U,/:n:-‘ is

@% ®O% O @Y

9%° =0 is

If matrix A is symmetrical and matrix B

is skew symmetric then

(a) CTAC is skew-symmetric and oTAR is
symmetrical

(b) CTAC is symmetrical at CTB(C is sym-
metrical

(¢) both cTAQ and TgC are skew sym-
metrical

(d) CTAC is symmetrical and TgQ is
skew symmetrical

For what value of Z the function w de-

fined by Z=e " (cos u+isin u) where
M =1u+1v cease to be analytic?

(a) i (b) —i (©) 0. (d) 1

The differential equation for all ellipses
centroid at origin is

dy d’y

Where ¥, =§X“_ Yoi= 12

(@) yyi+2xy; —y=0
(b) Xyys +XyT =Xy,

(¢) XYy, + X(F’I )2 -yvy; =0

Z2
(@ 2xyy, +x(y; | -2y =0

Q.26-55 cari:_'y two marks each

26.

2 =23
For Given matrix A=|-2 -1 6| one
14 2 0
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27.

28.

30.

31.

32.

33.

of the eigen value is 3. the other two ei-
gen values are

(a) 2.-5 (b) 3,-5

(c) 2,5 (d) 3,5

The solution of the differential equation
dy

x> =y[log(y) ~log(x) +1] is y =
dx

@ € () X b x% @ xe*

Identify the correct statements regard-

ing roots of x? +15%x% +7x —11=0.it has

(a) One positive root (b) One negative root
(c) Has two real root (d) Has four real root

. A cutting tool has a radius of 1.8 mm.

the feed rate for the theoretical surface

roughness of R, =3 um is
{a) 0.168 mm/rev (b) 0.036 mm/rev
(c) 0.410 mm/rev (d) 0.529 mm/rev

Compute the strain hardening exponent
n for a alloy in which a true stress of 515
MPa produces a true strain of 0.10. As-
sume a value of 2015 MPa for K.

(a) 0.30 (b) 0.40 - (c)0.50  (d) 0.60

Using Cauchy’s integral theorem, the
value of the integration (integration
being taken in counter clockwise direc-

z° —6

tion) J?zui dz is

211-. : - Tt :
(a) j——4El (b) ——6m

81 3

4m -
(c) ——bm (d) 1

81

A riveting machine is driven by a con-
stant torque 7 kw motor. The moving
parts including the flywheel are equiva-
lent to 175 kg at 0.7 m radius and riv-
eting takes 1 second and absorb 10000
N-m of energy. The speed of flywheel is
500 rpm, before riveting then the num-
ber of rivets closed per minute is

(a) 20  (b) 22 ©)40  (d) 42

A unbiased coin is tossed. If the result
is head, a pair of unbiased dice is rolled
and the number obtained by adding the
numbers on the two faces is noted. If the
result is tail, a card from a well shuffed
pack of eleven cards numbered 2, 3,4

34,

35.

36.

37.

12 is picked and the number of the card
is noted. The probability that the noted
number is either 7 or 8 is |

(a) 0.240 (b) 0.244 (c) 0.184 (d) 0.024

The reactive force and the moment at
the wall for the cantilever beam of uni-
form mass 1.4kg supported as shown in
figure are: (assume rigid body)

Fflres

S5

S T

(a) 19.2N, 34.5N.m

(b) 30N, 34.5N.m

(¢) 12N, 34.5N.m

(d) Can not be determined

In the given figure 1kg mass is lying on
the rough surface. A force f=5t N is ap-
plied on it an angle 9 from horizontal
such that the mass leaves the surface
without sliding. The minimum value of

0 is (take g=10m/s>

F=5t

U=0.8

@0 ®73 @8l (@90

A rotating machine 560kg operating at
1500rpm has an unbalance 0.12kgm.
the damping in isolation is given £= 0,08,
Determine the stiffness of isolators s
that the transmissibility at operating
speed is less than 0.15

(a) 0.86MN/m (b) 2.02MN/m
(c) 3.8MN/m (d) 4.6MN/m

In the given figure a disc of mass 2k
having radius 0.1m and moment of in-

ertia about its axis 0.01kgm2 is given
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38.

39.

initial angular velocity 10rad/sec and
placed on the rough surface as shown in
figure. There is no linear velocity of disc
initially then identify the correct state-
ments.

2kg

im
1=0.01 kgm?2

1. The frictional force at t=0 acts in
positive x direction.

2. The frictional force at t=0 acts in
negative x direction.

3. Frictional force at in positive x di-
rection initially and after some time
it acts in negative x direction (after
t=0.5sec)

4. Frictional force acts in positive x
direction till t=0.5sec and becomes
negligible after that.

5. Frictional force acts in positive x di-
rection till t=0.25sec and becomes
negligible after that.

(a)l and 3 (b) 2 only

(¢) 1and4 (d) 1, 3 and 5

Which of the following is/are higher
pair?

1. Thomson indicator mechanism

2. Double McInnes indicator mecha-
nism.

3. Hart’s straight line mechanism.

4. Cross by indicator mechanism.

5. Tooth gearing mechanism.
(a) 1 only (b) 5 only
(b) 3 and 5 (d) 2,3,4and 5

For a single degree viscously damped
system, viscous damping coefficient
=100N.s/m, spring constant=100N.m and
mass involved is 5kg, then nature and
equation of motion is

(3.) CritiCB.‘H}" damped. x= (A +Bt] e—lﬂt

(b) Underdamped1 wi= {A +Bt] E—lﬂ
-18.941 —1.06t

E

(c) Overdamped, x=Ae +Be

(d) Under damped, x= A o~ 1894t p —1.06¢

41.

42.

43.

10.

The factors that promote non-crystallin-
ity in polymers are

1. Large random side groups.

2. Addition of plasticizers.

3. Copolymerisation

4. Branching.
(a) 1,2, 3and 4
(c) 1,2 and 4

(b) 1,2 and 3
(d) 2 and 4

The S-N curves for three different mate-
rials are shown in the given figure then
match the curve's with the materials in-
volved.
(A) Nvlon
(B) 0.5%¢ Steel
(C) Aluminium alloy
500 MN/m=
9
o TR T TR R DR P L L L L gl EE'IN."IIHE'
:2“:
=
% 2
o
2
e e - ——— 100 MN/m*=
= 1 -
3 1 i |
107 107 10/ 107
No. of cycles (N) ==
A B B
(a) 1 2 3
(b) 1 3 2
(c) 2 1 3
(d) 3 1 2
Air (ideal gas with y=1.4) at 4 bar and
350 K meters a reversible and adiabatic
nozzle with negligible velocity and
leaves at 1 bar. If the molar mass of air
is 29%x10 kg / mol then exit velocity of
nozzle is
(a) 479.35 m/s (b) 338.95.m/s
(c) 478.54 m/s (d) 837.54 m/s
Match List-I (Type of ends) with List-

IT (no. of active turns, N) and select the
correct answer using the codes given
below the lists:

List-I

A. Square ends

B. Square ends (ground)
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44.

45.

46.

47.

O —

C. Plain ends
D. Plain ends (ground)

List-1I
1. Ny -2 2. N, =% 3. N,
Where N, =Total no. of turns
Codes
A B C D
(a) 1 2 3 3
(b) 1 3 3 2
(c) 1 1 2 3
(d) 1 | 3 2
Given = %(:«2 = }FE and 6=Txy The
discharge passing between the stream

lines through the points (1, 3) and (5, 5)
is

(a) 6umt (b) 7Tunit (¢) 8 unit (d) 9 unit

An insulated tank initially contains 0.25
kg of a gas with an internal energy of
200 K.J/kg. Additional gas with an inter-
nal energy of 300 KJ/kg and an enthalpy
of 400 KJ/kg enters the tank until the to-
tal mass of a gas contained is 1 kg. what
is the final internal energy in KJ/kg of
the gas in the tank?

(a) 265 KJ/kg (b) 275 KJ/kg

(c) 225 KJ/kg (d) 250 KJ/kg

In a cotter joint, the width of the cotter
at the centre of 40 mm and its thickness
is 15 mm. The load acting on the cotter
is 60 KN. What is the sharing stress de-
veloped in the cotter?

(a) 20 N/ mm? () 30 N/mm?
© 40 N/mm? (d) 50 N/ mm?

In an axial flow gas turbine, the hot gas-
es approach the rotor inlet with an ab-
solute velocity of 700 m/s in direction 60°
from the wheel tangent. The gases leave
the rotor axially. If the blade speed is
300 m/s, then the theoretical power out-
put per kg/sec of gas flow will be

(a) 120 kw (b) 130 kw

(c) 140 kw (d) 150 kw

Common Data Questions:

Common Data question 48 and 49

A cantilever beam of HTS is loaded by a
parabolic load as shown in figure. The
length of beam is 8m and load intensity at
the support is 5 KN/m. The beam is mode of

square cross-section of size 40 mm.

48.

49,

5 KN/m
A; "" :r : 4 : q'& o B
;"*-"‘ y.. t.~h"‘. - ﬁ. ""

The maximum shear force on the beam

is
(a) 8 KN (b) 10.02 KN
(c) 12.91 KN (c) 13.33 KN

The maximum shear stress on the fiberss
of beam will be

(a)12.5 N/ mm?
(¢©) 8.5 N/mm?*

(b) 10.5 N/ mm?
(d 7.5 N/ mm?

Common data for question 50 to 51

The stream function y=4xy in which vy

is in cm®/sec and x and y are in meters.
Describe the incompressible flow between
the boundary shown below

Xy=5

B(3.1)

I 3m p A

50. The velocity at B is

a1l.

(a) 0.12 cm/sec?

(b) 0.04 cm/ sec?

(c) 0.126 cm/ sec”

(d) 50.6x107°% cm / sec?

Convective acceleration at B is

(a) 48x10°* em/s°
(b) 48x107° ecm/s?
(©) 50.6x107* em/s?
(d) 50.6x107° cm /s
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inked answer questions

Statement for linked question 52
and 53

A liquid vapour simple Freon-12 refrigerator
operates at temperature 35°C and -15°C. The
required properties of Freon 12 is given as

Q.5

26,

General Aptitude (GA) Questions

6 to Q.60 carry one marks each.

The question below consists of a pair of
related words followed by four pair of
words. Select the pair that best express-
es the relation in original pair: PHILAT-

52. Then energy performance ratio (EPR) of the system is

Temp | Super heated
: =
20 K | 10 K
| A
T(°C) J A E Al K
e h"—J]]SE gal g beg B ) i gl
kg || Blkg )| ®lkek kg kek || | ke |- kok
35 69.5 201.5 06839 | 2164 | 0931 | 231.0 0.7741
15 | 1810 0.7052 193.2 | 0.751 | 205.7 0.7942
(@) 2.56 ®) 3.00 © 3.11 T (d) 4.09

23.

If the liquid-vapour heat exchanger is
installed in the above system with the
vapour leaving the heat exchanger at
15°C. then what is the new COP?

(a) 3.01 (b) 4.20 (c) 4.52 (c) 4.73

Statement linked question 54 and 55
54. A straight tube having a diameter of

40 mm carries water with a velocity
of 10m/s. The temperature of he tube
surface is 50°C and the flowing water
is heated from in the inlet tempera-

tureT, =15°Cto an outlet temperature

T, = 25°C. Take the physical properties
of the water at its mean bulk tempera-
ture and the following correlation for
heat transfer coefficient

Nu=0.023(Re)"" (Pr)"*

v=1.006x10"%m? /s.K =59.86x10 0/ mk

59.

and Cp = 4183 J / kgk

(a) 5986 W/m?k (b) 6174.4 W/ m’k
(¢) 9239.6 W/ m“k (d) 2058 W.fmﬁk
For the above problem the amount of

heat transferred to water per unit time
is

(a) 125.3 kw
(e) 418.2 kw

(h) 209.6 kw
(d) 524.13 kw

a1,

28.

60.

ELIST: STAMPS

(a) Numismatist: coins
(b) Astrologer: ;ﬂ"mliutidns
(c) Cartographer: maps.
(d) Pawn broken: jewelry

A serewdriver and a hammer currently
have the same price. If the price of a
screw driver rises by 3% by what per-
cent will the cost of 3 screw drivers and
3 hammers rise?
(a) 3%

(c) 2%

(h) 4%
{d} Lq"'%

Choose the most appropriate word from
the options given below to complete the
following sentence.

We last confidence in him because he

never the grandiose promises
he had made.

(a) Forgot about (b) Reneged on

(b) Tired of (d) Delivered on

Choose the most appropriate word from
the options given below to complete the
following sentence,

To the dismay of the student body, the
class president was berated by
the principal at a school assembly

(a) Ignominiously (b) Privately

(¢) Magnanimously (d) Fortuitously

Choose the word that is exactly similar
in meaning to the given word:
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VIGILANCE
(a) Bivouac
() Watchfulness +

(b) Guide
(¢) Passe

Q.61 to Q.65 carry two marks each.

61.

62.

63.

When 6 gallons of gasoline are put into a

: Bt

car, the indicator goes from -—t[}g. The

total capacity of tank is
(a) 12 (b) 14 (¢) 15

It is important to teach students to use
Computers effectively Therefore, stu-
dents should be taught computer pro-
gramming in school.

(c) 16

Which of the following if true, most

weaken the argument above,

(a) Only people who use computers effective-
ly are skilled at computers programming.

(b) Only people skilled at computer program-
ming use computers effectively.

(¢) Some people who use computers effec-
tively cannot write computer programs.

(d) None of these. .

What is the average (arithmetic mean)
in thousands of dollars of the sales for

the period 1982-1985?

64.

65.

Sales grap (in $ 1000)
%

rVy,’/V
A%%%Zézﬂ

1980 1981 1382 1983 18984 1985 1986 1987

(2) $60 (b) $70  (c) $72.5 (d) $80

One wheel rotates once every 7 minutes
and another rotates once every 5 min-
utes. How after will both begin to rotate
at the same time?

N

The passage best supports the state-
ment that:

(a) Every 6 minutes
(b) Every 12 minutes
(c) Every 17.5 minutes
(d) Every 35 minutes.

Which of the following has the greatest

value?
(b) V0.3
(d) 0.01m

(a) 0.3
(c)

| bo
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