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1. This Question Bookletconsists of 120

in 120 minutes.

wltiple choice objective type questions to be answered

2. Every guestion in this booklet has# choices marked (A ). (B). (C) and (D) for its answer.

3. Each question carries ome mark. There are no negative marks for wrong answers.

4. This Booklet consists of 16 pages. Any discrepancy orany defect is found, the sume may be
informed to the Invigilator for replacement of Booklet.
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Answer all the questions on the OMR Answer Sheet using Bloe/Black ball poini penonly.

6.  Before answering the questions on the OMR Answer Sheet, please read the instructions printed
on the OMR sheet carefully.

7. OMR Answer Sheet should be handed over to the Invigilator before leaving the Examination
Hall,

8. Calculators, Pagers, Mobile Phones,elc.. are pot allowed into the Examination Hall.

9. No pant of the Booklet should be detached under any eircumstanges.

10. The seal of the Baoklet should beopened only after signal/bell isgiven:
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Nodular iron is produced by adding which g
(A) Cu (B) Ni

If P is number of phases, C
(4) P+F+C-2=0
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A vacancy defect in a crystal refers to
{A) Missing electron

(C) Missing atom

At a pn junction there ¥
(A) Excess of hole
(C) Excess of d

Which steel ¥
(A) Ferri

(B) Enthalpy of mix !
{C) Eulmp)rufm:mglﬂ J ‘
(D) Enthalpy of mixing is s :u a

anhmunﬁnnpmulmcmﬁmpenfm
(A) O05uNA (B} WNA {C) _;unjm

Which of the following is not a diffusion controlled process ?
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M.  Hardenability is measured in ‘ find my co"ege

(A)  Millimetres By MFa
(Cy MPavm W0y It'ss & dimensionless parameter

35, Inatwo phase field (eg. iz + ) in a binary alloy
(A) Composition of the phases changes with alloy composition
(B} Compositionof the phases does not change with alloy composition
(C) Volume fraction of the phases does not change with alloy composition
(D) Distribution of phases does not depend on alloy composition

36.  Foroxide to be protective the Pilling Bedworth ratio should be

Ay <1 (B) between <1 and >3
(C) =2 (D) 0

37.  Relative permeability p; for a magnet ic material
{A) s a constant for given material
(B} changes with applied magnetic field

C) d ith mi
ﬁ]]; du&s nnt;uhn;:ge wi mnTFx:
38.  Yield strength of an alloy L

{A) does not change on cold w o (B} increases on cold working
(C} decreases on cold wurbki.ng (D} depends onductility

39.  Recrystallization in alloy
(A} Does not reguire defi i Requires deformation
(C} Okccurs during mﬁﬁf";ﬁ&i[}j Leads to coarse grains

40.  Hot working of Al alloys
(A)  frequently leads to recrystallization
(B} rarely leads to reerystallization
(C}  causes melting
(D) causes embrittlement

41. Mg alloys are difficult to work

(A) because they are very strong.

{B} because they have very limited slip systems.

(C} because they suffer from grain boundary embrittlement.
(D} because they are very reactive.

42.  Pb-5nsolders are u_v.gd . ) .
(A)  because of therr high conductivity. (B) because of their mertness,
(C) becouse theyform a eutectic. —  (Bjpbecamsethey readily alloy with AWCu,
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43 Metals have good thermal conductivity ‘ find my co"ege

(A) because of their strong bonding.

{B} because the bonding is not directional.

(C} because of the atoms can vibrale more freely.
(D} because electrons help to conduct the heat.

4.  Onlowering temperature to 0. K a semiconductor
(A} Will become a superconductor
(B} Stop conducting
(C}  Will show reduced conductivity
(D) Will show improved conductivity

45. An oxide superconductor
{A) has higher eritical temperature tham a metallic superconductor.
(B}  lower eritical magnetic field than a metallic superconductor.
(C) is easier to be wound into a solenoid.
(D) lower eritical electric field than a metallic superconductor.

46. A recording tape has magnetic ﬁepusilﬂd on a flexible polymer. The particles
should have '

(A) low coercivity &
(C)  low saturation

P (B) \Jow permeahility
"D}  high remanence

47. A recording bead is used to/con
signals on 1o a tape. The head s

{A)  high coercivity low permeability
(C) large saturation ‘ (D} high remanence
48.  Super conductors are

(A) paramagnetic (B) ferromagretic (C)  Diamagnetic (D) ferrimagnetic

ewmhm magnetic signals and record these

49.  Piezo electric matenials are used o measure

(A} change in temperature (B) change m siress

(C} change in magnetic field (D} change in humidity
50. Ferroelectric materials are

(A) conductors (B) insulators

(C) semiconductors (D) superconductors

51.  Graphical representations of thermodynamic stability of oxides are called
(A} Ellinghanpdiagrams; (B Pourbaix diagrams
(C) SMnkq)' diagrams (D) TTT diagrams
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52.  Seebeck effect is applied in ‘ find my co"ege

(A} Radiation pyrometry (B) Induction furnaces
(C} Thermocouples (D} Laboratory nmffle furnaces

53.  Consider the equilibrium A {g] +'B {g) = AB (g). When the partial pressure of A is 10°
atm, the partial pressure of B is 107 atm and the partial pressure of AB is 1 atm, the
equilibrium constant K is

(A) 10 am’ (B) 10 atm’
(Cy 10 {dimensionless) (D) 107 (dimensionless)

5. Peritectic reaction in a binary system is given by
{A) L=-a+p {B) a=L+p (C) y=a+p (DY L+a=p

55.  If Reynolds number is greater than 1.0 then the
{A) viscous force is larger than the inertia force
(B} ineria force is larger than the viscous force
(C} inertia force is larger than the surface tension force
(D) inertia force is larger than -_-___:_:_; force

56. Nitrogen content of liquid iron at I
What will be the nitrogen conte
0.25 atm ?
(A) 0.0 {B) ﬂiﬂll

K al 1 atm pressure of nitrogen is (L044 {mass % ).
‘llquid iron if mirrogen pressure is reduced 1w

1Cy 0088 (DP 0176

57.  The diffusion coefficient of Ni in Cu.:
m/s at 1200 K. The activation enercy
k=83 =103 klfmo])

(A) 130k)mol (B) 1RO @ 230kimol (D) 300 Klfmmol

0 K is 1.93 3 107" m'fs and it is 1.94 x 107"
iffiusion.of Ni in Cu is (given log.e= 04343,

58. Contact potential is
{A)  Difference in Fermi Level iBi Difference in electron mobility
(C) Difference in hole concentration (B} Difference in eleciron concentration

59. Work function of a semiconductor depends on
{A) the band gap {B) Width of the conduction band
(C} Width of the valence band D}y Fermi level

60.  Onraising the temperature of a semiconductor
{A) the Fermi level changes
(B} the number of conduction electrons changes
(C) the band gap chinges
(D) the work function changes
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In an alloy precipitate free zones form nea
(A) dislocations
(C) grain boundaries

After stress relief anne:
(A) Grain size of
(B) Alloy has recry
(C) Alloy has
(D) Alloy b

(C) Fusion zone

Which dislocation is not confined to a slip plane
(A) Edge (B) Screw (C) Mixed

Which of these causes change in grain orientation ?
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T0.  Which of these is likely to show more duculn‘ flnd my co"ege

(A) BOCC {(B) FCC (Cy HCP (D)

71.  Which one of the following configuration has the highest fin effectiveness 7
(A) Thick closely spaced fins By Thin widely spaced fins
(C} Thick widely spaced fins D}  Thin closely spaced fins.

72, Ina counter flow heat.exchanger, hot fluid enters at 70 °C and cold fluid leaves at 40 °C.
Mass flow rate of the hot fuid is 1 kg/s and that of cold fluid is 2 kgfs. Specific heat of the
hot fluid is 10 kIfkgK and that of the cold fluid = 5 kIfkgK. The LMTD for the heat
exchanger in "C is
(A) 15 {B) 30 (Cy 35 Dy 45

73 Itis proposed to coat a 1 mm diameter wire with enamel pamt (k = 0.1 W/mK| to increase
heat transfer with air. If the air side heat transfer coefficient is 100 W/m' K. then optimum

thickness of enamel paint should be
(A) 025 mm (B} | mm (C)y 05 mm (9§ 2. mm

74.  Water flows over a flat plate,

iich is heated wver the entire length. Which ona of the
following relationship between the. hk:j}-mnic bodndary layer thickness (é)rand the
thermal boundary layer thickness (&

i g 7
[A) 6> (B) &<d (C) &6=in D) cannot be predicted
)

y

75.  Inradiative heat transfer, a gray . 2 15 one

(A) which appears gray (o the eye.
{B} which has reflectivity e ZErD.
(C} whose emissivity is indepen wavelength.

(D which appears equally brizht from all directions.

T6.  Absorptivity of a body will be equal 1o 4s emissivity
(A} At all temperatures
(B} At only one particular temperature
(C) When system is under thermal equilibrium
(D) At critical temperature

T7.  Up to the critical radius of insulation
(A) Heat loss decreases with addition of insulation
(B} Heat loss increases with addition of insulation
(C) There occurs a decreasedn heat flux
(D) Conduction et loss is more than convection heat doss
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78.  The thermal diffusivities for gases are genem‘ find my COI Iege

{A) More than those for liquids (B) Lessthan those for liquids
(C) More than those for solids DY Dependentan the viseasity

79.  The wavelength of the radiation emitted
{A) Depends on the temperature ooly
(B) Depends on {temperature)’
(C} Does not depend on material of body
(D} Depends on temperature and material of the body

80.  Anincrease in convective coefficient over a fin
(A) Increase effectiveness (By Decrease effectivengss
(C} Dwoesnot influence effectivensss (D), Influence only the fim efficiency

81. For a cylindrical rod with uniformly distributed heat sources the thermal gradients difdr at
half the radius location will be
{A) one-fourth of that at the rlEJ One-half of that at the surface
{C}  Twice of that at the surface ) iD)! Four times of that at the surface

82, According to Planck’s law. the corresponding 1o the maximum energy is
proportional 1o |
& & o (D) WT

(A) T (IR
83.  The concept of stream function which

'based on the principle of continuity is applicable

(4]
(A} three-dimensional flow only iB) two-dimensional flow only
(C} uniform flow only (D} irrotational flow only

84.  The flow ina river during the period of heavy rainfall 1s
(A)  steady, uniform, two-dimensional
(B} unsteady, uniform, three-dimensional
(C) unsteady, non-uniform and three-dimensional
(D) steady. non-uniform and three-dimensional

85.  The integration of the Euler's equation results in the Bernoulli's equation. The Bernoulli
constants for points lying on the same streamline and those which lie on other streamlines
will have the same value if the flow is

(A)  incompressible. (Bl steady
(C)  irrotational (D) umiform
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8.

2.

As the fluid flows along the solid bnum‘unrmmyrmllsge

boundary gets retarded. This deceleration of fluid is.on account of
(A) the assumption on fluid being ideal

(B} high velocity flow outside the boundary-layer

(C}y  fluid density

(D) high velocity gradients exist avand near the boundary

Darcy-Weishach friction factor fwhich is a direct measure of resistance to flow in pipes is
dependent on

{A) rmoughness height, diameter and velocity

(B) relative roughness, diameter and viscosity

(C} relative roughness, velocity and viscosity

(D) roughness height, diameter, velocity and kinematic viscosity

Identify the correct combination of statements from the following:

1. geometric similarity Vo | isthe similarity of forces

2. kinematic similarity ' ) b. © isthe similarity of shapes

3. dynamic silm'larh‘ﬁ b means the similarity of motions
(A l-a2b3c (B) 1b.2-g83a (O 1-b.2alc (D) l-c2b3a

i L'h!lsls of wave resistance and frictional resistance.

Identify from the list given the fo ces which grea ly influence the motion of a ship.
1. Inertia force 2 I 3. Pressure force

4. Viscous foree 3. Gravity force 6.  Elastic force.

(A) 234 B) 123 (Cp, 145 iy 456

The parameters which determine the friction factor for turbulent flow in rough pipes are
(A} Froude number and relative roughness

(B} Froude number and Mach number

(C} Mach number and relative roughness

(D) Reynolds number and relative roughness

Water flowing at 4 m/s in a pressure penstock 4500 m long. If the celerity of the pressure
wave travelling in the pipe due to the sudden complete closure of a valve at the
downstream gndisgiven as | 5000mis, whatisthe period of oscillation?

(A) 12 sec AB) 3 sec (C) 175 50 (DY, 375 sec
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92.  In order to have a continuous flow through a‘njmg Imyhe%gltlgge

—————— measured above the hydraulic grade line,
(A) 35m By 10m (ICy 795 m (B W.33m

93,  Mercury differential ‘manometer used for measuring pressure differences across a
venturimeter in water pipeline. if an error of 2 mm has been made in observing a
differential head of 10 mm. the percentage error in pressure difference is:

(A) 20 By 5 (Cy 10 (o 2

94.  The existence of velocity potential in fluid-flow indicates that
(A} the flow must be irrotational
(B} the flow is rotational and satisfies the continuity equation
(C} the vorticity must be zero
(D) the flow is uniform

95.  The essential feature of a luﬂm.tevimrn
(A) large discharge A '
(B} velocity and pressure at a eﬁhit uregular fuctuations 8f high frequency

(C}  high velocity )
(D} veloeity at a point remains

ith time

96. A particle moving along a circle m’nk angular speed will have
(A) tangential component of acce anly
(B} normal component of acceleration only
(C) no acceleration
(D) both tangential and normal components of acceleration

97.  For arotating body, mass moment of mertia is 10 Kg-m® and angular speed is 3 rad/s, then
kinetic energy is
{A) 45Nm (B} 20 Nm (Cy 30 Nm (D) 90 N-m

98. Determine the magnitude of the resultant force of F1=(5i -10 j +2 k) kN and F2= (6 j+ 3K)
kN.
(A) 127k | (B BUKN | (O SN (D) 115N

Set-[ A] 2 NT



99,  The centre of mass for a system of parti
{A) the density of all the particles i
(B} the acceleration due to g
(C) the acceleration ¢
(D) the density of ¢

100. A square area ¢
Determine the

101.

The mass moment of inertia of a homogene :
(A) 3mRS (B) 2mR%/S (C) 4mR

103, What is the mass moment of inertia of a cylinder of radius R about its longitudinal axis if
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' II
104, A particle moves in a straight line such that l&y tmg:ymyi-gg ege

where t is in seconds. Determine its position whent=3 seconds. The initial displacement is
Zero,

(A) 12m (B) 24 m (C) 36m (D) 48 m

105. The displacementof a particle following simple harmonic motion is given by x=2 cos 201,
What is its period of oscillation 7

(A) =10 (B) =20 (C)miS (D) n

106. A wooden block of 5.25 N weight is fired with a bullet of 0.25 Nweight at a velocity of
176 m/s and it gets embedded into the block. Find the velocity o f ballet and block wgether

after the impact.
(A) 2mfs (B} 4mfs (C) Bms (D 10 m's

4

Emnmm, the ratecof change of angular momentum

107.  According to the principle of angula
of a rotating body with pespect to its
(A) resultant of all external forces acting on the body.
(B) moment of all external fo ces 2 W the body with respect 1o any axis.

(C) moment of all external forcesiaeting.on the body with respect to the same axis.

(D) Any of the above. .

108. The area under the stress — strain curve (op to elastic limit) gives

axis.of rotation is equal to

{A) strain energy (BY strain energy per unit volume
(C)  modulus of elasticity iD)  Bulk modulus

109. The shape of Bending moment diagram for a cantilever beam subjected to uniformly
distributed load consists of

{A) Rectangle (B) parabola (C)  cubic curve (D)  tmangle

110. The shear force diagram consists of in case of triangular loads.
(A) rectangles: (B) pardbola (C) cubic curve (D) triangle |
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111. According to the theory of simple bending, Llh:mtj m mxuggltl eg e

Cross section is

{A) Linear iB) Zero (Cy  Parabolic (I Hyperholic
112,  The ratio of maximum shesr stress to mean shear stress of a rectangular eross section of a
beam is
&) 3 (BY 3 © 2 ®
113, What is the relationship among elastic constants ?
(A) E=% B oo - 20 off- 7O

114. The shear stress on a principal plane is (@, . o, — siresses in x and y directions )
(A) (om-ogl2 (B} (owt+od2  (C) lo:-o) Dy Zero

115. The radius of a Mohr's circle gi r
{A)  minimum shear stress ) (B} maximum shear stress
(C) maximom normal stress .rﬂ'b minimum normal stress

116.  The variation of shear stress in a circular shafi subjected to torsion is
{A) linear (B} parabol “ hyperbolic B eubic curve

16T 16T 18T md
Ay — (B} e (C) 7 D) —

L 16T

117.  Maximum shear stress induced iﬂhﬂﬂ subjected to torgue is given by

118. The shear stress is maximum on a plane inclined at to the given planes of loading in
case of bi-axial state of stress.

(A) 45degrees (B) 133 degrees (C) 90degreez (D 180 deprees

119. What is the nature of stresses on a beam cross section subjected 1o pure couple ?
{A) Tensile (B) Compressive
{C} Both tensile and Compressive (D}  Shear stress

120. Find the moment of a force F= (546)-4k) N acting at a point A (2.1.1) m about the origin
in N-m.

(A) Tei3Hok (B 53k 10 HoA-RTk D) -7k
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