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Section - A N

In the case of a curved beam subjected to pure bending. which of the followi
true?

(A) Neutral axis comcides with the centroidal axis,

(B) Neutral axis lies between the centroidal axis and the center of curviifure.
(C)  Location of neutral axis depends upon the magmiude of bending ;

(I There 1s no neulial axis.

A 10 m rachus thin sphencal tank is to be used 1o store gos, I th
the tank 15 10 mm and the allowable tensile stress for the mat

125 MPa, the nusamum possable gas pressure (neglecting radj
(A) 025 MPa (B) DI2SMPa  (C) 0.5MP@ | MPa
Natural Trequency (rad/sy ol mass M on the lree © canttlever beam of
neghgible mass, [ength £ and flexoral nguhity £7 (Fregdg

o r; qu IR lli‘i (D) 3 H‘
\EYVT) N AL VTR

For the svstem shown in
static equilibrium posinion,

the system in radds 15
*&» =
= - [ @
' i




!4'-. 5 - _I Equ
: one degree of freedom system dﬂﬁcnbtld by the dil"r‘nmm!n
" E:mj.,.gm,t = 0 (units as per SI system), which of the following 1s tru

(A) The system is under damped.
(B) The system s over damped.

(C)  The system 1s eritically damped.
(D) The svstem has no damping. .
6. Spur gears are used for Q
(A) connecting wo interseching shafts o
(B) irnsmalling powey between iwoanlersecting :-'.hnﬂ?
(C)  transmutting power between two parallel shafts
(D) wansmiting poser between twoanhne shafls

7. A6 mm Nller weld is 500 mm long and cames i _siel oil ol 22U N along the
weld as shown in Fig.Q7. The weld metal has ength of 360 MPa. The value

of factor of safcty 15

12000 N

.__.-""..
A "1_“-.

ﬁ;} i
@ .
) & (Cy 418 (D) 6306

carings are termed as antifriction bearings?

(A) 1.59

8. Which of the |

(A) Journ; 5 (B)  Gas lubricated bearings
{C) Ball ler bearings (D) Air bearings
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In a_sMcr®ank mechanism, the crank is rotating with an angular velocit) '+ of
20 goin counterclockwise direction. At the instant when the nk 1
—

icula 10 the direction of the piston movement, velocity of the piston i
adius of the crank is '
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the input Eﬂ.ﬂm of the following could be the possible pitch circle difimett
ﬂrﬂlﬁ m’ :_ e la I_._ 1—-"‘?% ..*.
(A) 25 mm and 50 mm (B) 30 mm and 60 mm e -
(C) 50 mm and 100 mm (D) 60 mm and 120 mm =
1l. A square key is used to key a gear to a 40 mm diameter shaft. Ia'grh of the
is 50 mm. Both shaft and the key are made of same materigh haviiig allowable

shear strength of 50 MPa. If a torque of 500 N-m is to be t
minimum value of the dimension of the sides of the square

whal is the

&
(A) 20mm (B) 10mm (C) Smm 1 mm

12. A 250 mm radius brake drum contacts a single :Ibuwn m Fig Q12 and
sustains a torque of 300 N-m at 500 rpm. Coeffi friction is 0.3. Force F
required tor braking in the case of coumercluchwiss i of the brake drum is

(A) 1152N (D) 2000N

13. The mothion ol ia.QlB} ik controlled by cable C which has a constant

s . The magnitude of angular acceleration of the pulley is

[N
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15.

16.

17.

19,

£1.

Which of the following is a flexible couphing?

(A) Muff coupling (B)  Marine coupling 3
(C) Protected type flange coupling () Oldham coupling Y 4

'P.fi-.

(A) Smm (B) 10 mm (C)  2025mm (D) 40

mm
Tearing efficiency of a double nveted lap joint having a pitc and i
hole diameter of 18 mmos 3

(A) 30% (By 35% (Cy  60% ° G 70%
For a fly wheel operatimg between maximum and \msmm of wy, and

Two concentric helical sprngs with spring constants 200 N/mm ¢
when subjected 1o a load of 1800 N will deflect by

=g

respecthively, coclficient of fluctuation of speed s

2w, - ., |
(A e, — &, (B) = ()
* ek -+ i, fL

)

A 20 Kg car moving al a speed of 20 m/s right collides with a 35 kg car
which 1s at rest. After the collision thaed s AF 1= moving towards right at a sg —

of 10 nv's. The speed of the 20 kg car 1
(A) 2.5mfs (B) -2.5m/s 50 m/s (D) 0O
Endurance limit of a compongt @

(A) increases as the surface 5% INCTEASCS
(B) decreases as the suag Ness INCreases
(C)  initially increases wit imcrease in surface roughness and then decre.
(1) does not depencd u rface roughness ¥

K.

d

I with mean diameter 10 m and wall "-,.1'.
mtemal fluid pressure of 0.4 MPa, If the yield streng

ris 200 MPa, the factor of safety according to max
ung rachal stress) is Ad

A thin cylindrical p
20 mm 15 subjec
the material of the ¢
shear stress t

(A) 05 )ik (C) 15 D 2
A ﬁimﬁ'@' jump in the shear force diagram occurs wh q._ ’
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22. F“' the m loaded as shown mn _ﬁm the mnplm of m{ _ . 1..:1: |-
roller support 1s =

7t

100 N-m

. X
Fig.Q22 Q ;-

(A) 100 N-m (B) 100ON-m  (C) O 0 2000 N-m 1

& -.

23. A rod of vaniable cross-section (areas A, and A)) h end 15 subjected 1o an -
axial force P as shown i Fig.Q23. If the allowa al stress in tension is
100 MPa then the maximum allowable load P (n ]

W slress concentration) 1s

\ .
2
N
(A) 100 MN (D) S0N

pure torsion and deforms elastically, the shearing

B
=

34  When a solid cin:uln:r%
stress in the shaft

nal to the shear modulus of elasticity

(A) s inversely
iB) wvanes s
(C) waries i

the normal stresses are o, =0 and o, th
al of the



26.

28.

MphSl  Arca under engineering stress-strain curve L A i

A cantilever beam has the cross-section of an isosceles triangle and i
shown in Fig. Q26 If the moment of inertia of the cross-section 1., = =

v et Q)
S ETe

’ \/'@
- 10 m = c .
Fig.Q26 ':0 ]

(D)

the maximum tensile bending stress is

ALY

(A) 1/16 MPa (B) 72 MPa <) 3 it 1/36 MPa

A long, slender column 1s pin-supported o l@and compressed by an axial
load P as shown in ];ll'_-' f‘}j'} I ,'“ = K 1 Ias ) l,.'mll and YG““E‘E modulus

of elasticity = 100 GFa, then the enncal logd for@uckling s

X

(A) 500 kN @Zﬂﬂkw (C) 100 kN (D) 1000 GN

The linear re

{iA) frac %

B) elus 1

(C) stress
(D) ional limit

e
_I"!; "
-.lj_-

:I‘ - -I

LY
Whigh B the following can be the mensure of ductility of 4 material? -
: : #‘p? ol
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33.

At the point of contraflexure of a beam

(A) the shear force 1s zero

(B) sign of curvalure in the deflection curve changes
(C)  the bending moment reaches maximum value
(D) maximum deflection occurs

A material has a Poisson’s ratio of 0.5, If a body 1s made
subjected to external forces (within the elasuc limit) then 1

body 15

(A) thnce that of the initial volume of the body
(B) twice that of the imtial volume of the body
(C) zero

(D)  equal 1o the inihal volume of the body

If at a point in a body o, =70 MPa, o, = and r = =5 MPa then the

radius of the Mohr's circle 15 equal 10

2.5 MPa sJ2MPa (D) 25MPa

(B)
A rectangular area 1s shown in Fi r.- value of product of inertia Iy, is
¥
® -

(A) 5J5MPa

_*
2m
'
t

2m
'

Fig. Q33
(€ 9m'

i - e _d':—."—":"-i :'l..""i" ':5"-‘-‘:- -L-ﬂhlt ) l.f"l_ 0
T e T W SR e



<

- e ST TR A

36.

7.

“The axial force in the member BD of a steel truss shown in Fig.Q35 is

(A) 2M KN (B) =250 kN (Cy O

The motion of a particle is defined by the relatio £* =20t +10, where x

r are expressed m meters and seconds respedivel§ The position ¥ of the parti
Al zero velocity is

(A) 30m (B} -30m 0—2{] m (D) 50m '
For any process, the second law amdjﬂnumics requires that the entropy

change of the system be @ i
(A) positive or zero @ (B sero 4
(C}  negative or zero (D) positive, zero or negative, but does

Q not say which

A system 15 change a simgle inital egquilibrium state 1o the same fing
equilibrnum  stale different processes. one reversihle and the sth
imeversible. W following is true, where AS refer to the change in entrog
of the system? i

{EJ AS, :lﬁ.sm e

(A) ”‘"“@' i
(C) as,, (D)  cither (B) or (C) depending
é nature of the process

lmims to have devised an engine that m
900 kI of heat from a single reservoir d ring a e
uch an engine would violate 3
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41.

43

45

47.

S o
-
Y = -

The COP of a Carnot heat pump operating between ~3°C and 2

A vessel of volume 1 m" contains oxygen (molecular weight = 32) at pal B " |

T = 47°C. The mass of oxvgen in the vessel is (tuke universal o
8314 Vkmol-K)

(A) 100 (3) 90 () 0111

(A 40.0 kg (B) 3.0kg (C) 1.2kg (

l.ﬁg
For water bosling a1 constant pressure of 1 bar, the specific hea

&\@x

(A) zero () verysma

(C) negative (D) infin

An mventor cliims 1o have constructed a device w‘m 300 kJ of heat o a
single reservorr while absorbing 300 kJ of work ngle eycle of the device.
This device violates

er laws
other laws

(A) only the first law of thermodynamics a
(B) only the sccond law ol thermodynamic
(C)  both the first and the second laws of
(D) neither the first nor the second la ; odynamics

al some distance at the same level, The
the man receiving heat is

A man sits on the floor by a fire b
mode of heat transfer mannly respo

(A) conduction (B} conv (C)  radiation (D)  advection

1s completely enclosed by another hollow body
‘tor of Az with respect to Ay 1s

®
A spherical body with surfa
with inner surface A,

(A) 00 () 10 D) =

(B

For the laminar M { &ir (Prandil number = 0.71) over a flat plate at zero
incidence, the thiGkne of the velocity boundary layer & and the thermal

boundary layer h that

(A) & }Jmlﬂl d=4 C) J<od (D) 05=< ﬁffi"j—? '
As the t ol insulation around a heated cable gradually nereases fror L—': N
heat transf the conductor e i ?_r

20C mdﬂ:muun;mmﬂuﬁnlly
'J.C'-’ on increasing monotonically ,
J) &qﬂm-ﬂm

"'Ll-
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" (A) sir, aluminium, silver, lead (B
C(C) lead, air, aluminium, silver it

Al S R
o rf.'.'"_l. -

For a 2D rotational flow the Laplacian of the stream-function at any

flow-lield .

(B) 15 always N
(D) equals voruci s

Q : : Ir. |
* flow car 9} _ "- [Te
COuaOn 3

(A) conunuity equation (1) l |
() energy equiation (L) w of thermodynamics

Olzuniul pipe of constant cross-

ection of flow
s of the pipe

% on of flow

hrection of flow

(A) s always very large
(C) equals zero

30 In passing through a standing normal shock-wave, 8
supersonic as it will not satisty the

§1. In the fully developed laminar flow throu
sechion

(A)  SIAlIc Pressure renmans consta
(B}  Bernoully equation holds alony
(C) stahc pressure increases in the
(D) static pressure decreases |

Nﬂh a stream-tube, if @, 1w and A denote density
ca respectively, the continuity equation can b

52. For a 1D compressible
velocity and cross-

writlen as
(A) Ing+ InA + @ (1) dp dA _ du £t
p A M
© 92,9TNg0 )
0 2 (D) pAu” = a constant

:
0 fd _'
tbe is 10 measure the velocity of air-stream in a pipe. I
; N the stagnation and static pressures as indicated by 2
o b mant is 12,5 em of water, the ve of it alntis
P MW, A= 1000 kg/m’ m;-mﬁm iyt
= Tl :- b : . -l_ -».l- I. ---'-:--_-\. .] H I'..:_.-_ . }
- i -{-;-:-":H’::"'r '.: "4"‘"" A

.2
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50.

The fMight Mach number of an aireraft flying at an altitude where the temp
—48°C is 0.7, The speed of the aiveraft is (take y = 1.4, R = 287 Jikg-K)

(AY 100 m/s (B 140 m/s (C)y 210m/s (D) Iﬁﬁo

A cylindrical vessel of large diameter is filled with water to the - 18 small
hole 1s made in the wall of the vessel at a depth of 1.25 m, the veloc

through the onfice 15 (take g =10 m/s” %

(A) 3S5m/s (B 5.0m/fs (C) 15.0m/s Qiﬂ m/s
The S1umit of the term w’ /7 2¢ that appears in the Bemoull

1@

Q

r water, the only correct

(A) N/m” By m (C) L"m Y  bar

For a cvhindncal wooden block completely suhmt'
statement among the Inllowimg i

(A) Buovancy is the largest when the anasos hot
(B)  Buovancy is the largest when the axis iy
(CY Buovancy increases with the depth at w
(D) Buoyancy is independem of the ven

il
e body 1s kept
won and orientation

In the converging part of a honzont

(A stane pressure gradually decre
(B) stauc pressure gradually
(C)  axal velocity gradually d
(D) both the static prw:-u‘

A steady Mow ol :qul@ ormal shock-wave undergoes a sudden nse in
(A) stagnalion prcf.

(B) stagnation tem
(C)  static pressu pumu.l by a fall in static lemperature
(D) both sta and static temperature

velocity gradually decreascs

Cavitation iw enon observed
(A) only ifugal pumps
(B) ! ulic reaction turbines like Francis and Kaplan

(C) ine propellers __
(D)gin ".1. centrifugal pumps, hydraulic reaction wirbines and manne pi opel

xial-Mlow turbine mturwﬂhmﬂnwnl:lﬂlt#s,l:
ﬂ-hﬂnmadnfaﬂmmaﬂumqmﬂmﬂl rbomachir
..*mmh‘ 4 - __ ]

12
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In a variable speed S1 engine

wer are maximum at the same speed

at a speed higher than that at which maximum, n;, _

(A) both the torque and po

(B) maximum torgue occurs
occurs

(C) maximum torque Occurs al
oecurs

(D) power go 3 1
In an $1 engine very high compression ratio cannot be used lmauQ -

lenc ageably high
A} the engine efficiency would be unman:gea . ;
EHI} the pnif:-.r required for compression would be high L,

(C)  evlinders will require very thick walls ®
(D) selfagnition may take place before the spark occurs \

a speed lower than that at which maximgi g :

es on increasing monatonically with speed

In a centrifugzal compressor the stagnation temperatu c impeller

(A) Increpses (3)
() does not show a manotonic wend (D) O S eonstant r
When moist air i a closed vessel s heated Ul ¢ humidity

(A) Increases { CCICAsCs

(C)  remans constant may inerease or decrease b
The wdeal evcle for a steam power
cyele hecause

¢ Rankine ¢ycle instead of the Camot

.-
(A} the Rankine cyele has g IWIENCy N
(B) the Rankine cvele effic als the Camot cycle cfficicncy 2
(C) the Rankine cycle jzh ork ratio and 15 easier to implement
(D) the Camot cycle giv r turbine work

The only correct st ted to hydraulic turbines among the following is
(A) Pelon wh is turbine are impulse turbines -
(B) The adj ade Kaplan turbine has a higher part-load efficient

compare ancis wrbine '
(C) A drafi improve the performance of a Pelton wheel
(D) Cav urs at the entry to a Francis turbine

Clothes ﬁmwly easily in an environment where the

. T
e o high (B) ific humidityizig
.m Hve humidity is low (D) ‘Pﬁ_w o g_ e

o Saiie st
= i

= Tk A4 = ? i o f . ' -
- v ] #q—,l. i ) o} T o P ._T"  u? MR i -t :1*_-_.____1._: i
a v :'I ‘- . P
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74.

The main function of the draft he in a hydralic reaction turbine isto

(A) reduce the effective head across the turbine

(B) increase the discharge and hence the work

(C)  decrease the discharge 10 prevent flow separation
(D) increase the effective head across the turbine

In a 50% reacton stage of a gas wurbine
(A)  the static enthalpy drop in the stator is greater than that in e
(B) the statc enthalpy nise in the rotor is greater than that in tigot

(C)  the static enthalpy nse in the stator is greater than that or
(1) the stage stahic enthalpy drop is equally shared by the o i stator

®
The structure of austenile is \

(A)  bodv-centered cubic By facge d cubic
(C)  hexagonal close-packed (1) tered tetragonal

Doubling the frequency of current 1n an induc'oh ning process

(A) doubles the depth of hardenmng
(B)  halves the depth of hardening
(C)  increases the depth of harden
(D) reduces the depth of hardenin

orof J2
or of 7

When a umaxial tensile load i1s a a rod fixed at one end,

{A) both engineering stggss ¢ stress in the rod depend on the type of
materiul of the rod

(B) ecngincering Siress ) depends on the type of material of the rod, but
true stress in i d ot depend on the type of matenial of the rod

(C) true stress in Lhe depends on the type of matenal of the rod, but
engincenng s m the rod does not depend on the type of matenal of the

(D) bothe ] ss and true stress in the rod does not depend on the type

the mold for

he rate of solidification rﬁ

{A} F
(B) g additional metal to the casting as it shrinks 48 o
g off gases produced during casting :

prgyiding support to the core

the surface area constant, if the volume of a

37,

- 1
=1 T L X Fr - “
1 i NG [ == Pl 1l P R - EE—
N s F=3 A 1 B - 3 J.-l =il i L x| - -
. e . - I} - fots- 1. - mig - . 1 L
. % § ¥
¥ N - r x . - . '.

14



76 When the molten metal is poured in a mold, it may pass through the follgf

items in sequence:
(A) sprue, runncr, gate, top rser (3)  runmner, Sprue, gnl_tc. top
(C) top niser, runner, sprue. gale (D)  gate. sprue, LOp nser, 1

T The shear vield stress of a ductile metal in plane-stran state 15 k. I@«mimum
l shear stress in the material becomes &, the metal yields according to

| e @ ":
(A} Tresca critenion, but not according 10 von Mises El'f'll'."nlﬂ
(B) wvon Nises cnitenon, hut nol secording Lo ‘Tresea crterl
(CY  von Mises ns well as Tresca criteria | | o
(D) Tresca criterion, but not aceording o maximum dis energy cnterion

78 Which of the following statements is true for a cnl%wng process?

(A} Both front and back tension reduce the roll §
By Front tension increases the roll force and
(1 Both front and back tension inerease the ro
(D) Back tension increases the roll force m

lon redouces the rall force,
cnsion reduces the roll force.

79 It the extrusion rato 1s 24, the percenlta ‘fion in the cross-sectional arca of

the ller atter the extrusion will b

(A) 98 (3} 95% 200% (D} 3%
800 o oa strght woung operabionggge M6 depth of cut 15 doubled, then uncut chip
thickness will
®

(A} get doubled \ (B)  gel halved
(C)  remmn same (1) et quadrupled

ess [or which the 100l hife decreases with increase in
cutting speed for maximum production rate is

21.  For a single-pass g
cutting speed, the ofiy

(A)  alway:
(E) always
(C) alwa
(D) less

s opumum cutiing speed for minimum cost per piece
an the ophimum cutting speed for minimum cost per piece
the optimum cutting speed for minimum cost per picce

hnpl:umum cutting speed for minimum cost per pmece, if the ool
g 3

n which the material removal rale is govemed by Faraday's law is

(B)  elecuo-discharge machining
(D) laser beam machining =48
~

¥ l,'_'f"'-

i - * Y
| PR Gt '":. il
¥ ...i-_ .

15



85.

87.

- -

a1

An optical flat measures the flatness of a surface by using the principle of

1 rll.

PR

(A) dispersion of light (B) interference ar :
(C) t1otal intemal reflection of light (D)  optical contour projection

-

The peak to valley surface roughness in a machining operation is 32 pm. ssu *«.-.:_
that the surlface roughness profile is wrangular, the center-line avera -_._'- Ff',";--
roughness i

®
(A) 4pum (B) & pm (C) 16 um (EQM

Which of the following is a correct statement about sgat seam walﬁngﬁ.ﬁ
friction welding and roll bonding? :

(A)  All are fusion welding processes. \ *

(B)  All are solid-state welding processes. B

(C) Seam welding is a fusion welding prnmss®lcr three are solid-state
welding processes.

(D) Roll bonding is a fusion welding prog@ss 8d other three are solid-state
welding processes. -

The temperatures employed in brazing J
(A) below the melting pont of the o be joined g
(B) above the melting pont of als to be joined £

(C) below the melting poigt of e metal
(D) same as those emplo |

i

and compressive away from the joint
utt joint and tensile away from the joint

16



91.

93.

Determine the correctness or otherwise of the following Assertion [a]
Reason [r]: |

Assertion: The generative system of computer-aided process planning
complex than the vanant sysiem.

Reason: The generative system has the capability of creating a new pl
using and modifying the existing plan. This system has to use
sysiem.

(A) Both [a] and [r] are true and [r] is the correct reason for [a
(B) Both [a] and [r] are 1rue, but [r] is not the correct reason
(Cy  Both [a] and [r] are false
(DY [a] is true bun [r] is false

Which of the following 15 not a leedback device of a
(A) Tachopeneralor (B)

1C ) Linear scale (L)

In onthogonal machining process, the shear Jfiele G@ecrcases if the

(A) rake angle decreascs
(B) rake angle increases

(C)y  friction wt the wol-chip inler! Qq
(D) friction al the 100l work intes rCases
MRP-11 means

®

(A)  Matenals Requirement ming  {(B) Manufactunng Resource Planning

(C) Man Reguiremcat L3 (I} Money Requirement Planming
According to the sir poenential smoothing model of forecasting:
S, =}, +0(] =)™

n period 1, §, is the estimated mean demand including all
dita up to peri nd the parameter ¢ is the proportion of weight of the most

ent ¢ 1 we choose & = 0.3 for the monthly forecast, then for the
estimation @f demand up to March 2008, the weightage of data of January
3008 is L

(A) t@ (By 0.09 (C) 0027 (2) &}ﬁfj

iy
L3

5 i i

i ".-,-..::.-":-:.'E" 5
- e o
" o " it ¥ i | i & By =

. Fy : i
St ) LML P i e e oS it
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97.

100.

“The probability distribution for the sale of a product is as follows:

__ \1..,, &

= -

Sale quantity | Probability
I 0.3
2 0.4
3 0.3

On the sale of an item the profit is Rs. 5(0). The expected profit is

(A) Rs. 1000 (B}  Rs, 500 (C)y Rs 250
1s 10 days. An

The expected demand of a product is 150 per day. The ‘
order is placed when the inventory falls ta 4000 unnai Th @n stock is

(A)Y 1500 umts (By 2500 units (C) 3% (D) 4000 unus
]

In a linear programming problem, if o constral tive, then the unit worth of

resource corresponding 1o that constrmnt is

(A) zero (B) ahigh value ( galive (D)  undelined

Patients armve at a doctor’s ¢lim Qﬂ the Poisson distribution. Check up
time by the doctor follows a ential distnibunion. If on an average,
9 patients/hr arrive at the clinic » doctor takes on an average 5 minutes to
check a patient, the number o n the queue will be

r?a.

(A) 1 (B3)® (C) 225 (D) 325

..!
The pessimistic, m@nd optimistic times for an activity are 5 days, 3 days )
and 1 day mpec% suming Beta distnbution, the expecied duration of the

activily 15

.

(A) 3da )

3.5 days (C) 4 days (D) Sdays

i -
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