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10.

11.

Mechanical Engineering — I
Which of the following pairs has surface contact and relative motion between its elements ?
(a) higher pair (b) turning pair (c) lower pair (d) sliding pair

The relation between number of links (/) and number of pairs (P) is given as
(a) I=2P-1) (b) I=(2P-4) (c) I=(2P-2) (d P=Q2/-1)

The total number of instantaneous centres of a kinematic chain with ‘/’ links are given by
which one of the following values ?

I(I-1 I(1+1 I(1-2 I(1+2
@5 ) Ol @ 52

The area under the angular acceleration and time curve is represented by which one of the
following options ?

(a) change in angular velocity (b) change in acceleration
(c) retardation (d) displacement

The Coriolis component of acceleration is always —

(a) perpendicular to the link (b) parallel to the link

(c) at45° to the link (d) at 30° to the link

The ratio of tension in the tight side (T,) and slack side (T,) of a rope drive is given by which

of the following relations ?
T T . T 0 T 0
(a) T_z = ghd (b) T_z =" sin O () T_z =eHlcosec O (d) T_z =eM cos 0
The radial distance between the top of the tooth and the bottom of the tooth space in the
mating gear is known by which one of the following terms ?
(a) Addendum (b) Dedendum (c) Pitch (d) Clearance

The speed at which the deflection of the shaft from the axis of rotation becomes infinite, is
known as .

(a) Maximum speed (b) Minimum speed

(c) Whirling speed (d) Average speed

Among the following, which type of cam follower is used in automobile engines ?
(a) Flat faced (b) Spherical faced (c¢) Knife edged (d) Roller

How many degree of freedom are allowed by a screw pair ?
(a) one (b) two (c) three (d) four

What is the purpose of providing crowning on pulley ?

(a) To prevent slipping of belt from pulley.

(b) For improving the appearance of pulley.

(c) For improving the appearance of belt.

(d) For improving the appearance of belt and pulley system.

Which of the following is not related to the cam profile ?
(a) Primecircle (b) Addendum (c) Base circle (d) Trace point

Spring driven watches and clocks utilises —
(a) Cycloid gears (b) Rack & pinion (c) Helical gears (d) None of these

Series-A 5 MEN-() 1
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itk AEHT - 1
o1 g o @ fonem gl dveh a1 3k STaal o Hed JTTUfeqeh T gt & 2

(a) =W (b) TTE IH () F=rgm (d) =i gm
forpt <1 E@ (/) 3R gt 6t e (P) & o= = § @ wed wey g

() [=2P—1) (b) [=(2P—4) ©) [=(2P-2) d) P=(2-1)
T [ IS ATe! TSt 2@ oh ATCTIUTh hral oh! et T -+ H § TR SRISR Il & ?
@ 1 Ol © 12 @ 2
IV T 3T T I3k 1 8%l 4 § § Tepges gry Teiia feman ST 8 2

(a) IO o1 T qfterds (b) TET | qiEdq

(c) Hed (d) fereem

oUT ST ShIRSTTAH W Hed BT & -

(a) Il P T (b) HE o THFTH

(c) HSH45° W (d) FSH 30° W

T gT5el <hl 23 T3S (T) 3R &I HES (T,) WS H qA1E1 <hl 3AgUTd 1 1 & fopg wrary
g1 fean Srar g 2

(a) T—1=e“e (b) %=l”9 sin O @) %=e”9 cosec O (d) %=e”9 cos 0
2 2 2 2

i fir 35 i % R 3 g 3 der 3 e o B g e @ o Ee 2 2

(a) TS=H (b) fegem (c) = (d) =T

fort o 9 for =ITel W ¥ o 3187 § W9 <61 faaia 3= &1 AT | 2
(a) SARA ATA  (b) =AW =T (c) it =me (d) 3fgd =T

11 4 & ford g o1 hW BIcIeR (STATRR), Teh 372l HETsel S99 H SUINT 8T & 2
(a) THAA g 1T (b) MABR g ATl (c) 8% i oA el (d) TR

Teh U TSI TehdH1 Taa= ehife <hl STTAT JEH il & 2

(a) TH (b) @ (c) &= (d) =R
Tert =B ShT3TTTT ot BT R IeW BT 8 2

(a) U oI o T fhoer o T & foTg

(b) ferht <At femrmere o & forg

(c) T o femmae gam & fog

(d) g 3R Fert yomreft i fe@mae gam & forg

Frfefaa o @ & 91 51 TeEa 3 geftd T8 g 2

(2) 9@ I (b) TSweH (c) sE T (d) g8 forg
Bl afe w s A A T A S G I Y 3T R ?

(a) whEfimd () Wwwedifea  (¢) &fcrra fimd (d) 379 | IS T
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A flywheel is required to absorb 2500 N-m of energy as speed is increased from 120 to
125 rpm. If the wheel is to be solid disc having a diameter § times its thickness, determine
its diameter. Assume density of wheel material as 7200 kg/m?>.

(a) D=2.12m (b) D=4.18 m (c) D=141m (d D=6.19m

The primary unbalanced force is maximum when the angle of inclination of the crank with
the line of stroke is .
(a) 25° (b) 145° (c) 180° (d) 270°

Which of the following method is suitable to transmit motion from one shaft to another when
the distance between two shafts is very small ?
(a) Belts (b) Ropes (¢) Chains (d) Gears

Which type of damping is realized by a hydraulic dash-pot shock absorber ?
(a) Coulomb (b) Spring (c) Structural (d) Viscous

A dynamometer is not used to measure which of the following item ?

(a) Angular speed (b) Force (¢) Torque (d) Power

Two springs S, and S, are joined as per the given figure. Stiffness K, for spring S, is
5 N/mm; stiffness K, for spring S, is 10 N/mm. If both springs support a mass of 10 kg,
what would be the frequency of vibrating system ?

=10 kg
(a) 3.91 Hz (b) 491 Hz (c) 291 Hz (d) 1.91 Hz

If static deflection is reduced by a factor of 4, the natural frequency of an undamped single
degree of freedom system will be

(a) doubled (b) halved (c) same (d) four times
How many minimum number of masses are necessary for complete dynamic balance system ?
(a) Two (b) Three (c¢) Four (d) Five

Which one among the following is used for obtaining constant velocity ratio positive drive
with large centre distance between driver and driven shaft ?

(a) Flat belt drive (b) V-belt drive (¢) Chain drive (d) Gear drive
Which one among the following is used to connect two parallel co-planer shaft ?
(a) Spiral Gear (b) Helical Gear (¢) Spur Gear (d) Bevel Gear

If ¢ is friction angle and O shaft angle, then which of the following option correctly gives
the maximum efficiency for spiral gear ?
1 —sin (6 —¢)

1 +sin(0+¢) b 1 —cos (6—0) d 1 +cos(0+¢)
@ T in0-0) ® Trcos©@+d) @ Trsin©0+rd) @D Ttcos©@_0¢)

When brake is applied to a moving vehicle, then the kinetic energy is converted into which
of the following energies ?

(a) Mechanical energy (b) Heat energy

(c) Potential energy (d) None of these

Seriosk p - M EN-() 1
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ST T 120 rpm @ 125 rpm FGTd &, a1 Teh TTfeTetsh IFET 3l 2500 N-m o1l TSN Nd i s
JTEvThdT g | Afe ufean sk 3w feweh 7, Roeht sama 3ueht HieTs &1 8 AT &1, a1 35eh! |
FTa HITT | 9fET % Tered =1 TFed 7200 kg/m3 HHT ST Heha1 8 |

(a) D=2.12#. (b) D=4.18Hl. (c) D=1.414. (d) D=6.194l.
TR SFGfeT STt ST el BIT & STe T2ieh Shi T&T o HIY theh < Y HI BT BT S |
(a) 25° (b) 145° (c) 180° () 270°

frfeTRaa o & = i fafer weh s © gEt Swe 4 7Tfd 1 IR i o foTe 3uged Bidi &, 5
ST o HEl G 3Ted hH 2l 2

(a) e (b) T (c) =4 (d) frrg

Teh g9 ST JTHTd 3Ta3NNeh H fohy YehR k1 Hed Bidl & 2

(a) HTH (b) f&m ORERIE (d) vafa
SRAHHI 1 3qa fefafigd § 9 forges v o foru 7 feran STan g 2

(a) BT (b) T (c) ATl (d) wifFa

g fam S, 3RS, feu e fom % rgan 9 & | S, 8 <l few| K| 5 N/mm 2 @@ S, fam
1 e 8 K, 10 N/mm @ | 3f¢ 1 F8T 10 foh.301. ST o1 98T aell &1, 1 P shid e
1 TR a1 2t 2

(2) 3.91 Hz (b) 4.91 Hz (¢) 2.91 Hz (d) 1.91 Hz

3R w2fereh fadia 4 T 1 Kt T S, qe SMTeHied Ush Tededn shi hife aret aet shl TanvTiaresh
i = Brft ¢

() T (b) e (c) HHM (d) =R

e Ut TTferefier (Srfires) Hqe Jureft § 8 & 1 fohda ST 1 BHT 3TTE9ee & 2

(a) @ (b) (c) =R (d) dr=

T vell g gl oTet SIgeR W fgor s worredt # wiffed gree fer o tquTd W R <k

foru fore 1 & o e B 2 2

(a) TUAe U2 S13d (b) -4 grsa (c) TSR grEa (d) FrR gEa

Tl TR Hg THA I ] e o foIe =1 § | 1 Serd 2l & 2

(a) Tftet firR (b) =R firR (c) TR firR (d) soet firR

fe TN ShIVT TUT TS <HIUT ShAT: ¢ 7T O &, A Aftet R <6t 31ferehad cetar i g A s H 2 2
1 +sin(0+¢) 1 —cos (6—0) 1 —sin (6 —¢) 1 +cos(0+¢)

@ T sin0-¢) ® Trcos@r9) © 1rsin©@+o) @D T+cos@—0)

TS Teh T dT& | sioh O ST1d &, a6 it Soll (71 1 & fopd S5o11 | qitafda it & 2

(a) AEH ST (b) ST ST A (c) Rfmsid (d) FHASE T
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Which one among the following gear train mechanism is used to connect the minute hand and
hour hand in a clock ?

(a) Involute gear train mechanism (b) Simple gear train mechanism

(c) Epicyclic gear train mechanism (d) Reverted gear train mechanism

For punching press, which of the following relations is applicable ?
Note : All symbols have their usual meanings.

a_t 9-06 4 _t__om
() t 2s  2n (b) ‘[_2s_62—91
t ot 9-9 9 -6, + t
() 4r 2s  2x (d) 2n 2s 4r

A four cylinder four stroke inline engine is not balanced for which one of the following ?
(a) Primary force (b) Secondary force (c) Primary couple (d) Secondary couple
A stepped bar as shown in figure is subjected to an axially compressive load of 45 kN. What
would be the ratio of maximum and minimum stresses produced ?

|45 kN

3 cm |
Dila' 2m
i
4 ;m T
D|1 2 3m
i
\\\\\\\\‘;\\\\\ NN
(a) 16/9 (b) 9/7 (c) 4/3 (d) 52
Which one of the following is defined as the ratio of transverse strain to longitudinal strain ?
(a) Modulus of elasticity (b) Modulus of rigidity
(c) Poisson’s ratio (d) Bulk modulus

Which one of the following is defined as the product of Young’s modulus (E) and moment
of inertia (I) ?

(a) Modulus of rigidity (b) Bulk modulus

(c) Flexural rigidity (d) Torsional rigidity

Which one of the following expression is true for hoop stress in a thin walled cylinder with
internal pressure p, radius r, and wall thickness t ?

pr pr pr pr
An overhanging beam is simply supported at A and B. Beam is subjected to two 60 kN point

loads and a couple of 120 kN-m as shown. Determine support reactions R, and Ry
60 kN 60 kN

120 kN-m l l
2m ﬂj 2Zm ¥ 2m B Im e

Al D

T, e,
(a) RA=3OkN, RB=9OkN (b) RA=9OkN,RB=3OkN
() RA=18OkN, RB=6OkN (d) RA=12OkN,RB=6Ok

Series-A p M EN-()]



26. oIl e arelt T 3R = aTelt T 1 Sire o fore fm o & & o firr 37 o sy 2t 8 2
(a) FFIede FRR & 7= (b) et FRR & o=
(c) gHamsiders fiRR ¢a o= (d) fads e a=

27. Ufgm 99 < fU = 5 9 19 91 99 SuA ° AR ST § 2
e : Tt Tehdl & AT AT |

4r t 9,6 4r_ t 21
@) =2~ o (b) Tzz_szez—el
t t 9,-6, 0,0, ¢ ¢
© %" m @ T T a
28. T IR THCIUEt IR &2Ieh §9 M8 §woid (1 | & fohtoh foTu wigfora =& grar g 2
(a) Tuftrs 57t = feotw (b) TTEAf g % forw
(c) ST S@-Fm & fog (d) weafies S@-Jm o fofg

29. Tz o fewm TG B W 45 kN 1 37&fT FlieT WR TR ST @ | Scd= SAfehan qen
=T fereret T STATA I ERTI 2

J,45 kN

31;;;; 21[11
4c::m
Dlld 3m
i
\\\\\\\\‘\\\\\
(a) 16/9 (b) 9/7 (c) 4/3 (d) 52
30. |—|Hﬁ@|eh«eh|343§lwﬁ$ﬁl agéwcmi»ld%ﬁaquﬁqﬁﬂﬁﬁ%mw%?
(a) SICIATEIAT TUTTh (b) &1 T
(c) UTEH AT (d) IATIATCHR TR
31. e 5 & foroent A 3 TRt T (E) Td Sieed STt (1) o6 TUH%hel & TR foham simam & 2
(a) &aT T (b) STTIGHTCHe JeATET TOTTeh
(c) T ga (d) TS gaT

32, FEr i & i el Rt e S, et Bt 1, it g p et ki o e (2, 3 w5
e o foTe et 8 2
@ 5 b) 5 © B @ 5

33. e YOIl 68 SN fob A 3TR B W fowaefl aifes @ | fom o femmit 78 sim W g1 60 kN o forg s

AT TH 120 kN-m T JH T GIAT & | HTER ATl R , T R, F1EAT ?
60 kN 60 kN

120 kN-m
Al 21n(|c 2m l 2m B 1m‘l’E
T, Te,
(@) R, =30kN,Ry=90kN (b) R, =90 kN, Ry, =30 kN
() R, = 180 kN, RB=6OkN (d) R, = 120 kN, RB=6OkN
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46.

In the case of generalised two dimensional state of stress, the planes of maximum shear
stress are inclined to the planes of principal stress at an angle of .
(a) 22.5° (b) 45° (c) 90° (d) 120°

b

The radius of gyration of a circular lamina of diameter ‘d
following values ?

(a) d2 (b) d (c) d/4 (d) d/16

Which one of the following stress is developed when a copper bar of circular cross section
is cooled to —5 °C ?

(a) Tensile stress (b) Zero stress

(c) Compressive stress (d) Shear stress

is given by which one of the

The slope at free end of a cantilever of span ‘/’ carrying a concentrated load ‘W’ at the free
end is given by which one of the following expression ?

(a) WI2/2E] (b) WI2/EI (c) WI2/12E1 (d) WI2/3EI

Which of the following expression denotes the change in length when a tensile force (P) is
acting on a body of length (L) and area of cross section (A) ?

(a) AL/PE (b) PL/AE (c) PE/AL (d) P/LAE
The ratio of bulk modulus to modulus of elasticity for a Poisson’s ratio of 0.25 would be
(a 1 (b) 4/3 (c) 173 (d) 2/3

A rod of length / tapers uniformly from a diameter D, to diameter D, and carries an axial

tensile load P. The extension of the rod would be —
(a) 4PE/nD D, (b) mEP/4D D, (c) 4PI/mED,D, (d) mPI/4ED,D,

The shear stress on an oblique plane at an angle 0 to the cross-section of a body which is
subjected to a direct tensile stress o is equal to which one of the following expression ?

(a) osin?0 (b) & cos? 0 (c) ocosH (d) %sin2 0

If a beam is supported on more than two supports, it is called a

(a) encastered beam (b) simply supported beam

(c) continuous beam (d) built in beam

The bending moment on a section is maximum where shear force is

(a) Maximum (b) Minimum (c) Zero (d) Changing sign

Which of the following equations is correct ?

(a) M/E=RI (b) M/I=R/E (c) M/I=E/R (d) M/R=E/N
dy

The expression EI at a section of a member represents

de
(a) slope (b) bending moment (c) rate of loading (d) shear force

A cantilever of length ‘I’ carries a point load ‘W’ at the free end. The downward deflection
at the free end will be

(a) WIP/48E1 (b) SWP3/384EI (c) WP/3EI (d) WPA/8EI
Which one of the following is the Polar moment of inertia of a solid circular shaft of diameter D ?
(a) mD3/32 (b) nD%64 (c) mD%32 (d) nD3/64

Series-A . - M EN-() 1
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45.

46.

47.

HTa <kl AT fgatramd} fef o ATet H 3Tfirehad STa%9UT THIE o <H 3Tfehad a-d &
< & = 1 E TR 10 WA & 2

(a) 22.5° (b) 45° (c) 90° (d) 120°
S “d’ <l I qaeh T 1 FeId 3% TERH FE T H SR a1 2
(a) d2 (b) d (c) d/4 (d) d/16

71 5 1 % |1 Ifiae T IR TR h1e aTel! dlsl Sl Bel i —5 TSt HEE T 381 foht
I W ferenfaa s 2

(a) TIAMAGEIA  (b) I Tfcrard (c) afifsaufaea  (d) 3m&uw gfaset
T <1 % T At T & Toad DR W Hbfgd YR W’ THTH T & B W 8 a1l
AN A g p ETR ?

(a) WI2/2E] (b) WI2/EI (c) WI2/12E1 (d) WI2/3EI

=1 8 | S T1 st TEETE § UREdE i gl 8 96 Ush L SIS qT ST i A b

dTed AThR YL P AT S °|'>|e4c eh{dl %?

(2) AL/PE (b) PL/AE () PE/AL (d) P/LAE
JTTIA JCTEIAT T[UTTeh 3T TeITET HIATeh o STATA 1 BRI J¢ TTIE T 39T 0.25 7 ?
(a) 1 (b) 4/3 © 1/3 d) 2/3

| TS 1 T B TN €Y § ™ D, § AT D, ehald ! T & 3R Th & a7 IR P
TEA A 8 | DS hl R A g s = g ?

(a) 4PE/nD,D, (b) ©EP/4D,D, (c) 4PU/mED,D, (d) mPI/4ED,D,

T fivg {78 W Ieaed G a1 6 @ &7 8, o STIIEI-hIC 3 IV O T & T fot aad

T Ha ! aqre T 1 9 fordeh ser g 2

(a) osin?0 (b) & cos? 0 (c) ocosH (d) %sinze

Jfe Teh 9T Bl Q1 W ST MU W ITATFIT foman ST 2, 1 38 1 el Ja1 8 ?

(a) TS 9 (b) ETHROT ST 9

(c) P a@ (d) Ir=atfEd &=

Teh 12 TR b AT JTTRIeh™ BIT 2 ST&T T0Evl Jfceet 2rdT 8

(a) JATerRad (b) =T (c) I OREEEFSIEER I

Frafafga 0@ <= o1 afiem adt 8 2

(a) M/E=RI (b) M/I=R/E (¢) M/1=E/R (d) M/R=E/
2

aﬁwﬁrEIj—xgwaqw%@wsmﬁHaﬁmm%:

(a) &AM OEEZELRY (c) TEHHI T (d) AT §A

I TAHEITS 1 Th cheloiTaR g BR T T forg R ‘W’ I8 hidl 7 | Tod BR T A= i 3R
fo@ro =/ 2rm 2

(a) WIP/48E1 (b) SWP3/384EI (c) WP/3EI (d) WPA/8EI
frfefiad & & %H |1 =@ D % Teh 31 JAThR TR 3h1 ST b Gt 3T & 2
(a) nD3/32 (b) nD4/64_ (c) nD?*32 (d) nD3/64
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52.

53.

54.

55S.

56.

57.

S8.

59.

60.

61.

The strain energy stored in a body of volume V subjected to uniform stress G is given by

which of the following expression ?
o’ N E? E
(a) EXV (b) X (c) C XY/ (d) c Xy,

A thin cylinder of radius r and thickness t when subjected to an internal hydrostatic pressure

p causes a radial displacement u, then the tangential strain caused is —
1 du du
(a) 2u/r (b) ur (c) 2 dr (d) dr
The Poisson’s ratio, of a material which has Young’s modulus of 120 GPa and shear
modulus of 50 GPa, would be

(a) 04 (b) 0.3 (c) 0.2 (d) 0.1
Which of the following materials is more elastic ?
(a) Brass (b) Rubber (c) Plastic (d) Steel

Two shafts having same length and material are joined in series. If the ratio of their diameters
is 2, then the ratios of their angles of twist and shear stresses respectively are :

(a) 2,16 (b) 4,8 (c) 8,4 (d) 16,2

The point in a beam where the shear force is zero, the value of bending moment at that point
is .

(a) Maximum (b) Zero (¢) Minimum (d) Infinite

Which one of the following is the shape of a bending moment diagram for a simply supported
beam carrying uniformly distributed load ?

(a) Circular (b) Rectangular (c) Parabolic (d) Hyperbolic
The radius of the Mohr’s circle gives the value of which of the following stresses ?
(a) Maximum normal stress (b) Minimum normal stress

(¢) Maximum shear stress (d) Minimum shear stress

In the case of biaxial state of normal stresses, the shear stress is maximum on a plane whose
angle is .
(a) 45° (b) 90° (c) 22.5° (d) 67.5°

‘Maximum distortion energy theory’ was postulated by which one of the following persons ?
(a) Tresca (b) Rankine (c) Mohr (d) Von-Mises
Neutral axis of a beam is the axis at which

(a) the shear force is zero. (b) the moment of inertia is zero.

(c) the bending stress is zero. (d) the bending stress is maximum.

Which one of the following is normally a melting point for pure iron ?

(a) 935°C (b) 1035°C (c) 1235°C (d) 1535°C

Which one of the following is not a thermosetting plastic ?

(a) Acrylic (b) Cellulose

(c) Phenol formaldehyde (d) Urea formaldehyde

At what temperature, the creep rate will be the highest for a material ?
Note : Where Mp is the melting point of the material.
(a) 0.7 Mp (b) 0.6 Mp (¢) 0.5Mp (d) 0.4 Mp
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49.

50.

S1.

52.

53.

54.

55S.

56.

57.

S8.

59.

60.

61.

A V o Teh fI0g R ThEHH e o O 8 T foehd Sl HHfeiad § 4 A g 2

2 V2 E2 E
(a) ;’—Exv (b) ox5 (©) ox3; (d) oxy
Frean ¢ 3R A1eTE ¢ % Tk Yael el W U JAaieh gaedfae e p ol B % R eI

foreTo u 3e= 2 &, a9 ferat Totsar faepfa 3o=1 grft ¢

(a) 2u/r (b) ur (@) %% (d) %

Teh UgTe <1 WTET AT 1 8, TTEeht 2 6Taieh 120 GPa 8 3R ST9€99 997% 50 GPa 8 ?
(a) 0.4 (b) 0.3 (c) 0.2 (d) 0.1

= o 9 91 uery STe TR B 2

(a) hrET (b) W (c) AT (d) &

T TS a1 9erd aTet g AU Ueh Jvfishy | 9 §U & | I 37 SATET 1 UM 2 7, ad

37k UG o IV Tdl STIEY Uit <1 STITA SHUST: F1 BRI 7

(a) 2,16 (b) 4,8 () 8,4 d) 16,2
Topeft e T Forer formg T 1o o6t S BT B, 39 Toieg TR bt STEYT b W AL |
(a) IAerepaH (b) A (c) =i (d) I

U et adifés e W ushanT fodfta W o1eT 7, $Heh S STl 3@ 1 STTehR e o &
HAATE?

(a) SITATRI (b) IRATHR (c) IR (d) =t afaertren
Higt g <l forsen fre 1 9 form wfaret w1 et & 2

(a) ARy T Yfdeet (b) I AT Tdee

(c) Aferehay 3uEqYr Yfaeet (d) =T STIEIV Thaad

IO et sl fg31efiar 37ereer o Tohtor # 3T9&qYT Ufded 39 de1 T STehdd gid1 & fSeeht
I il

(a) 45° (b) 90° (©) 22.5° ) 67.5°

‘FAferehan @igd St fagia’ = 1 9 fopa =afda gro afunfea fram man 2 2

(a) BT (b) T (c) H& (d) am-fora

T 1 ICTEM 3787 I 31 BNl 7, &l

(a) STTEIVT F I BT & | (b) g et ST BT 7 |

(c) Wb Jfaet I BT B | (d) s Sfdeet Aferehdd BT # |

FrefcTRed # & s |1 T, STHAR W 3G dlg 1 ToHT & ?

(a) 935°C (b) 1035 °C (¢) 1235°C () 1535 °C

11 4 | S |1 T ST TATfeesh T8 § 2

(a) ThfaTh (b) TIAS (c) FHTA wHfeease (d) I wHfcease

forg ama W fereft wered <Y formdon () <t ger 3rferes Bt 2
e : Terd T T aTIHE (AT @ge) Mp ® |
(a) 0.7 Mp (b) 0.6 Mp (c) 0.5Mp (d) 0.4 Mp
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69.

70.

71.

72.

73.

74.

75.

76.

77.

Which of the following causes the plastic deformation of a material under the action of load ?
(a) Screw dislocation slide only (b) Edge dislocation slide only
(c) Either (a) or (b) (d) Both (a) and (b)

If the ionic radius of iron is 1.24 A, which of the following would be the approximate bond
length in Fe — Fe ?

(a) 124 A (b) 0.62 A (c) 248 A (d) 031A
Which of the following is not a ferromagnetic material ?

(a) Chromium (Cr) (b) Iron (Fe) (c) Nickel (Ni) (d) Cobalt (Co)
Which one of the following is not a property of ceramic materials ?

(a) Chemically reactive (b) Brittle

(c) Insulating heat & electricity (d) Hard & high strength

Amongst the following, which one is a non-metal ?

(a) Copper (b) Asbestos (c¢) Lead (d) Zinc
Which one of the following expresses iron carbide ?

(a) FeC (b) Fe,C (c) FeC, (d) FeC,

Which one of the following techniques can be used to determine the crystal structures of the
metals ?

(a) X-Ray Diffraction (XRD) (b) Atomic Force Microscope (AFM)

(¢) Scanning Electron Microscope (SEM) (d) Optical Microscope

Which one of the following methods can be used to measure hardness of a single grain ?

(a) Rockwell (b) Knoop (c) Vickers (d) Shore
Which one of the following stress relieving process is used after cold working of metals ?
(a) Tempering (b) Cyaniding (c) Annealing (d) Normalizing

Which one of the following represents the atomic diameter of an FCC crystal (where ‘a’ is
the lattice parameter) ?

(a) a2 (b) a\2/2 (c) a\2/4 (d) a\/3/4
Which of the following is related to super conductivity ?

(a) Meissner effect (b) Joules effect (c) Seaback effect (d) Peltier effect
Which one of the following is not a crystal defect ?

(a) Grain boundary (b) Surface of the solid

(c) Ion formation (d) Vacancy

Which of the following is called the ability of the material to withstand elastic deformation ?
(a) Ductility (b) Strength (c) Stiftness (d) Hardness

Which one of the following distinguishes the 1zod test from Charpy test ?
(a) The placement of sample is different. (b) The size of the specimen is different.

(c) Both (a) and (b). (d) None of the above

Which of the following represents the stacking pattern in an FCC crystal having no defect ?
@ ...... ABCABCABCABC...... (b) ...... ABABABABAB......

) ...... ACACACACAC...... (d ...... ABBAABBAABBAABBA......
Which of the following is used to produce Bakelite by polymerization ?

(a) Phenol and Formaldehyde (b) Urea and Formaldehyde

(c) Dicarboxalic Acid and Glycol (d) Amine and Organic Acid
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62. 1 T T forueh i1 U uerel § gucy faEwv, 9161 < ST S W BT | 2

(a) ©F TeTiToheM i fhHe had (b) Torm fewetiche <t fheerT shaat
(c) AT (a) A (b) (d) HT () 3T (b)
63. Jfc AR i 3msfe = 1.24 A B, T Fe — Fe & aiwg <l ofeaTs f 1 & 9 i grft 2
(a) 124 A (b) 0.62 A (c) 248 A (d) 031A
64. 1§ W A1 TH B -Frahr et TE 7 2
(a) SRIFEE (Cr)  (b) T (Fe) (c) Fafrer (Ni) (d) e (Co)
65. =1 T @ |1 ueh RRfires uered w1 o 7€ 7 2
O RGIPIEEREDINI (b) W
(c) fersreft 3R a9 31a e (d) 3R I 3= A
66. U HEATTH AU ?
(a) diem (b) T (c) Hrm (d) S
67. T T T P M HE15S i ek BT & 2
(a) FeC (b) Fe,C (c) FeC, (d) FeC,
68. T 1 o fora ush ebHieh g amgati shi forceat e fawifea ot S wekdt & 2
(a) T fpor feaeH (b) TRHTY] ST HIShREhIT
(c) Th{TT SF HISSHITHIY (d) JehTINTeh THTEshR=hT
69. Teh U] <l HANAT A o foru f1=1 0 9 form wep w19 ferfer <1 Iu=mT femam stran @ 2
(a) Ushae (b) @ OREET] (d) IR
70. Treferiaa @ | s |1 a1g <t 3tad iR o ae Ufaee fHTE 6 ufsha g 2
(a) Pt (b) W (c) wHifer (d) e
71. T 3958 A1 T ‘@’ ATeTsh = a1t FCC fofeet o1 uam] S Jefiid s & 2
(a) a2 (b) a\2/2 (c) a\2/4 (d) a\/3/4
72. T b @ $m a1 arfd varem @ wfRa g 2
(a) BETR 9IS (b) S8 IWE (c) Htelh g9TE (d) YRR guT

73. FEA SR A S SRR N A B 2
(2) IMHT @ (b) 39 H Gdg (c) 3T ST &1 (d) Tearaan
74. T 9 9 foraen! verel ot gured foreuur ggd 7 1 &mdt aEd & 2

(a) A= (b) T (c) e (fewm)  (d) 3R
75. T 1 @ P A1 3TESIE qdieT sl =Rdt udequr § 31 T B 2
(a) Tiegor T e i ol = R | (b) T T T TR T 7 |
(c) M (a) 3T (b) (d) IR F T HE TE
76. =1 § @ ®F 91 T <N UWgd B T e TRk (FCC) & TSN 6t gerafeord a8
(Stacking) S AT ?
@ ...... ABCABCABCABC...... (b) ...... ABABABABAB......
©) ... ACACACACAC...... (d) .....ABBAABBAABBAABBA......
77. T 0 O forgeh TicfiUssieM & Sehallse ST & ?
(a) TorIeT 3R wiHfeesss (b) Ifer 3 whifesgees

(c) SIS hraladicTeh UHg 3N TEHhiad  (d) THET 3R IS e
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88.

89.

90.

91.

Which of the following represents the value of Planck’s constant ?

(a) 6.625 x 10734 J-s (b) 7.625 x 10734 J-s

(c) 6.625x 10732 J-s (d) 7.625 x 10732 J-s

Which one among the following is a unit cell with three lattice parameters ?

(a) Monoclinic (b) Triclinic (c) Tetragonal (d) Orthorhombic
Which one of the following represents the minimum number of ions in the unit cell of an
ionic crystal with FCC space lattice ?

(a) 8 (b) 16 (c) 32 (d) 64

Which one of the following represents the energy gap of Silicon (Si) ?
(a) 2.1eV (b) I.1eV (c) 44eV (d) 34eV

Which of the following does not come under long chain polymers ?
(a) Plastics (b) Fibres (c) Elastomers (d) Concrete

Which one of the following is produced by heat treating white cast iron for prolonged periods
at about 900 °C and then cooling it very slowly ?

(a) Gray cast iron (b) Malleable cast iron

(¢) Nodular cast iron (d) Alloy cast iron

Which of the following methods does not improve fatigue resistance of metals ?
(a) Making fine grain size of metals (b) Polishing the surface of metals
(c) Shot peening on the metals (d) Decarburizing the metals

Which of the following represents the planer atomic density of a plane (1, 1, 1) of FCC
having a lattice parameter ‘a’ ?

231 231 1.31 1.31
(a) a2 (b) a3 (©) a2 (d) a3
Who discovered crystal structure ?
(a) Erasmus Jacobs (b) Nicholas-Jacques Conte
(c) Max von Laue (d) A.L. Lavoisier
Which of the following constituents of steel is the least strong and softest ?
(a) Ferrite (b) Pearlite (c) Austenite (d) Martensite
Which of the following represents the Curie temperature of Cobalt ?
(a) 850K (b) 1040 K (c) 1400 K (d) 2000 K
Which of the following factors affect the machinability of a material ?
(a) Density and melting point (b) Hardness and toughness
(c) Corrosion resistance (d) Thermal conductivity

Which of the following statements defines the principle of Electrical Discharge Machining
(EDM) ?

(a) Material removal by mechanical cutting tools.

(b) Material removal by high pressure water jet.

(c) Material removal by chemical etching.

(d) Material removal by melting and vaporization through electrical discharge.

Which of the following is the primary process in Electro-Chemical Machining (ECM) ?
(a) Electro-plating (b) Electro-forming
(c) Electrolytic machining (d) Electrolysis
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89.
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91.

= 1 9 1 91 e TR o 7 1 @eildT @ 2

(a) 6.625 x 10734 J-s (b) 7.625 x 10734 J-s
(c) 6.625x 10732 J-s (d) 7.625 x 10732 J-s
1 T 0 B 91 U 3TE HifEHT &, FSE e Sieres Tt B 8 2
(a) AAIGARS  (b) RIS (c) AT (d) sAfufEes

=1 & 3 1 91 U FCC g STeieh aTel ST+ Thideh o §ehTS hiffehT H =Tay I i

T b1 ST & ?

(2) 8 ®) 16 ©) 32 ) 64
Taferni (Si) 1 Fot 3R =1 4§ fopmeh s g 2 2

(a) 2.1eV () 1.1eV () 44eV d) 3.4eV
frafefiad & & o ol sf@e aielv & 3Faiid el ST & ?

(a) AT (b) ®TEEE (c) 3ATEHE (d) shie

71 T 9 fohgrehT 3TUTEH e Gatd dlg ol 900 °C T Ed X b HSHT STTR hich 3N 35 oG
35! efitft e O 3T oHieh foRaT ST 8 2

(a) T eal ARl (b) TfeTefeet gorat ArEl

(c) TIETR gAat gl (d) Thsreng gaat @

frefefaa o @ w0 = faftr e <6 anfa sfaeresdan s 78 aqrd 2 2

(a) ©Tq % I HIS ! THEhRd HLh | (b) 9Tq <h! HAE I TTfeTsT HTh |

(c) 9Td T Sie T b | (d) 9Tq I fehTaRISIoRT ieh |

o & & M, STetes eIt “a” atel FCC |9ad (1, 1, 1) 3 folt THaeii qemm] = <l g1Tdl 8 2
(@ =3 0 =3 © =5 @ =5

fopeeet T 1 @S foha 1 8 2
(a) TEOUE Jha (b)) Tepier® ShE HI (¢) HoE 9 A3 (d) .U, TR
11 4 9 S |1 39T T Ted HE TSl S o T § 2

(a) HUse (b) TS (c) 3TEATEE (d) HeTEe
1 o 9 S 1 HreTee o T QI < gl B 2

(a) 850K (b) 1040 K (c) 1400 K (d) 2000 K
fraferfaa srept @ @ S a1 uered i asfifrerar i wnfad a2 2

(a) T 3R e =1 fog (b) HIRAT 3T S

(c) T Hfeier (d) AT JeTgehdl

Fr=forfaa umi o 4w soidiea feeams wefifim (EDM) & fagma i afenfya sar g 2

(a) T e ST g Uere &M |

(b) 3= T ITA A A gRT T FeMT |

(c) TEES BH gRI Yerd &M |

(d) Torega feamst & mreem @ uerd = feretmet 3R arsfishtor &t uered gemT |

Frefafaa o @ St gfsran seiee-hitere T=ftfmm (ECM) T werfies gfspan 2 2
(2) TGS (b) THFRIHI (c) Forgiferfesh wefi (d) sorRferia
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Which of the following is used as electrolyte in ECM ?

(a) Alkaline solution (b) Acidic solution

(c) Oil (d) Water

Which one of the following is not a forming operation ?

(a) Tapping (b) Coining (c) Deep Drawing (d) Thread Rolling

Which one of the following represents the respective values of fundamental deviation and
—0.009

-0.025 mm
(a) —0.025,+0.008 (b) —0.025,0.016  (c) —0.009,+0.08  (d) —0.009,0.016

Which of the following can be used to assess the machinability of a material ?

tolerance for a shaft of dimension ¢35

(a) Cutting forces (b) Surface finish obtained

(c) Tool life (d) All of these

If it is desired to improve the surface finish during machining, the back rake angle should be
(a) Decreased (b) Increased (c) Reducedto zero (d) None of these

During turning process, the diameter of a cylindrical rod is 40 mm and the spindle speed is
900 rpm. Which of the following values represent the cutting velocity in m/sec ?

(a) 0.60 (b) 0.94 (c) 1.89 (d) 3.77
Which of the following lubricant is not usually used in hot extrusion of steel ?
(a) Organic oil (b) Glass (c) Copper (d) None of these

Which of the following is mainly responsible for the removal of material during a machining
operation ?

(a) Shearing forces (b) Tensile forces on chips

(c) Adhesion of the chips (d) Compression of the material

While machining steel, the machinability decreases with which of the following statements ?
(a) increase in manganese content (b) decrease in carbon content

(c) increase in carbon content (d) increase in sulphur content

The nozzle material in a 100 A plasma cutter is usually made of which of the following
materials ?

(a) Steel (b) Ceramic (¢) Aluminium (d) Copper
Laser Beam machining can not be performed on which of the following materials ?
(a) High speed steel (b) Mirror glass

(c) Leather (d) Wood

Which of the following is the common abrasive used in ultrasonic machining ?

(a) Tungsten carbide (b) Boron carbide

(c) Both (a) and (b) (d) Neither (a) nor (b)

For which of the following, a jig is used ?

(a) To guide the tool (b) To locate and clamp the work piece
(c) Both (a) and (b) (d) Neither (a) nor (b)

Which of the following angle is the angle between the face and flank of the single point
cutting tool ?
(a) Lip angle (b) Rake angle (c) Point angle (d) Clearance angle
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(a) 2o (b) TEET (c) TR SR (d) =t Ufer

fFaagsA <1>35_0'009 mm 1A I o ToTT shaeT: Ot forarer e erar bl g9ifan & 2

-0.025
(a) —0.025,+0.008 (b) —0.025,0.016  (c) —0.009,£0.08 (d) —0.009,0.016
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(a) T HT MR | (b) SEHT =TT |

(c) I h A HET AT | (d) T8 B B Tl

i ufshar % SR T SeThR B 1 S418 40 mm & a1 fersd 91 900 rpm & | i A @
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(a) 0.60 (b) 0.94 (c) 1.89 (d) 3.77
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(a) ifereh et (b) f=m (c) s (d) 374 | IS T
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(a) ITETSA (b) M RaTsa (c) Fmwmusn  (d) e 1 adie

et <1 Tefifn o S Hefiee emar e § 8 fre M A HE B B 2

(a) TS < O S@H W (b) TS 6T AT HH HH T

(c) ThTeH hl AT S T (d) FEHL ! AT @M T

T 100 A SATITRT (TATSHT) Shet hl YT (ATTer) et o & fope weed <6t ot Breft 2 2
(a) TEI (b) fatfien (c) Tefufm (d) e

o foptor wefif forer & & form agret ox 1l <ht 1 wehelt B 2

(a) IATATEE  (b) IO Hi= (c) =mel (d) oht

= @ @ e oyt aefife o aremoTd SR § A ST STt SToef § 2

(a) T HETSS (b) SN HETES

(c) (a) 3R (b) A (d) (a) 3 (b) | & E &

o= 1 9 formen foru f5mr <1 soi fopan StraT 2 2

(a) 3SR 1 Feem &+ & fore (b) HREEUS I T e g e & forw
(c) (a) 3 (b) Tl & fere (d) (a) 3R (b) GHI H | IE T

1 T 8 S |1 10 Tohed oG hel STSTR H el T& Foieh oh S 1 IV haelTdl & ?
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In which of the following industry unconventional machining methods play an important role ?
(a) Automobiles only (b) Aerospace only
(c) Medical only (d) Automobile, Aerospace and Medical

The quality of surface produced during machining will depend upon which of the following
parameters ?

(a) Tool Geometry (b) Feed rate

(c) Both (a) and (b) (d) Depth of cut

Which of the following value is the machinability index of stainless steel ?
(a) 20 (b) 25 (c) 60 (d) 65
The Merchant’s theory is limited to which of the following conditions ?
(a) Three dimensional cutting (b) Orthogonal cutting

(c) Oblique cutting (d) All of the above

In a typical metal cutting operation, using a cutting tool of positive rake angle of 10°, it was
observed that the shear angle was 20°. The friction angle is which one of the following ?
(a) 45° (b) 30° (c) 60° (d) 40°

In a weaving operation, the parameter to be controlled is the number of defects per 10 square
yards of the material. The control chart appropriate for the task is

(a) C-chart (b) P-chart (¢) R-chart (d) X-chart

Which of the following is the equation for tube drawing with conical plug ?
(The symbols have their usual meanings.)

B_“1+“2 b) B H T Hy B_“l_uz D B [t
(@) B= tan o ®) ~ tan o —tan B (©) B= tan o (d)

Bl Bl T
~ tan o —tan B

A 2 kW laser with spot diameter of 1 mm can cut a steel plate 20 mm thick at a speed of
I m/min. If the spot diameter is reduced to 0.5 mm, the cutting speed can be increased to
which one of the following value ?

(a) 2 m/min (b) 4 m/min (¢) 1.732 m/min (d) 1.414 m/min

Which of the following is the peak pressure in explosive forming ? Where W is the weight
of explosive, R is the distance of explosive from plate and K & a are constants.

i a

Wj

a 3
(2) p=K(@j (b) p=K(ﬁX@aj (©) p=K(WxaxR) (d) p=K[ R

A cutting tool has a nose radius of 1.8 mm. Which one of the following is the feed rate for a
theoretical surface roughness of Ra=5 pum ?
(@) 0.36 mm/rev  (b) 0.187 mm/rev (¢) 0.036 mm/rev (d) 0.0187 mm/rev

In sheet metal rolling, the material of 3 mm thickness is reduced to 2 mm. If the velocity of
the sheet entering the roll is 100 mm/min, which one of the following would be the
approximate exit velocity ?

(a) 100 mm/min  (b) 125 mm/min (¢) 150 mm/min (d) 225 mm/min

The threads produced by which one of the following methods are of the best quality ?
(a) Turning (b) Dieing
(c) Laser beam machining (d) Rolling

. Which of the following uses abrasive slurry between tool and work piece ?

(a) USM (b) ECM (c) EDM (d) LBM
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= T 8 o 91 AW o Wi shi Aefie &t S99 Bl B 2

(a) 20 (b) 25 (c) 60 (d) 65

=1 1 9 form afdfefa o forg weie & fagrma ifia 2 2

(a) T 3R S o forg (b) 3TUNTHA e o foTT

(c) Torwmt & % fog (d) Suger @it o fere

e fefuenet Treet shidn sy & wifsifea T v 10° 9Tt shad 3SR o 39T g f¥RR iy
20° 7 | ENU HI A TG HAATR 2

(a) 45° (b) 30° (©) 60° () 40°
TS o HATEH 4§, uied {58 gl 8H1 8, 98 & 10 1 7191 Uere <l oIealts § gt <hl | |
3Geh TTT S 91 Sheglel ATE IUHI & 7

(a) C-chart (b) P-chart (¢) R-chart (d) X-chart

1 O B T1 IFETRR W % |1 TS TG ST TRl § 7 (Hehdl ol AT 312 2 1)
HitHy LR K I

(@) B= tan o (®) B_tana—tanB (©) B= tan o (d) B_tana—tanB

e 2 TohetraTe oior, fSreent Tie 98 1 mm 2, 918 T 20 mm Tt $EITd i =6t 1 1 m/min
Y T T HTEdT B | IR TTE S I TR 0.5 mm HL &1 T, a1 hie o1 97 dgehd e o
g feraaT 21 STe 2

(a) 2 m/min (b) 4 m/min (¢) 1.732 m/min (d) 1.414 m/min

= o @ % a1 foepies foeaur & S=ram g % fore Suge 8 2 STef W faehiess 1 oo 3
R = forepresh Sl amer & gl a1 K & a fRme 3 |

a 3 a
(a) p=K(ﬂj (b) p=K(ﬂj (c) p=K(WxaxR) (d) p=K[ﬂj

R R xa R
Teh S SR 1 I B2 1.8 mm 2 | 31 & & 61 ot Sgifoes ¥ag §eUaa Ra=5 ym %
fau e e ?

(@) 0.36 mm/rev  (b) 0.187 mm/rev (¢) 0.036 mm/rev (d) 0.0187 mm/rev
Qe & =et sht At 3 fnft @ wrerent 2 fodt <6t STt @ | e UoR & TaT shid T9 =1et 1 o9
100 mm/min &, o =1eT ST TEAH a7 7 & & o= 8w 2

(a) 100 forft ufer fime (b) 125 foft wfa fime () 150 fonfi wfa fime (d) 225 firdft wfa fime

foret 1 @ foper weh wfsha gI ST 1T Uy |l 33 T[UTaT o BId & 2

(a) 2T (b) BTET (c) oo fepror mefifr  (d) Tfem
ISR 3T hRIETE & A& - § 8 1 319adeh Tl o1 SEHTA HidT 3 ?
(a) USM (b) ECM (c) EDM (d) LBM
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129.

Which of the following is not true for Linear Programming models ?
(a) The relationship between variables and constraints is linear.

(b) The model has structural constraints.

(¢) The model has an objective function.

(d) The model has negative constraints.

Which one of the following method can be used to determine the percentage of idle time of
a worker in a company ?

(a) Work sampling (b) Time study (c) Method study (d) Stop watch
Which of the following option gives the standard time in an organization ?

(a) Observed time + Allowance time (b) Normal time + Allowance time

(c) Observed time x Rating factor (d) Normal time x Rating factor

Which of the following statements defines the primary objective of ABC analysis in
inventory management ?

(a) To reduce stock outs of high value items.

(b) To optimize inventory carrying costs.

(c) To prioritize inventory management efforts.

(d) To improve order fulfilment efficiency.

According to Kendall’s notation; (P/Q/R) : (X/Y/Z), which of the following option is true
about R ?

(a) Arrival rate distribution (b) Service rate distribution

(c) Number of servers (d) Type of service

Which of the following single criterion sequencing rule is applied in service centres such as
banks ?

(a) First Come First Served (FCFS) rule (b) Shortest Processing Time (SPT) rule

(c) Longest Processing Time (LPT) rule (d) Earliest Due Date (EDD) rule

Which of the following is not the part of seven phases of value analysis ?
(a) General phase (b) Information phase
(c) Optimization phase (d) Evaluation phase

Which one of the following is a qualitative technique of demand forecasting ?
(a) Correlation & Regression Analysis (b) Moving Average method

(c) Delphi Technique (d) Exponential Smoothing

Ergonomics is the scientific study of the relationship between which of the following options ?
(a) Between worker and management (b) Between worker and his work environment
(c) Between worker and his family (d) Between worker and his salary

Which of the following statements defines the primary goal of line balancing in production ?
(a) Maximizing resource utilization (b) Minimizing cycle time
(¢) Minimizing work-in-process inventory (d) Maximizing productivity

X company needs 6000 units per year of a bought up component to be used in a main
product. The ordering cost is ¥ 300 per order and the holding cost per unit per year is I 40.
Which of the following value gives the correct number of orders per year by the company ?
(a) 22 (b) 26 (c) 16 (d) 20

. Which one of the following steps would lead to interchangeability ?

(a) Quality control (b) Process planning (c) Operator training (d) Product design
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130.

Frafafea o @ s W Tt nise & areey § a9 T8 8 2

(a) =R qAT Y| o eI TII T BT 7 | (b) WIS H TEHTCH sFelie Bd 7 |

(c) Higet H Ie¥ ol BT 2 | (d) Hise o ThRIcHS Y BId & |

= o 3 fopa farftr grr we sveaft o shiend <6 ffssrar w61 wiora sima feran <1 wepan & 2
(a) S TERUY (b) 97 A H (o) fafa ey (d) T
=1 4 & % 1 foeheq forefl ETe H AHeh 99 UM Bg SUIE & 2

(a) ATAlThd THT + TTqHH THT (b) T T + ITqqH T

(c) SATAlThd THT x U Hh (d) BTH GHY x AT
frafafiga 4 @ < 91 wea aiferent (3<et) gaud T ABC foeaivor & wrefies Sewa o1 9
TR | g i 8 2

(a) I o TTCH g3 oh Tih TT3E hl HH HET |

(b) TTCTeRT T TATCA AT T TR HET |

(c) TfeTehT JaE= SATET H ftrehd T1fid T |
(d) 3TTesT gfd geadT <l ST |
Huse M (P/Q/R) : (X/Y/Z) % FTAR it & & i @1 farshed R fow aea 2 2

(a) 3T el &t 31 forawo (b) & T S T forawom

(c) HET < Tl <Y T (d) |ET HT THR

Fr=faRea @ @ < a1 faer seeefen e fam de S8 qar gl W= AR S s 2
(a) W HH B Hag (FCFS) frm (b) IR TR @9 (SPT) frem

(c) oI SafaT @ws (LPT) fFrm (d) 3fefuee g7 22 (EDD) fom

FrefcTRed # & s ooy AT hi |Ta TTaeA13Ti i e 78 & 2
(a) G IEGEAT  (b) T JTSEAT (c) A JTarEAT (d) WW
frefaRaa & & ®m =t wim qaigem St ok T § 2

(a) TEEEY 3R Yl et (b) Terdt 37wa fafy

(c) STh! ThH1eh (d) =TT SETg

I ffetRad foehed T & fohEeh Tramel o AT 31T 8 2

(a) HEHTT AT JGEH o AL (b) T AT 35k BT o HTRIA o T
(c) THIIhTI AT 3I5eh TNER & He (d) RIS AT 35k I & T
Frefetfad O | S |1 U IcTeH H [T Tga o JTUHeh A& i TRuTd il & 2
(a) TETEA IUANT hl 3ATH HET | (b) =Tk THY <1 HH HET |

(¢) Toh-3-HTET ATfCTehT <l S T | (d) SHTCEHT T 3TTereh HET |

X PO <l Teh G 3cUTG H oM aTet @G §U 319 <ht 6000 31ara Hfd Iy sht STrewereha & |
JNEX T 1 Yo T 300 Tl 3T 2 AT T o foTt o arett gt wife a9 3 40 7 | F=fetfaa o
T S T HH HFT o GRT JETied Tid 9y STTEX <hl FET ol el 9 H ¢ar 8 2

(a) 22 (b) 26 © 16 d) 20

Fr=feRea o @ i @1 e fafam=ar i sem em 2

(a) TOTE AT (b) kAT fRISE (c) I uMEm  (d) 3Irg feame
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A retailer has a fixed demand of 50 T-shirts per day. The average lead time is 10 days and
deviation in lead time is 2 days. Determine the reorder point with 95 percent service level if
Z corresponding to 95 percent service level is 1.65.

(a) 500 (b) 335 (c) 600 (d) 665
Match List — I with List — II and select the correct option using the codes given below :
List -1 List — 11
A. Trend 1 R-chart
B.  Dispersion 2. C-chart
C.  Number of defects 3. X-chart
D. Number of defectives 4 np-chart
A B C D
(a) 4 3 2 1
(b) 3 1 4 2
(c) 3 1 2 4
(d) 4 1 3 2
The arrival rate of customers at banking counter follows Poisson distribution with a mean

of 45 per hour. The service rate of the counter clerk also follows Poisson distribution with a
mean of 60 per hour. The probability of having zero customer in the system will be which
of the following values ?

(a) 0.25 (b) 0.50 (c) 0.75 (d) 1.0

Work study is normally concerned with which of the following options ?
(a) Improving the present method and determining standard time.

(b) Improving the production schedules.

(c) Motivating the workers.

(d) Meeting the production target.

The operation time for 6 jobs are given below. Considering the Shortest Processing Time
(SPT) rule, which of the following options shows the average flow time ?
Operation time /
Job (n) Processing time (min.)
8

HmgQw >
N W A O

(a) 4.67 minutes (b) 13.33 minutes (c) 16.33 minutes (d) 11.33 minutes

Which of the following forecasting methods takes a fraction of forecast error into account
for the next period forecast ?

(a) Simple average method (b) Moving average method

(c) Weighted moving average method (d) Exponential smoothing method

If the demand for an item is doubled and the ordering cost halved, the economic order
quantity shall be as per which of the following options ?

(a) Doubled (b) Halved

(¢) Remain unchanged (d) Increases by a factor of \/E
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132.

133.

134.

135.
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138.

T GeU AR < ud 50 -3¢ ht fRr win yfafed i 2 | 3hwa &g aw 10 fe7 & aun <fie
T 1 IAR-T¢ME 2 fed H13 | 95 Tfamra @l o o a1 gAatiew fomg 31ma st At 95 whawa
Tfd| g W Z HTAF 1.65 7 |

(a) 500 (b) 335 (c) 600 (d) 665
-1 o1 FI-I1 & AT ShITTT 3R G o = T e o1 T K He ST At forehed 9T ;
-1 o - 11
A wFH 1. RW
B. % 2. Cam
C. QNI & 3. X=m
D. waﬁﬂ'@ﬂ'{ 4 np-?l'l'é
A B C D
@ 4 3 2 1
b)) 3 1 4 2
c 3 1 2 4

@ 4 1 3 2
SRt HTSeT T UTEehT shl ATk o Uit forduur = |1y 3wd 45 9fd €1 8 | Ife hidet eteh 6l
T U UTISH Toratut 3k |1 60 SIfet w21 &1, T 0 H [ UTgeh B ohl NTRIehal = § & &1 2t 2
(a) 0.25 (b) 0.50 (©) 0.75 d) 1.0

ST I qHT=G: efafea 3 9 for fashes @ gafia 2 2

(a) FaHT fafer o GerR HTT TUT Wb TE <Y 0T HET |

(b) 3TUTCH HTIHE § IR HET |

(c) HEIHTII I AN HET |

(d) ITATEH TEF hi TTd T |

6 1 oh ToTT gfshan <1 99 i< fean e 3

~Han TER 99 (SPT) fom o1 & # w@d g¢ = 3 & % 91 foehed 37 well 99
foTe 3o 3 2

R (n) | T 1 GHI / SiHAT T GO (][TAT)

Mmoo w»
N WA OV 9

(a) 4.67 fiFe (b) 13.33 fiFe (c) 16.33 fime (d) 11.33 fime

= 4 o ot et Tl snreh sraftn o qatgem o forg qaigam 3  wh sin o am
TEdar g ?

(a) & 31 fafy (b) =t affea fafy

(c) W =reret 3fad fafy (d) = =TS fefyr

fe foreft oreg <At Wi ST B STt & 3R 1TET 3 <t mTa el 8 STt R, @ anfie sid
T fore ° & fopm ferehew < STER BT 2

(a) SRS | (b) MA@ | (¢) @A | (d) 2 Fis Tt |

In a process on the shop floor, the specifications are not met but the charts for variables show
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148.

(a) Change the process.

(b) Change the method of measurement.

(c) Change the worker or provide him training.

(d) Change the specifications or upgrade the process.

The method used to find initial basic solution of a transportation problem is given in which
of the following option ?

(a) Dual Simplex method (b) Two phase method

(c) Big-M method (d) Vogel’s Approximation method

The optimum solution of Assignment Problem is obtained using which of the following methods ?
(a) MODI method (b) Hungarian method

(¢) Vogel’s Approximation method (d) North West Corner method

When customers from one queue are tempted to join another queue because of its smaller
size, then this behavior of customers is called which one of the following ?
(a) Balking (b) Reneging (c) Bulk arrival (d) Jockeying

Which one of the following defines the utilization factor (¢) in case of a queuing model ?
where A = arrival rate
L = service rate

_n _A _ _w
(@) ¢=> (b) ¢ u (©) ¢=Axp (d) ¢=7
Upper Control Limit (UCL) for C-chart is given by following expression :
(@ 3C-JC  (b) 3C+C (©) C+3JC (d) Jc-3C
Productivity of a machine is most closely represented by which one of the following options ?
(a) Ratio of output to input (b) Ratio of input to output
(c) Ratio of quality to quantity (d) Ratio of quantity to quality
Which of the following terms correctly defines the arrangement of facilities and services in

an enterprise ?

(a) Inventory planning (b) Work sampling

(c) Entrepreneurship (d) Plant layout

Relative Precision Index (R.P.1.) is defined as

(a) Tolerance x Average Range (b) Tolerance / Average Range
Average Range

(c) Average Range / Tolerance (d) \/ Tolerance

Which of the following is a measure of central tendency ?
(a) Median (b) Range (c) Sum (d) Standard deviation

Consider the following statements and choose the correct answer from the given options :

Assertion (A) : A product layout is preferred when the flexibility in sequence of operation
is required.

Reason (R) : Product layout reduces inventories as well as labour cost.

(a) Both (A) and (R) are individually true and (R) is the correct explanation of (A).

(b) Both (A) and (R) are individually true but (R) is not the correct explanation of (A).

(¢) (A) is true but (R) is false.

(d) (A) is false but (R) is true.
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T FeAR R b Sskan #, fafveen s g 72 fora wman 8, @ifer =r % = fee femma 8,
= o 9w et i S =TT 2

(a) SfshaN Sige | (b) TTIH T aliehT St |

(c) WSIGL el SGei A1 I8 W& YgH hl | (d) oIl shl siged AT Sfsharm o S==ighd ol |
TREE T H YR G 6 Heplai b foq 3 forshedi § & ford forfer o1 v e Siram & 2

(a) g oo fafy (b) T fafar

(c) ferm-M fafer (d) arTet Y wfehen fafy

o fafert & @ oo = faftr womgtie e =1 sean gt feTer &g S Bt & 2
(a) @it ferfer (b) BT fafy

(c) arTet <ht Tierehen fafy (d) IR ufyaw T fafer

IS UTEh T hal 8 GHU BT Sl H S shi IR HLdT &, Al UTeh 1 I8 Hegr = 1 4
FIT hEATAT 8 2
(a) SfRT (b) TAfsm (c) Soeh ATTHA (d) SRS
e 8 @ o a1 fshed Har Yeei | ST 797 (¢) ST T B 2
& A= ATHA
p=8e e
2

@ ¢=4 ) 6= © d=nxp @ o=t
C-are & foau Sudt femor i (UCL) fafaRea sfeafd g ot &
(@) 3C-~C (b) 3C++/C (©) C+3JC ) JC-3C
Teh T34 <1 ScTeehar 1 4 O foretl 3T=al i afvlq <ht <t 2 2
(a) IATIIYE — YL hl U (b) 3AYE-3T3YE T U
(c) ATt — FTfeEl ST UG (d) FaTfedt — FaTferdt ST 3TUTa
11 4 9 % |1 Ug U 3T § Gioenaii 37 Ha1eti hi saee o fore sed fohen Srar g 2
(a) TIABT AT (b) BRI THATHI (c) AT (d) e fo=m
e TRETGAT Faehieh (TR 318.) i f= sepr affyg fopem w2

3Ea &

(a) TEHE x ST (b) TERE /AT () AW /TRE () \ | g

1 5 9 = T i g A 2

(a) HIERT (b) T (c) I (d) T e

et few 7 sem W foem Shifsre qen fgu mu foemedt & @&t foshea 9T :

ADRAT (A) : T 3cd1e fo=rmd =61 WAfirehdt § ATt ® 9 Gl o $hH W el=iond shi
JTEYTehdl Bl 8 |

T (R) : IcTe o=, dfetent o Y -HTY S AT bl hH Hdl & |

(a) (A) 3R (R) THT ITHT-ITH T 8 3T (R), (A) I TET SRS HLAT & |

(b) (A) 3R (R) THI -3 TF & T (R), (A) ! TE ST Tal i & |

() (A) T g, "g(R) T2 |

(d) (A)TeTd R, 9 (R) WE1 & |
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Which of the following correctly shows the dimensions of universal gravitational constant G ?

(a) ML3T2 (b) M 1L3T2 (c) ML2T? (d) M 1L.2T2
Which one of the following is the SI symbol for prefix ‘micro’ ?
(a) m (b) M (¢) u (d) p

For the figure given below, the vector representation of force F is correctly given by which

of the following options ?
Y (G

> X (i)
13
5
F=390N

12
(a) (360i — 150)) N (b) (150i—360))N  (c) (360i+150))N  (d) (150i + 360j) N

Which one of the following options shows the direction cosines of a unit vector along
negative Y-direction ?
(a) (09 Oa 0) (b) (19 _15 1) (C) (09 15 0) (d) (09 _15 0)

Which of the following options correctly expresses the force F as given in the figure as
Cartesian Vector ?

--=AZ (k)

—————————— r > Y(])

(a) (35.4i—35.4j+86.6k) N (b) (—71i—71j+173k) N
©) (7T1i+71j+173k) N d) (71i—71j+173k) N

If position vector r is “2im and force vector F is 121A<N, which of the following options
correctly sums the moment ?

(a) 6j N-m (b) 12 N-m (¢) 24j N-m (d) —24j N-m

A box of weight W is resting on a surface, which applies a reaction force R on the box.

Assuming a virtual displacement 8y downward, the virtual work will be given by which of
the following options ?

(@) (W-R)dy (b) (W +R)dy () (=W +R)dy (d) (W —-R)dy
If ‘F’ is the frictional force and ‘R’ is the normal reaction between two surfaces, then

coefficient of friction is given by which one of the following options ?
(a) F/R (b) FxR (c) R/F (d F+R

If ¢ is the angle of friction, then the coefficient of friction is given by which one of the
following values ?

(a) sin¢ (b) cosd (c) tan ¢ (d) tan‘ld)
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1 o 9 S Tk TecaeRyu i G ot fomati i Tl w9 H guiar 8 2

(a) ML3T2 (b) M 1L3T2 (c) ML2T? (d) M1L.2T2
el “HTgshI % foru et o & i a1 ST ik 2 2
(a) m (b) M (c) u d) p

i few e fom o foTu, s F o1 wfest feaur T 0 o forg T g ot wepr fopenm man 2 2

|Y @
> X (i)
\I: 13
5
F=390N

12
(a) (360i — 150)) N (b) (150i —360))N  (c) (360i+150))N  (d) (150i + 360j) N

=1 9 foret wes sroTTenes Y-3781 <h ferwm § wenies Gfest & feoh wisar wgt ewie g 2

(a) (0,0, 0) (b) (1,-1, 1) ) (0, 1,0) (d) (0,1, 0)
=1 4 9 1 o farehew fomt o feu 7w o1t F 6 i dfewr <6l @& esiian 2 2
Foaoong 1AW
—————— E————’:—, >Y ()
(a) (35.4i—35.4j+86.6k) N (b) (~71i—71j+173k) N
©) (T1i+71j+173k) N d) (71i—71j+173k) N
afe fRafa afew v, 21 Mex & siwaer F, 12k =g e @1 2, @ Fr 3 8 o6 1 foreped o ol

et o fore Wl & 2

(a) 6 AT (b) 12jFAHRRX () 24jFAHRX  (d) —24j T HiR
Teh W R STCT ST Tl I T@1 3T 8 | Iaat, Tk §et (R) el I T & | AfG hicud
ferearmam Sy it <ht feam # w S, A A few e faehet § @ o | it R % o a2
(a) (W-R)dy (b) (W +R)dy () (=W +R)dy (d) (=W —R)dy

Tl dal o o9 F’ g0 ol g7 ‘R’ ARt Iffshn rid &, a1 =T 7ot 1 3F = 3 |
T BT ?

(a) F/R (b) FxR (¢) R/F (d F+R
e T 1o ¢ 7, AT EET IoTieh = AT 6 8 foheeh s g 2
(a) sin¢ (b) cos¢ (c) tan ¢ (d) tan”! ¢
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Which of the following is true for a vector ?
(a) only magnitude (b) only direction
(c) both magnitude and direction (d) neither magnitude nor direction

For maximum distance of a projectile, the angle of projection should be
(a) 60° (b) 45° (c) 30° (d) 20°

The mass moment of inertia of a solid cylinder of radius r, height h and mass m about its
longitudinal axis will be

(a) 2 mr? (b) mr? (c) imﬂ (d) %mﬁ

The force which produces an acceleration of 1 m/s? in a mass of 1 kg is called one of the
following :

(a) oneerg (b) one watt (c) one newton (d) one joule
Which of the following values in joule/second is equal to 0.001 kW ?

(a) 1.00 (b) 10.00 (c) 0.01 (d) 0.001

How many degrees of freedom an elastic body has ?

(a 0 (b) 3 (c) 6 (d) oo (infinite)

A particle moves in a straight line with velocity as

v = (0.8t2 + t) m/s, where t is in seconds.

Which of the following values truly represents the acceleration of the particle at t = 4 second
in m/s? ?

(a) 7.4 (b) 7.6 (c) 6.4 (d) 6.6

A 1.5 kg block moving at v =4 m/s strikes a spring of resistance F = ks?, where k = 900 N/m?

along a smooth horizontal plane. What will be the speed of the block (in m/s) after it has
compressed the spring for s =0.2 m ?
(a) 1.24 m/s (b) 3.58 m/s (¢) 5.17m/s (d) 6.12m/s

A cylinder rolls without slipping on a conveyor belt moving at 0.6 m/s as shown in figure.
The cylinder has clockwise angular velocity @ = 15 rad/s. Determine the velocity of point A

in X-direction.
0.15m

\c) = 15 rad/s
A ........

sV =0.6m/s

o oo ooOo X
(@) 1.71 m/s (b) 3.98 m/s (©) 432 m/s (d) 2.85 m/s

A flywheel rotates with an angular velocity of » = (0.005 8?) rad/s, where 0 is in radians.
Determine the angular acceleration when it has rotated 20 revolutions.

(a) 99.2 rad/s? (b) 198 rad/s? (c) 49.6 rad/s? (d) 151.2 rad/s?

A body starts from rest with uniform acceleration. If it covers 2.5 m in the 3™ second, what

will be the uniform acceleration of the body in m/s ?
(a) 0.5 (b) 1.0 (c) 2.0 (d) 4.0
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158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

frafafigd 4 @ wicw & fu s @ e 2 2

(a) hael qREATIT (b) ket feum

(c) QM deTor 3R femm (d) = qrafemor 3R 7 fesn
fopell W&t =1 fer® T&ITOT Sh10T © thehel R 31ferehcw gl e ST ?

(a) 60° (b) 45° (c) 30° (d) 20°

T r B33, S9TE h AT GIUH m 9Tet 318 St 6T 3Teh! Hdg sl oieeed gl < AT geIaH
STged JATE e § | T B 7

(a) 2 mr? (b) mr? (c) imﬂ (d) %mrz

e fop. 001, goq™ 1 1 . Ui o) Hehug ol 01 I ohid Tt & ohl 4 H 8 1 shad & 2
(a) Th I (b) THAR (c) Th e (d) Th A

= ot wfer Sepve AT H B B |10.001 kKW 3 SR Biem § 2

(a) 1.00 (b) 10.00 (©) 0.01 () 0.001

Teh T g T fenat Tardwran s shife Bl & 2

(@) 0 (b) 3 (c) 6 (d) oo (3rd)

Teh U1 Hteft T@ § = feu g o 8 Ierdn | -

v =(0.8t2 + t) m/s, &l t HhUS H TTT 7 |

= T 9 91 9, 01 BT T m/s2 H, t = 4 TehUs § TEl ST | 2

(a) 7.4 (b) 7.6 () 6.4 d) 6.6

T 1.5 b T, 1 2T v = 4 W, Uld Yepvg o | Uk T8I, Foreent wfelierss &t F, = ks? &, STl
k=900 N/m2 &, ¥ e e &fest THdet W Thar & | e {8 o1 §died s = 0.2 m 8, a9
T[eeh oh! =Tl (Y. Wfd Tepvs §) I B 2

(a) 1.24 m/s (b) 3.58 m/s (©) 5.17 m/s () 6.12 m/s

TS S HaTgeh Tg W 0.6 W, W Tepve i =re ¥ fomr vt o g ar e Wi | o &1
Sfequmet S o o = 15 fe Afd T ¢ | g A Xfan dan s i g 8 s &
fapea a2 7

0.15m

o = 15 rad/s
A §-mmemees 4

B sV =0.6m/s

o oo ooOo X
(@) 1.71 m/s (b) 3.98 m/s (©) 432 m/s (d) 2.85m/s

Teh TfUTeTsh I56 o = (0.005 62) e wfd Aehvg o hivfia 97 & ol 1 &1 &, STai 0 e
H 7 | TIfcTeteh sk o 20 TTGHHUT YU i T 3HehT HIvf waror feif hifs |

(a) 99.2eT=/a.2 (b) 198 WTA.2  (¢) 49.6Wszm@m.2 () 151.2 Weaw/m.2
e TUuE T 31eT | UshHH™ Rt o |1 3TRY i1 & | Il fuvg del dsue 1 2.5 . =refar

2, 99 1i./8.2 1 4vg T ThaH™ oIoT 41 81T 2
(a) 0.5 b) 1.0 © 2.0 d) 4.0
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169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

Two bodies of mass m; and m, are dropped from different heights h, and h, respectively
starting from rest. Determine the ratio of time taken by the two bodies to reach the ground.

(a) m;/m, (b) (m,h,)/(mh,) (c) «/hl/h2 (d) (hl/h2)2

For the first half of the distance a car travels with velocity v, and for the second half'it travels
with velocity v,. What is the average velocity of car ?

@ (vi+tvy)2 () \/vv, ©) (v v/, +v,y)) (d) 2v vy/(v; +v,)

The position of a body is expressed as x = 2t3, y =t> + 4t, z = 3t — 5, where t is the time. At
t =1, what will be the approximate acceleration of the body ?
(a) 7.8 units (b) 10.1 units (c) 11.7 units (d) 12.2 units

The kinetic energy of a body increases by 300 percent. Assuming constant mass, how much
percent the momentum will increase ?

(a) 50 (b) 100 (c) 200 (d) 300

Two bodies of masses 10 kg and 20 kg respectively, are dropped simultaneously from a
building. Which of the following options is correct when the bodies are 2 m above the ground ?
(a) Same acceleration (b) Same momentum

(c) Same kinetic energy (d) Same potential energy

A bullet of mass m; moving with velocity v, strikes a wooden block of mass m, lying on
frictionless surface and gets embedded into it. Which of the following options gives the final
velocity of the system ?

m, m, m; +m,
(a) Ez v (b) El v (¢) (mv)/(m;+m,) (d) —ml v
A body has linear momentum P and translational kinetic energy E. If momentum becomes

2P, what will be the kinetic energy of the body ?

(a) 0.5E (b) E (c) 2E (d) 4E

A body of mass 1 kg is attached to a string of 1 m length and is whirled in a horizontal circle.
If the string can withstand a tension of 25 N, what will be the maximum whirling speed of
the body in m/s ?

(a) 5.0 (b) 6.8 (c) 25.0 (d) 12.5

The shaft of a motor starts from rest and attains a speed of 1800 rpm in 10s. What is the
angular acceleration of the shaft in rad/s> ?

(a) 3=m (b) 67 (c) 12=m (d) 24n

The distance covered by a body travelling on a circular path and starting from rest is given
by S = kt?, where k is constant and t is the time. What is the tangential acceleration of the
body ?

(a) k2 (b) k (c) 2k (d) 4k

A viscous damping system with free vibrations is said to be critically damped if the damping
factor is

(a) lessthan 1 (b) more than 1 (c) 1 (d 0
Which of the following is a dead weight governor ?
(a) Porter (b) Hartnell (c) Hartung (d) Wilson Hartnell
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169. < Tus, f9ehT SeHM Sl m, 31K m, 8, ToRHTSE | G ST - T Sargdl shARl: h, 3N
h, ® FRIC ST & | QHT T4us o i W age o SHl o1 3T @1 8 ?

(a) m;/m, (b) (m,h,)/(mh,) (©) A /hl/h2 (d) (hl/hz)2
170. T SR IYW 3R gh v, 91§ qen fgdfa smeft gt v, S & T it 8 | HR AT STEA SR 2
@ (vi+tvy)2 () \/vv, ©) (v v/ +v,y)) (d) 2v; vy/(v; +v,)

171. Tk fughi fafd x =26, y=2 + 4tquMz=3t - 5T USRI B &, TRl t AT B | t = 1 T0A
T f9ug 1 oot o1 fema g 2
(a) 7.8 3HE (b) 10.1 358 (c) 11.73%T8 (d) 12.235

172. T fiug i iferst Seit 8 300 Wferera <Al gfg Bt & | Tk FHd WM A §U, 38eh GaT | foheH
icrerd shi gfg Bt 2
(a) 50 (b) 100 (¢) 200 (d) 300

173. 6| 10 f6.0m. 3R 20 fop. . e A Ql fivg T Ay U sARA A iR Sd 8 | i a0 3
S 91 foshed T &, 59 g1 TUe i | 2 Hiet Sa a2
(a) FHEM & (b) THH HaT
(¢) TUH T Sl (d) TaH feafes St

174. T m, GEHH ol TTIeA v, ST 8 Toh TAhel o e, AT G M m, 2 3T I foh Toh =T Tfed
T W TET 8, T ! 2 3R 3 H 37 It 8 | 7 0 @ o a1 foreheq b & sifaq a6
fauwdia 2

1’1’11 1’1’12 m1+m2

(a) Evl (b) Evl (¢) (mv)/(m;+m,) (d) [le v

175. Uk fUug o1 W& G471 P 2 3R SAHIGiEh Tias 3ol E 8 | Ife §a7 2P 81 9T, 1 fuve ) fast
Sl T BRI 2
(a) 0.5E (b) E (¢) 2E (d) 4E

176. 1 a1 Gearw o1 TUue | Hiet ovell Tl & sfem 8 31K Ueh &ifrT 9 | g ST @ | 3fe Tt 25
¢ 1 THIE oA HE Thdll 7, a1 fuvg i . wfe Spve & srferssan gam wife @ gnft 2
(a) 5.0 (b) 6.8 (¢) 25.0 (d) 12.5

177. T I 1 IMFE TR S7at & I[E IRt 10 TehUE | 1800 sk It i (rpm) | IHAT R | ITH
1 USa4/8.2 T HIvfiT =0T A8 2
(a) 3m (b) 67 (c) 12n (d) 24n

178. T fiug S foh T TR 99 T = @1 &, IHeh! T 3Fae § 3 Bkt 73 i 718 gl
S = kt2, W& k Ush e & 9T t B0 8, T & W1t 2 | 39 {ve o1 TiEi™ ot = 8 2

(a) k2 (b) k © 2k (d) 4k

179. T U o A1 Teh A STGHEH T ol Shildeh STaHICT hal ST 7, AG 3TTHEH UITeh BT &
(a) 195 (b) 19 At (c) 1 (d) 0

180. T T @ &N 1 T 91€ I o & 2
(a) W (b) BT (c) BT (d) forewm grée
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