YRd THR GOVERNMENT OF INDIA : : 37adRReT fdsmr DEPARTMENT OF SPACE
AR 3rafer sgaee WareT
INDIAN SPACE RESEARCH ORGANISATION
Tl aeT 3aReT $g AR, shgRerer
SATISH DHAWAN SPACE CENTRE SHAR, SRIHARIKOTA
deheiThl TR g Tofld et (Fdhfewa golifradl) 2016
Written Test for Technical Assistant
(Mechanical Engineering) 2016

qleT gieaeT aEFl WeE (AHfwer Sohfaad)
Test Booklet Technical Assistant
(Mechanical Engineering)

ug # F G
Post Code No.

19

wa{l / February 12,2017

faf¥r / Date " | «f¥@R I Sunday) | SET
gAY | Time : | 1500 &=t ¥ Hrs. to 1630 g9d% Hrs. C
qdterr #r e (et #) 5

Test Duration (Minutes)

gesT FT 4. .

No. of Questions

geat #1 F. (FaX e F
3rerrar) / No. of Pages (Other : |14
than cover sheet)

I & T HF;I,?%T / Instructions to the candidate

L 9% g9 Q06T QR & ®T A gl FAR TRl W el 3nafiEt w Aedie fRar Sy
The question paper is in the form of test booklet. All candidates will be assessed on

identical questions.

Seci fae o @l Al & e T 9fT F AT AT § U MTANR el RedH

3UCISY FTS SMUINT| 3dieTeh PIeaT &l Ga & NTANR 2Ne & 39T ST gar egedt & gig

a1 /A separate OMR answer sheet with carbon impression is provided to all candidates for
answering. The carbon impression of the OMR sheet will be detached and handed over to

candidate by the invigilator.



bl

mpg | deellh TEH (AHfAdd Seferadl) / TECHNICAL ASSISTANT C
(MECHANICAL ENGINEERING)

.4 SATISH DHAWAN SPACE CENTRE SHAR S ET

18/8 &rer &, smfAH & gfaera fowa=r glar 872

In 18/8 steel, what is the percentage of chromium?

(a 18 : (b) 8

() 1 (d 0

¥ FHORAT 41 §? / Case hardening is

(2) #g o= HiaRe aur AT FOR Tag & g & v fvar amar &
Done to get a soft ductile interior with a very hard surface

(b) FOR = 3MaR® aur 3T FOX TAE FF T F T Rpar e &
Done to get a hard ductile interior with a very hard surface

() drg # &afer &r sl & / Followed by tempering

(d) &7 # & *Ig & / None of the above

el IR H, NEISer FAT g1 §2 / In spear gears, the profile is

(2) @ 3 foF wag / Surface of top of tooth

(b) HE R WA & < 1 a5 / Curve forming face and flank

(c) Tus e o =l 70 ¥ &1 9AT / Part of tooth surface below pitch surface
(d) d9F 3[R/ Circular Shape

FIefe T T &I fhas YR # gt 87 / Efficiency of carnot cycle is the function of
(a) TX9eT avAE IS / Absolute temperature range

(b) fo9eT g9 / Absolute pressure

(c) @ry & JUTEs / Properties of air

(d) =7 & ¥ =g 7 / None of the above

A HdIseT i % faw / For same compression ratio
(@) 3T T ardT gaTar S gk T ard agrar ¥ 3 g

Thermal efficiency of ottocycle is greater than that of diesel cycle
(b)  3iferass Fr v gerer Svet a7 AT GETT ¥ F A &
Thermal efficiency of ottocycle is less than that of diesel cycle
(¢) (a) T (b) A=t / Both (a) & (b)
(d) 3iferass @1 ard gatar 3R S T B ardir geTar SA g &

Thermal efficiency of ottocycle is equal to that of diesel cycle

3 19
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6.

10.

T A 3R widEr dFmae #, S F4r 2 / Ina cam and follower mechanism, cam is a
(a) widax / Follower

(b) greaR / Driver

(c) % / Frame

(d) 9ad® / Actuator

I U e sArad It (T) iR s 3met (M) & et @ ¥, A THed deber YT Rhctr
grem?

When a shaft is subjected to combined twisting moment (T) and bending moment (M), the
equivalent bending moment is equal to

@ VMZ+TZ
(b) VMZ +4T2
(© VaM?z +T2
) [M+VMZ+T7]

3 AU H, Fg # fhaar gfdeer @1em? / In solid shaft, stress at the centre is
(a) 3H¥HaH / Maximum

(b) =gAdH / Minimum

(c) =g/ Zero

(d) 3Fa/ Average

AT el fRE & S+ g1 82 / Keys are generally made of

(a) g &rel / Mild steel

(b) 3= FreT T / High carbon steel
(c) @3/ Cl

(d) Tiear «ilg / Wrought iron

Teh YOTlell & AT emwre, g9 3R amel fr 31f@eeder &, Hliaar g98 AR 8T 872

In designing a shaft, hub and key for a system, weakest member taken is
(a) emwe / Shaft
(b) @/ Hub
(c¢) =€t/ Key
(d) w3 |t Ao & / all are equally strong
4
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11. UTH W Y3 arel & T P TS Q T GROMH FAT g7

The resultant of two forces P and Q acting at an angle 0 is

(a) +/P2+Q%+2PQ sinf
(b) P2+ Q%+ 2PQ cosf
(c) +/P?2+Q%—2PQ cos6,
(d) P2+ Q%-2PQ sin@

12. we foham 9o & SO & / One kg force is equal to
(@ 1.02N (b) 89N
() 9.8N (d 12N

13. U 16 N of ganrt 64 Nm 3mgol 3cuewT glar &1 3MET 31 fhder grem?

A 16 N force produce a moment of 64 Nm. The moment arm is

(@ 2m (b) V2m
(c) 8m (d 4m

14. 9 frd 9a1Y A garegar AT F g Far oar ¥, a9 ufaed U9 a9 & T G gar 87

Whenever a material is loaded within elastic limit, stress is strain.

(a) e/ Equal to

(b) @aTETIfde / Directly proportional to

(c) yfcels 3rqurfdess / Inversely proportional to
(d) SRR =18 / Not equal

15. U e &1 Jmad Afed 38% & FAHH gl Bl

The impact strength of a material is an index of its

(a) ¥edr/Toughness

(b) =T ufFd / Tensile strength
(¢c) e e / Fatigue strength
(d) oRar / Hardness

16. carll 3i=gurc 0.25 aTe 9erd & U, Todich U9 Sedreddies 1 3edid fhaaTr grem?
For a material with poisons ratio 0.25, the ratio of modulus of rigidity to modulus of elasticity will
be
(@ 04 (b)y 1.2
() 20 d 3.6
5 19
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17,

18.

19.

20.

21.

Pyvd Py damit & @ yenfad @ 7 sgzaq &1 & v, sicrelaers P, fraar gem?

For minimum work in compressor operating between limits P; and P; the intercooler P; is given by
(@ Pr=y P P; (b) Pr=,/P,_P;

(¢) Py=,/PPy (d) P,=P;+P;

e T&ar g AT E’IFITL%“? | Cetane number is the measure of
(@) e fr ameIar / Viscosity of fuel

(b) wsaeret IoTeT / Ignition quality

(c) et & et AT / Calorific value of fuel

(d) T@-vsacle / Auto — ignition

slleen getar @1 §? / What is the propulsive efficiency?
(@) 9ol AR 3R e IraR HT 3FqarT

It is the ratio of thrust power and propulsive power
(b) woig GreR AR U & gt § FSAT A g F IO

It is the ratio of thrust power and heat increased by combustion of fuel
(c) e I 3R Ut eget & Sedeet FOAT T AT

It is the ratio of propulsive work and heat released by combustion of fuel
() g9 3M3eqe IR =leh HY H 3T

It is the ratio engine output and propulsive work

S.I gsiet slerar €2 / Which one is S.I engine
(a) 9grer / Petrol

(b) <isid / Diesel

(c) 3\ / Gas

(d) 3T 7 & *I1$ FE / None of the above

slstel & Jatg @41 Sgennan 8?2 / The flow through a nozzle is regarded as
(a) %grsH varg / Adiabatic flow

(b) &R 3madasr garg / Constant volume flow

(c) GHAr garg / Isothermal flow

(d) & g& yag / Constant pressure flow




sod

il

.4 SATISH DHAWAN SPACE CENTRE SHAR

(MECHANICAL ENGINEERING)

e | AP HEAR (AFwa shfaadl) / TECHNICAL ASSISTANT

SET

22,

23.

24.

25.

26.

100% RH &, e @eor DBT, WBT a DPT

At 100% RH, the three characteristics DBT, WBT & DPT are
(a) & / Different

(b) e / Equal

(c) @ & X / Any Two,are equal

(d) s F ¥ 5 7 / None of the above

PrfafEd § ¥ B Sorer 3R RR sferg & e oremam i 82

Which one of the following is mounted between the engine and gearbox?
(a) =igew e / Propeller shaft

(b) fadies / Differential

(¢) era / Clutch

(d) =g fi”R 1 Reduction gear

aorar &1 9RemsT / Quality may be defined as

(a) 32T g 39gFddr / Fitness for purpose

(b) wraffwar AR 3epsear & gR#AT / Degree of preference and excellence
(c) Tafager @ gedietor / Conformance to specification

(d) s gl / All of them

qeH fay srewae i @ist Rt #1? / Founder of micro motion study is

(@ ¢/ Taylor

(b) wIe / Fayal

(c) restw / Gilbreth
(d) s / Mundel

PERT/CPM are

(a) fazemUTeA® ggfadr / Analytical methods
(b) 3merdr ggfd / Graphical method

(c) fdefor deeltes / Inspection techniques
(d) wead dwsiisw / Network techniques

19
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27.

28.

29,

30.

31.

Rae fhv gu siise & Rae fhas 3reher g@am / The rivet of a riveted joint is subjected to

(@)
(b)
©
(d)

d=teT ufaaer / Tensile stress
§eheT Ufdderel / Bending stress
3r9%qor gfdse / Shear stress
3uwdad |elr / All of the above

JTEAr AT F a9 & W U [ & fraell For gafga gefr?

The energy stored in a body when strained within elastic limit is known as

(a) 9fafefdea / Resilience

(b) wwUTeR gfaRufded / Proof resilience
(c) @=rg Fair / Strain energy

(d) 3mara For / Impact energy

ar ¥ 3 FAIC arelr A FI FAT Fger?

A beam supported on more than two supports is called

(@)
(b)
(©
(d)

AT AR §1A / Simply supported beam
"dd &§1F / Continuous beam

freras &1 / Fixed beam

3itaRgdr d@1F / Overhang beam

v HAfat & BR W el dehet 3TEOT g2

The b
(@)
(b)
(©)
(d)

e A

ending moment at the end of a cantilever beam is
Y / Zero

=T / Minimum

3 ad / Maximum

a1 Average

NS arely WA MUy §19 &7 St 3MEeT R &Har gem?

The bending moment diagram for simply supported beam loaded in its centre is

(a)
(b)
(©
(d)

Ueh FARION THe7sT / A right angled triangle
U gfadeTg B9 / An isosceles triangle
T FASTE f337er / An equilateral triangle
U Tqefet / A rectangle
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32.

33.

34.

33

36.

7.

Teh arsq gra) 6T A, R fr Far$ R eart iR gidr &2

The height of the chimney in a steam power plant is governed by

(@)
(b)

©

(d)

wewor ferz=or / Control of pollution
3c9e=T glel arelm &YoT / Draught to be produced

g3fieRer 3 / Flue gases

§iger & &R / Type of boiler

o gl T §2 / A Pelton wheel is an
37T YaTg 37deT TEigeT / Axial flow impulse turbine

(2)

(b)

©

(d)

3iaRes garg 3nder caigsr / Inward flow impulse turbine

argdy garg 3maer catgs / Outward flow impulse turbine

31ae varg ’fAfeRar eafser / Inward flow reaction turbine

AMFT 9G] T sieh qTeX A 3TeATT AT SHgellall o2
Ratio of shaft power to brake power is called

(a) TIt3r g&7ar / Mechanical efficiency

(b) ga=nferhr gatar / Hydraulic efficiency

(¢) g&HIT c&Tar / Overall efficiency

(d) csts g&rar / Turbine efficiency

Teh IAUTaX fohetr g1ar §2 / One horse power is equal to

(a) 102 Watts (b) 75 Watts
(¢) 550 Watts (d) 735 Watts

AAg U Hehel &S & eTANRT T foig &7 Sgarar g2
The point of application of the total pressure on the surface is called

(a) Hag & g / Centroid of the surface

(b) <& &1 g / Centre of pressure

(c) %ca &1 &g / Centre of gravity

(d) &rwer 1 &g / Centre of area

Ueh Hlg W &4 &l &9 Hed ddg & W oI gl

The pressure of liquid on a surface will always act  to the surface
(a) wHAETAY/Parallel (b) wHE/Normal

(c) 45 d) 60

9
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38.

39.

40.

41.

42,

43.

,,,,,,

(@) gegar / Circularity
(b) faegar / Cylindricity
(c) e / Roundness
(d) w&drIar / Concentricity

1ot vl e aX & FSAT 3HeROT &1 Scdrem §72

1 ton of refrigeration implies heat transfer at the rate of
(a 210kJ/min

(b) 210kJ/sec

(c) 1000 kJ/hr
(d 2kJ/hr

TRifcTeleT ST &7 3MYfcT R @ 31aTel AT Fhgellal §7?

Ratio of refrigerating effect to the work supplied is called

(a) wr-fasaresis / Coefficient of Performance (COP)

(b) FT frsarest Jrearer / Energy Performance Ratio (EPR)
(c) gerar / Efficiency

(d) arder COP/ Relative COP

Jo-HeA g% fHH 9 AE] giem &2 / Bell-Coleman cycle is applicable to
(@) arsg FNfET gRiderst / Vapour compressor refrigeration

(b) arsg 3raRitvor wRiidaest / Vapour absorption refrigeration

(c) arg gehdesT / Air refrigeration

(d) 39gFa @l / All of them

AT TS F HAReR STAT AT ST Irelm TRiYeTeh HleTdr &2
A refrigerant mostly used for reciprocating compressor is

(a) NHs

(b) CO2

(¢) Freon-12

(d) Freon-22

gfefoer wemelsT Fgr giar &2 / Throttling operation occurs in

(a) aifeax / Evaporator

(b) fFarer areq / Expansion Valve
(¢) wgfaa / Condenser

(d) @difzx / Compressor

10
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44. FlecTFAFET fsig ag g & 16T / The point of contraflexture is a point where

45.

46.

47.

48.

49.

(@) 39FYT ST 39T et scerar § / Shear force changes sign

(b) e 3mgYT 39T et sgAar § / Bending moment changes sign
(c) 3OwIYT aa HfAFAA giar § / Shear force is maximum

(d) et YT 3f¥FAR giar § / Bending moment is maximum

afg v AT IR 17 W) S Uh GAEE [GaRa T R @, ar 9 & 390 wa 9 T @em?
If a simply supported beam is subjected to a uniformly distributed load, then the upper layer of the

beam will be in

(a) ar@ / Tension

(b) @iz / Compression

(¢c) g&t/ Both

(d) (a) 3rar (b) / Either (a) or (b)

3N il et 31T & / The volumetric strain is the ratio of the

(a) HeT IS § HAAT & dgena / Original volume to the change in volume
(b) AT H deard & HeT 3 / Change in volume to the original volume
(c) HIE # 9gea ¥ A Aers / Change in thickness to the original thickness
(d) 3mIAsT det 7 sgema / Change of volumetric strain

FORAH a1d Ygaif=iv / Identify the hardest metal
(a) et/ Iron (b) wafesTw / Platinum
(¢c) ¢creeat / Tungsten - (d) €W/ Diamond

FIEC IRRA F FleeT I AT fhaer @dr &2

The percentage of carbon in cast iron usually varies between

@@ 01t02% () 0.5t01.0%
©) 1.0t01.5% @) 2.5t 3.5%

detel Afed T Jo=lT H HRE IR HT Flise Al fhaen gt §?
Compressive strength of cast iron'as compared to tensile strength is
(a) 3% / More |
(b) A/ Less
(c) @&/ Same
(d) =T 7 & *I5 74 / None of the above
11 : 19
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50. U woler oA A, weldr dee fh fow siftwiedd g §?
In a flange coupling, the flange bolts are designed for
(a)
(b)

(c

)

(d)

yereT / Fatigue

379&quT §of / Shear force
gdrset / Compression
=11 &of / Tensile force

51. gddcrs W R & oga fhar Smar g7
The material used for coating the electrode is called
(a)
(b)

(c

)

(d)

Forrd / Flux

Tolar / Slag

fa3iferdieeas / Deoxidiser
§1gs / Binder

52. IR & GROT & AU e 93 & 39T giar 87
The thread used for transmission of power is
(2)
(b)

(c

)

(d)

gar 95 / Square thread

3T 95 / Buttress thread

uFH 935 / Acme thread

fafeer vaf@uers 95 / British association thread

53. uaer 93 F HoT fhdar gar 82 / The angle of Acme thread is
(a)

(c

)

60’ (b) 475
29 d) 45

54. RMS ugfad & Far ureg giar 2 / RMS method gives
(@)
(b)
©
(d)

afgsorar / Tolerance

3eTATT / Allowance

g8 ®&OTaT / Surface roughness
e / Fit

55. & g=ads QI I AT I §72
The relation between two assembling ports is known as
(a) €&/ Limit (b) fe / Fit
(c)

At / Allowance (d) @fgsurer / Tolerance
12
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56. g R 6m arel e ogrer 1 Fhich foheer grem?

The module of gear wheel of circular pitch 67 is

5.

S8.

59.

60.

(a)
©

1
. () 6

/4 (d m/6

q5H FHIROT Fel o] §iar &7 / Lewis equation is applied

(2)
(b)
©
(d)

&ad &d °s 9 / Only to the pinion

Fael TR ¥ / Only to the gear

JaH AT acl doh AT fiR w¥ / To stronger of the pinion or gear
TN AR & g% A1 TR @ / To weaker of the pinion or gear

Vaec #, Ioi U4 doc & &g @A Fel {a 67
In V-belts the contract between the pulley and the belt is at the

(@)
(b)
(©)
(d)

&ad = / Bottom only

gres g Y gt / Both side and bottom
oMY vd = / Top and bottom

Faer @rss / Sides only

AT ¥ & e g @ & varfad gl 872

Normally spring operates within

(@)
(b)
©
(d)

gearey " / Elastic limits

gaeg A / Plastic limits

geareg-guey e / Elastic — Plastic limits
sufera @l / All of the above

o

AeTS T oA ale g Ao W ’dReE & 9IS T gl mﬁm@qﬁmaﬁrﬁw@m
Thin shell of thickness ‘s’ and diameter d, is subjected to an internal pressure of p. Then the hoop
stress induced is equal to

(@)
©

pd pd
£ b £=
2t ®) 4t
pd pd
22 d =
ot (d) t

13
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