Question Booklet Series - C

GOVERNMENT OF INDIA: DEPARTMENT OF SPACE

$Uls
ISRO SATELLITE CENTRE BENGALURU

TRlaT E{Wﬂbst Booklet

RIe [EF1F 7 Date of Written Test

13. 11 2016 (Sunday)

YT / Trade

Technical Assistant (Mechanical)

TH&ma® / Duration of Written Test 12.30Hrs to 02.00Hrs
Tl @1 GBI / No. of questions 60
TR YRIH1 H g8t 31 T (@aR U 9igd) 14

No. of pages in the booklet (including cover page}

gttt & ﬁ"ﬂ! SIS/ Instructions to the Candidates

TRuy-ud, ofar-gE & eud § wh wheiat e awms gued i o g

The guestion paper is in the form of test booklet. All candidates will be assessed on identical questions.

OMR Tie o Rarsdl ot ergds ol ommﬁ?mvﬁﬁtmﬁaﬂﬁaﬁﬁﬁﬁmﬁ%maﬁawuﬁm (T T

Her) AEl R
Read the instructions on the OMR sheet carefully. Use only Ball Point Pen {Black or Biue) for writing/ shading/ bubble on OMR

sheet and marking your answers.

FO9 & o, w vt ) Sy TREE % U S OMR maﬂeﬁmml OMR i ¥ T HidT TRF 31 Frles
GRT 31eT e Tl &1 fe ST

A separate OMR answer sheet with carbon impression is provided 1o all the candidates for answering. On completion of the
test fear the OMR Answer sheet along the perioration mark at the top and handover the original OMR answer sheel to the

invigilator and retain this duplicate copy with you.

vt fomorRas v 3 R farwe offe/ar wrel o snavae € aef 9g W Red (a), (), (¢) 3R (d) T oy fom fRu s i
S U &l el g

Each objective question is provided with a text and/or figures wherever applicable with multiple answer choices (a), (b}, {c)
and (d). Only one of them is correct.

Wit IGE YR & Wil o WA 3 8171 We SR & e ofF s, SR S W R R e SR & o U o et o)

el iy ¥ g 95 TR <1 IO SR A ST
All objeciive type questions carry equal marks of THREE for a correct answer, ZERQ for no answer and MINUS ONE for wrong
answer. Multiple answers for a question will be regarded as a wrong answer.

vy gferml ) giel SRSmF M RATBT T D RRefFmmi g, BH oMR e w, 8 a1 gda o R
v 1 B9 IR, FOR- Yl &l i 8 1T S|

Question bookleis have been marked with Aor B or C or D on the right hand top corner, which is mandatory to be written on
the OMR sheet in the box and bubble appropriately, failing which, the answer sheet will not be evaluated. -

YRKieT & U TR B HERE & SN S B & g SR S e &1 ST 4 Xite STet ol S

Space available in the booklet could be used for rough work, if required. No separate sheet will be provided,

SRRy e W EEieR B Y Uge,  wherl #1 Ukl e W g w18 e g whard @ oed A i e g

TEIER I G
Before signing the attendance sheel, the candidate should write the Booklet Code in the attendance sheet. Candidates should
sign against THEIR names only.

Tiia & oid H (1) Wiel Ry fifaa olier wid X (2) 79 OMR TR e @ik (3) vy v, Pifles o) aug oo g fed

o wRFfR A 32 el g0 weR et o s R
At the end of the test (1} Written test Call Lefters(s) with photograph pasted on it (2) Original OMR Answer Sheét and
{3) Question Paper shall be returned to the Invigitator and shall not be carried by the candidate under any

circumstances.

' Page 1 of 14



Question Booklet Series - C

QUESthﬂS .
1. XY I ST B GTs &1 ol § &) . PpEdE

The Shop in which castings are cleaned is called....................

(a) AR =T / Machine shop (b} qHT / Workshop
(C)WT RMY / Fettling shop (d) B3 B:l R / Foundry shop
2. FIONT R & SUHRY B A% F AT ITHR0T R I SUAH FRIT STl
% / In order to prevent tool from rubbing the work on tools are provided.
(a) I DIV / rake angles {b} gd P/ relief angles
c) U—'@EH%UT / Flute angle {d} WIE B / start angle

3. Pufafea A adim 49, 9ol W ws0d oaw SUas oRM gmtﬁ%afa?ﬁ:r
7 Ued B YHEI A B

In which ofthe following milling machine, the table can be tilted in a vertical plane by
providing a swive!l arrangement at the knee?

(a) WWW / Universal milling machine
(b) i TR 7209 / Plain milling machine

() 3iEfAadd I / omniversal milling machine
(d) B Aol 7=1M / Hand milling machine

4. T fog e veme forad Wit sefgs ok Eia gaior orad Tuer ¥id 0.25 ®
T B afl SHTel fobdT o1l & o SUBR i 3y il

In a single point turning operation with a cemented carbide and steel combination
having a Taylor exponent of 0.25, if the cutting speed is halved, then tool life will become

(a) half {b) two times (c) eight times {d) sixteen times
5 et wwr o R e
e, i8 not a method of casting cleaning
(2) TC &Y / Shot blasting (b) ¥ &9 / Sand blasting
(c) TERIT / Tumbling (d) 3T / Acid blasting
6. iciel Td R agell ol awgeft @1 Jared A & T wi AT uikar W
% 3FIVged o o Ul §
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Blow molding process to produce objects such as bottles & floatable objects can be
applied to only

(a) omf BT W@W / Thermo setting plastics
(b) wﬁfm@aﬁ[ / Thermo plastics

(c) élﬁ%as W& / Laminated plastics

(d) EERUIRES Tﬂf@w / Reinforced plastics
T UfiEa-faelad, geaerima aw%‘a%

In a stress —strain of a material, Hooke’s Law is valid up to

(a) WRTHd fdg / Yield point ' (b) UATR YT / Elastic limit
(¢) WIS YT / Plastic limit (d) SR WRIHd fdg / Upper vield point

mwwaﬁeﬂﬁmmnﬂgaﬂqﬁ TGRSR, o WG WS
gy aﬁawam%

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

@) M+T (by - M%+ T2 () VMZ + T? .(d) VMZ = T2

IR AP IR oI T I AT, AT awar oA
I 8

If o, denotes the lead angle and ¢ denotes the angle of friction, then the efficiency of the
screw 1s given by

tan(a— ¢) b tana tan{a + ¢) tana
tana () tan(a— ¢) ¢ . tana ) tan(a+ ¢}

Ui Ao r F SRISR EN

Force Fin the given figure equals to
1kN 1kN

(a) V3 kN (b) 2kN (c) —V3 kN (d) 3+3 kN
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The law that forms the basis of measurement of femperature is

(2) SRS &7 0™ 9T / 0 faw of Thermodynamics
(b) SRS &7 1% 199 / 1* law of thermodynamics

(c) SHITAE FT 21 T /2 law of thermodynamics
(d) Kirchhoff’s BT H9H / Kirchhoff’s law

12, T YOI 2T g Tured a8 &9

Intensive Property of a system is the one that

(a) *HTH U fRk :lé)f Pl % / Does not depend on mass

(b) @AM T Rk ewarg / Depends on mass

() U4 R Far % / Depends on path followed

(d) GTHM Ud gY TR MRk ewg s Depends on mass and on path followed

13.71- 9% & M99 & offUR, SHIAPT T R T g

As per Gay Lussac’s law, which one is the correct statement

Pr= Pressure at temperature T ' ; Po= Préssure at temperature 0’ C

@ Pr =P (1+52) () Pr="P (7+273)
() Pr = Py (273+T) @ Pr=P, (T+1)

14, e fored drarell & SR-uR $1E 1t S SfaRor et e g <Y FEA T,

The process in which no heat transfer takes place across the boundaries is called as

(a) UfSaraie® Uiohar / adiabatic process
(b) 3‘”3@% Ui / isochoric process

(©) FHAT! UfehaT / isothermal process :
(d) H@q@m ufdar / isentropic process

15. <19 A gfg % 9 we & S auEE dgfg e
The saturation temperature of water with increase in pressure increases

(a) ahH / inversely ‘
(b) g R -9 3R o ik slowly first and then rapidly
(c) UEH ool ¥ 37 fipe ¢ - ‘?jﬁ ¥ / rapidly first and then slowly
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(d)W@( linearly
16. STID! & TuH Fge & fore w8l 9am §

Correct statement for First law of thermodynamics

(2) TR 37R 319 -UT & e Soll RaR &1 Wl &
Total energy of system and surroundings remains constant
(b) TUTTRH SR faa T <] YUl GRT SIIRT SET &1 SRISR) BT 8
Worl done by the system equals to heat transferred by the system :
(c) UfEHaT 3 GRTA Teh WU 1 SR Fholl FARaR o+ gt &

Internal energy of a system remains constant during a process
(d) i T % IR TRl Y Ueith PR s+ tear ©

Entropy of a system remains constant during a process.

17. SIoTe =5 1 Qe ST 95 & eI Il § o

The efficiency of diesel cycle approaches to Otto cycle efficiency when

{a) hC- 3w SIUId R} %’ / Cut off ratio is zero

(b) W—ﬁmﬁ S{UId dg fdl § / Cut off ratio is increased

(c) -3 SIUTd °e Sl & / Cut off ratio is decreased

(d) - STqUId qﬁ% & SRR BT 8 / Cut of ratio is equal to unity

18, T e o 3 we ¥ Rigia R v avar &

A jet engine works on the principle of conservation of

(2) Sl / Energy ‘ _ (b) SR / mass |
(c) FHIvftg Haw/ angular momentum (d) e Tam / lingar momentum

19, STod P ¥ SRR, -W SE EE

As per Boyle’s law, which one is the correct statement?
(a) Pa (1/V) (byPaV (c)Ta (I/V) (TaV

SR P, VA T HH: T Oy Bl eld,  3gdd Ud diue g

Where P, V & T are respectively pressure, volume and temperature of gaseous medium.

20. CANDU T&R % qzay Rige §, SHuragis .
In a CANDU type of Nuclear reactors, which is tme?
(a) WTpfdes X g2 o o0 ¥ Ta WieYeR & 3U H U o W fhur i g

Natural Uranium is used as fuel and water as moderator
! Page 5 of 14
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(b) WTpTae QAT S4- & 3U § ud Hisvex & $u F YR a1 v foba e ©
Natural Uranium is used as fuel and heavy water as moderator
(c) Tafia g S % BU T ud AgeR & U H Ul T TRanT o S 8
Enriched Uranium is used as fuel and water as moderator
(d) Fafifa QeFrae $u & 30 ¥ wd Afs¥er & S0 H 4 a1 v b St g

Enriched Uranium is used as fuel and heavy water as moderator
21. Tl d fr, o oxaTs &1 AT o ST §

For low heads only, these turbines are used

(a) TOT CREIE / Kaplan turbine (b) WHIRR TXE18 / Francis turbine

(c) Uec agh / Pelton wheels (d) SIS TGI8 / Deriaz turbines
22, (LVDT) 1 YOI & Hraq | o siar &

Linear variable differential transformer (LVDT) used for measuring ...

(a) T / Velocity (b) W@RUT / Acceleration

(c) [aRITI / Displacement (d) 94 / Time

23. CNC T & ERH G33 $1S %1 38U 8
The purpose of G33 code during CNC programming

(a) X gd MU / Zero preset (b)ﬁﬁ,ﬁ get § {11 / Dimensioning in metric units
(c) TSl @ / Thread cutting  (d) 919 / Dwell .

24, PRE HERA T oM oed, TRRE YO 39§ 8 Ihdl § B

Fad % / The carbon present in Cast frons may occur in the chemically combined form

known as ....
(a) BT / Ferrite (b) TUERTZE / Pearlite
(c) RIHeEEE / Cementite (@) RSB / Steadite

25. S FTeibl BT IfFe %

Unit of thermal conductivity is

(a) T/my/s (b) Wim* K (c) W/mK (d) Jr°C

26, Teh ST ORIehT 3o 1 &7 0.1 m? 3R AT 0.02 m § & R R o
frafeiae yalfae™ gRI =10 1 o wiHEaRd o s g

The amount of heat transferred under steady state across a slab of cross section area
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0.1 m’ and thickness of 0,02 m with following assumptions
Material conductivity: 150 W/mK ; Temperature gradient 20 °C is

(a) 2 kW (b) 6 kW (©) 3 kW (d) 15 kW

27, GiTEH Bl Bie & IWIA T Hufia # mdwr o & od usiiae @) Ry 8

Condition of refrigerant after leaving the compressor and before entering condenser is

(a) ey di™] / Super heated vapour  (b) T TR / Saturated liquid
(c) Hqud fOI0T / Saturated mixture (d) YJ&T 9T / Saturated Vapour

28. & & BIRIR FT & SR U SAE B a6, &9 981 8
As per Fourter law of heat conduction in one dimension, which is correct

(K A A / Thermal conductivity , A: A SHIT &l &7/ Area of cross
section, T: TTUHI/ Temperature x: 3591 UATE o1 TSR0 o T -TY GH-9

co-ordinate along the direction of heat flow )

(2) KA dT/dx (b) KA dT/dx (c) KA dx/dT (d) KA dx/dT
29, PIC AT 1 Sifgary ured § ITdH 3=
The unique property of cast iron is its high
(a) S a?ﬁ?ﬂ/ malleability (b} Wqﬁ@ﬁ [ surface finish
(c) TR / ductility (d) YT / brittle

30. UF dec gI5d WU H, ©§ deC @ T sedl §, o

TIn a belt drive system, when the speed of belt increases,

(2) 9T IR Q@ F I 0 [iE g o @

coefficient of friction between the belt and pulley increases

(b) ¥ IR W ¥ o9 w7 Ui ge TR

coefficient of friction between the belt and pulley decreases

(¢) waia g # & gnft

power transmitted will decrease

(d) yeika wfdad & gis grh

. power transmitted will increase

31. TP W IR I IRT F, AR Ve o1 souE vl s m%aﬁ?Téﬁf?ﬂ
T 2 @ ofian Rgga Uaw % R See &1 97 HRR 3

In a pulley and belt drive, if m is mass of belt per unit length and T is the belt tension
' Page 7 of 14
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then the velocity of belt for maximum pbwer transmission is equal to

T | T 2T T
@ ﬁ (®) \ﬁ% © \/—; ENCY \/%

32. T 7 =9 D 71 R FTeR H e 1 9 d € Wisyw m uiufSa fearm
A spur gear with pitch circle diameter D has number of teeth T. The module m is defined
as
D T b -
(a) m=z (b) m= ol (c)m = p- (d) m =aDT

33, URTbarm dhafer §
Antiftiction bearings are

(a) Ul ffpTs SIAMTT / thin lubricated bearings
(b) BESISTRET SR/ hydrodynamic bearing

(c) —E"]g@@ﬁ? SR 7 hydrostatic bearings

(@) 75 IR AW |11 / ball and roller bearings

34. UH fUs &1 @ . ¥ uiaed gl
The impulse of a body is rate of change ofits ....
(a) ¥t / Force (b) @01/ Acceleration
(c)ﬂ.a"f / Momentum (d)ﬁ@ﬂ'q:[ / Displacement

35, 9 U (Us WR ol HRarg Yars & Y § sRieR,  f[Audld ud qamiaR se e
AE, A TedPaE

When two equal, opposite and parallel forces with different lines of action act on a body, they
constitute a ... ' :

(a) 37907 / Moment () TG/ Couple
(b) (c) SIS / Tnertia (d) SIRIFT T Y BIs 781 / None of the above

36, WWmWWfﬁaqﬂh$W@rRaﬁgﬁwéﬁvﬂuéﬂ$wuquh
FRarg, e gRT srgufad Bey w@ror glaTe

When a body of mass m is rotating with an angular velocity o at a distance R from the
centre of rotation, the radial acceleration experienced by the body is ....

(a) ®°R Mok {c) /R . (@ Ro
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Soc g8 Yuell &, Ofe o8 UEe WM Ty 8idl §, WP URe W ddld T,
B8 Ud v See Bl QT Blary, ol waRaafdy G

In a belt drive system, if T is the tension on the tight side, T s the tension on the slack side

37.

and V is the velocity of the belt, the power transmitted is....
(a) (T>-T1) V (L) (T1-T2) V () (T)-T2)/V (d) V/ (T;-Ty)

33. UG MG CARARUES

The Porter governor is an example of ...

(a) SIS TGR / Inertia gOVernor . (b) W_Q%Eﬂﬁ IR / F lywheel governor
(c) 3Ga4] TR / Centrifugal governor  (d) HAFIE T8l / None of these

1 2 5
39. x @ AF Tdl @, 3R ﬁ@aﬂ[z x 10] RITTeR 7
3 1 -2
1 2 5
Find the value of x, if the given matrix |2 x 10| is singular
3 1 -2 '
4 (v)-4 © = @ -3
(a) 4 . 4
40. l—nz feg &t fsdt ¥ =)
Express :—2 radians in degrees.
(a) -15 (b) 30 (@ -30 @ 15
s, BCuw U BT Ol Y
Find the value of combination 12C4
(a) 459 (b) 455 (c) 495 (d) 485
a2. P ome & YU daeR 3i+4J 3R 51470 + K g1 UlaFie o 3@ €, & Sand
%7 e a

Find the area of triangle whose two sides are represented by the vectors 3i+4j and 5i+7j+k is
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(&) Ji;é' (b) V26 () 13 (d) y?

43, TP TET ABP A fog &1 FERF (14, 4) Bl PR ABT RERi® (-4, -22) T T 8
& di® o1 T a

Co ordinates of midpoint of a line AB is (14, 4). If co-ordinate of A is (-4,-22) then find the
co ordinates of B

(2) (24,-16) () (32, 30) (c) (-32,-30) @ (32,-30)
44.  [Sin(150% Cos (300%] + [Sin (210%) Cos (240%] & Heg &1 UaTl oIy

Find the value of [Sin (150 Cos (300%)] + [Sin (210%) Cos (240%]

(@ 2 ®) 3 © -2 @ =
dy .
45, T y=(xt2)E-Dx+3) 8, @ — 1 T
12)(x-1)(E43), find X
y= (3 H2)(-1)(x+3), find —=
(a) 3x*+8 (b) 3x*+8x-1 (€)2x*+4x-6 (@)  3x%+8x+1
46. ARy= e *+ e @ d?y/dx? at x=0 P Ted BT U Y
Ify= e + e > find the value of d?y/dx? atx=0
O (b) 34 @) -16 @ 16
a7.  TH BIER 19 AR & fo WA fear ST &
A Feeler Gauge is used for quantifying
(a) ¥de GRaUA / Surface Roughness (b) =41 / Radius
(c) Rf&a / gap (d) ¥ T / Screw Pitch

18.  STIER & forg welles &
The symbol for Cylindricity is ‘
@ O ) - © A @ ©

49.@?@3%%%%@%%&&[%@?@%%@

The maximum difference between the actual physical centre of a body and its axis of
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51.

52,

53.

54,

56.
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rotation is called

(a) &I T 33T / Axial run out (b) 3% 33T / Radial run out
(c) 3RRWU / Misalignment (d) |dor / Slip

Tia ST eEF g ¥, +3¢ WRAFTR &

In a Normal distribution curve, + 3¢ range means
(a) 99.74% (b) 97.94% {c) 95.46% - (d) 68.26%
R BT TUTYH i} ULl faly ) SRR ame exilar ¥ &t FEAT

The property of a fluid that expresses its ability to resist shear is called
(a) T / viscosity (b) g8 d-11d / surface tension
(c) IEEGPT / buoyancy (d) YUISTT / compressibility

M kgf HRaTe! U &1 ara | Fvss {31 Sar 8 Y 98 N kef & avet ) Ui &< 3|
g o ot R g

Abody of weight M kef is immersed in a fluid and displaces N kgf of fluid.

The apparent weight of the body is |
(a) M+N Kgf (b) N Kgf (c) M-N Kgf (d) none of these

URedT SR F1E BT Tl A ST Sa AR A, § A, B Sgar g o

An incompressible liquid flows steadily through a pipe of varying cross-section

from Ayto Ay. Given: AA2=0.5, ViatA;=2m/s. Value of V, at A, is
(a) 4 m/s (b) 1 m/s (c) 0.25 m/s (d) 3 m/s

Frofefea ® S o1 W Fod saarfed fve w ar a8

Which one of the following laws is applicable to a hydraulic [ift?

(a) THTET &1 999 / Kirchhoffs law (b) IrIHE T 995 / Pascal’s law
(c) 3RIBHE P RAGId / Archimede’s principle  (d) “Yc- 9T / Newton law

Aie 9 doR F1 3R FeF S U Y U e W od 0 3, O uRkomd s -

If two force vectors Fy & F, with the angle between them 0 acting on a body
simultaneously, then the resultant force is ..

(@) [F(> +F%-2F Facos(8)] (b) [F}* +E,>42F, Facos(0)]”
(©) [Fi2 +F;2-2R Fsin(8)] (d) [F2+F42F Fysin(0)]
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59,

60.
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T S Bl R g x ¥, & R e FGeE . g e

The Centre of Gravity of an equilateral triangle of side x lies at a height measured on a
median from any side.
2 i X x
(a) (ﬁ) X (b) ( > ) X © 55 @ 3

............ R 1 it oReve ) e aedt o BfSpar ¥ 40 W) o @ @
e & oo & 9o § ToRT U ST § @ 1M @R & g v e o gl

The ........_theorem is used to calculate the moment of inertia of any section about the axis
which is different from the axis passing through the centroid in the same plane.

() ®Y 34 RRRA / Cross axis theorem

(b) T 378 TURY / Equal axis theorem

() Ttem 318 T 7/ Perpendicular axis theorem
(d) TR 18 fORRY / Paralle! axis theorem

T T T DS} TG 1Y Yo A, TS L, 3R G AISYER E, T 91 P & 31 &, A0S
B oS § gig THE0T R e S § e

When a circular rod of uniform cross section A, Length L, and material young’s modulus
E, subjected to tensile force of P, then increase in the length of the rod is given by the
equation ...

(a) PL/AE (b) P’L/AE (c) PLY/AE (d) PL/A’E

S ST o B e FRRR Bg BT WA TR oo

The point of contra-flexure in a bending moment diagram represents ...

(a) 3MfpaH b ATYD / Maximum bending moment

(b} FEH e gl / Minimum bending moment

(c) AdH HUPUU §¢ / Minimum shear force

(d) S Gﬂﬂpf T Tobd BT SGad / Change of sign in the bending moment

fifs & Tt oo Rl o, o HR dR-dR TR i ¥ ofqy @ e S 8
FSEE G gNT e 9§ |

The total strain energy stored in the body when the load is gradually applied within the
elastic limit is given by the equation ...

(a) oV/2E (b) o> V/2E (c) o° V/2E (d) o* VI2E
Where, o = stress, V= Total volume & E=Young’s modulus
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Rough work page
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Rough work page
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