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Roll no

IR TIFR/Government of India
37aRReT fgemmer/Department of Space

=l fawa arveng 3rafkar FE/VIKRAM SARABHAI SPACE CENTRE

fa¥amdRA/ Thiruvananthapuram - 695 022
dwelll HEA® & Ug g faf@d ole

WRITTEN TEST FOR THE POST OF TECHNICAL ASSISTANT

WTIINSTRUCTIONS

FEAET & SeR-Me/yeaA-giedsr d FuiRa wat & Far & o swer aJm,
A, G0 TEIT ToI@T a1 gEdlel A1 dgl e, Hegar 3FAans &l
FT X I Fream) | Candidates should not write their names, roll numbers, registration

numbers or affix their signature anywhere in the answer sheet/ question booklet except in the spaces
provided, failing which the candidature will be disqualified.

Tl g2 Sifeaiadia oY g &1 Yedd WA & [T UF HF g1 ¥ SAeld A AR

€1/ All are objective type questions. Each question carries one mark. No negative marking.

IR M 7eer & AT Sdm 81 3eak qREder # wed FEABN & FEA T ERT A

HYHT 3cd] JAJ T, &1, &Y Ar v Tord| /Answer sheet is separately provided. Write legibly
your choice of answer as a, b, cor d against the question no. in the answer sheet.

ZEdT e & fow afe sfaRea fic 3mfera & ar A Arwemi / Additional sheets will be

supplied if required, for hand calculations.

AT FATCH glel O 33TTATT l qeA-gieash & A 3cak-efe, @ders & gFaiak

FHIAT AMRT| | At the end of the test, the candidate should hand over the answer sheet along with the
question booklet to the invigilator.

TR & GUH B & NI AT AT qeT gl BlsA & AHFATT A & S g
Candidates are not permitted to leave the examination hall during the first hour of the examination.

HoAfdr T Gel gl H HeH Ak, AMRAH g, FeHAR, AEBT B N
o @l IFFAfS AL & ST 81 /Candidates are not permitted to carry any reference books,

logarithm table, calculators, mobile phones etc., to the Examination Hall.
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e IRTE 3aRET FE/VIKRAM SARABHAI SPACE CENTRE
%mﬁagmlTHIRUVANANTHAPURAM

dwaAlhl EEF (AHFd) 98 oq fAf@a gham
Written test for the post of TECHNICAL ASSISTANT (Mechanical)
39S /April 7, 2012 ’

F®FaTR HFH/Maximum marks: 60 THEI/Time: 1% hours

1. faHfd (strain) &7 AT &A1 §/Unit of strain is:
a) N/mm? b) mm? c) mm d) IfFe AEI/No unit

2. farAfaf@d & & 3fRa 3FFFA Hia-a1 §/Which of the following is a proper sequence?
a) Hﬂﬁqﬁaﬁ AT, seAriEcsd ATAT, Wrsia«, AFEAr Proportional limit, elastic limit, yielding, failure
b) senfees AT, FAEUIds WA, wsvad, fawerdi/Elastic limit, proportional limit, yielding, failure
) WIHAHA, FARIIdE AT, FeliiEesh WA, fawerdn/Yielding, proportional limit, elastic limit, failure
d) 3‘4?_5;3‘?1 # T F1S TE/None of the above

3. U& P i 91 & 3N LA Sa18 & TH G H ¢mm FAEROT 81 81 g F Seurfeq fawfy

(strain) g:
A bar of length L metres extends by ¢ mm under a tensile force of P. The strain produced in the baris:
a) ¢/L b)0.1¢/L c) 0.01¢/L d) 0.001¢/L

4. 99 T aEJ, FHSH FEAAT & A RTINS oF ISl o Il & g g, a9 T AaAAd
farfd W gae @Y 9ided & 39 F Fear 8

When a body is subjected to three mutually perpendicular stresses of equal intensity, the ratio of direct
stress to the corresponding volumetric strain is known as:

a) I3 AYTH/Young's modulus b) T&ar &I Hqid/ Modulus of rigidity
c) A ITJA W/Bulk modulus d) cargr 3eJard/Poisson’s ratio
5. UF FHIA & Ueh e Toh 1Y deied ITASel (o) & SEMAFOT Xl 1 AAA e & w-omoee W

Tged Ja & HOHAH IIFT0T FidTe giar gl
A body is subjected to a direct tensile stress ( 6) in one plane. The shear stress is maximum at a section
inclined at --—--- to the normal of the section:

a) 45° and 90° -b) 45° and 135° c) 60° and 150° d) 30°and 135°

6. | warS & qur Aed R # T § FHA GAd HR HT dgl =idlell Ud 9 {7 & 9id [T w
FErS & U hafday a1 & dahet 3T ag BT # - F

The bending moment of a cantilever beam of length | and carrying a gradually varying load from zero at
free end and w per unit length at the fixed end is ------- at the fixed end:

a) wl/2 b) wil c) wi*/2 d) wl?/6
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7. Ua Rdes v I & Reafaf@d & F Fi9-91 tF Avaar s J87 €2 / In a riveted lap joint, which

one is not a failure mode?

a)tore & fagrRer faweldl/Tearing failure of plate  b) Tale & JaRRar fawerdi/Bearing failure of plate
c)Tle & IIRYYT fameIdr/Shearing failure of plate  d) Rz & d== fd®wardn/Tensile failure of rivet

8. E=2X10°N/mm® & 10mm T aTer TET gUS HT 2000mm = F dfhd &Rt (bending) T
AT gfaded T &1ar §2/What is the stress developed in bending a 10mm diameter steel rod of
E=2X10° N/mm? to 2000mm diameter?

a) 500 N/mm? b) 2000 N/mm? c) 1000 N/mm? d) 981 N/mm?

9. ST IMYOT M T TfARRET ameel T # <ifte o7 reiieiieRor U W g3 ¥ WA cfafedar et
------- F ST g/The shaft subjected to bending moment M and twisting moment T simultaneously.

The equivalent twisting moment is equal to:

a) ATETTE b) M+MI+ T2 o % [M&BEFTS | o % [BEFT2 ]

10. v A H UF UG F ‘d’ AW H U B, 99 FE, o UF B 99 R & AT 30ET g
..... & AT & : / Whena hole of diameter ‘d’ is punched in a metal of thickness ‘t’, then the force

required to punch a hole is equal to:

d:,ru d) i

4—&‘1.;.?.”(“

Ha |

a) d.t.t, b) m.d.t.1, c)

TET 1, = TAT F 9IS FT TRH JFTHIUT T /where T, = Ultimate shear strength of the material of -
the plate

11. a9 FeguT g &1 IRENT ... & T F & H FHr S

Stress concentration factor is defined as the ratio of:

a) Tgd @A H HTFIH 9fdad/maximum stress to the endurance limit

b) =T AT F AFATT Tidder /nominal stress to the endurance limit

¢) AFATT yided 7 IFFIH AT / maximum stress to the nominal stress
d) #Fax 9TIeq & F1FATT 9fdged / nominal stress to the maximum stress

12. 1 meaH &7 U efcas et # 1 N/mm’ & aTel T &Rl (fluid) &1 3f& a1g # 377 qaiet
9fded 20N/mm? &, ar e g9 & o e RIG| Fr AerS g / A metal pipe of 1 m diameter

contains a fluid having a pressure of 1 N/mm?. If the permissible tensile stress in the metal is 20N/mm?,
then the thickness of the metal required for making the pipe will be:

a) 5mm b) 10 mm c) 15 mm d) 25 mm
2
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18.

14.

15.

'

17.

18.

Fl-ar fiF7, a9 W FoAT gfdead [FR—A FAr 82
Which of the beams develop thermal stresses on heating?

a) I T FHIF/Simply supported b) hdlelra/Cantilever
c) RRR/Fixed d) 33H & HIg T61/None of these

YR & FAR FoFh 6T, & §9U T HUR Mg b’ T 39S ' drer v FFR0T & Feca Aot
& AT &: /Moment of inertia of a triangle of base width ‘b’ and height ‘h’ with respect to the

centroidal axis parallel to its base is equal to:
a) bh%12 b) bh*/18 c) bh*/24 d) bh*/36

T &9 H IO U, S 53 & UF WA B IR G WA W TN § JHT §, F Fe ¢ /The
property of a liquid which offers resistance to the movement of one layer of liquid over another

adjacent layer of liquid is called:

a) gsodsirda/Surface tension b) TAZAAT/Compressibility
c) FRaRA/Capillarity d) eI/ Viscosity

3§ T ad Ush Aol A 819 984T &, d9 &g &7 J7 &: /When a liquid is flowing through a pipe, the

velocity of the liquid is:

a) &g A I3HIA R &aRT & FHAT =aa@/Maximum at the centre and minimum near the walls
b) g & =gmdH IR AARY & FHAT HFFFIH/Minimum at the centre and maximum near the walls
c) Fg H g IR Gart & AT 3fIHIH/ Zero at the centre and maximum near the walls

d) g # 3R Eanrt & THT FA/Same at the centre and near the walls

WA (fluid) F G S=Aareh Hledlew @r, S fa & off [§g & aesiec 33 g 7 o & fer
Zar &, 3¥ Fgad &/ Theimaginary line drawn in the fluid in such a way that the tangent to any point

gives the direction of motion at that point is known as:

a) 91 &1=A/Path line b) T @3A/Stream line
c) E&TF drz+/Steak line d) 9RARIT F3A / Potential line

Al & FARIT & FFIR TH 9ol 3rEdseT g 9ar & T /According to Bernoulli’s equation

for a perfect incompressible fluid flow:

constant

]

£

a) Z+ = +

= [y
-5 [ 3

= constani b)

tu[‘u

ETI N

¢) Z—- =+ — =constani d)
w 25

t«.]

S fo= e = consiani

e g
% | (] u{fl W

et Z era M9, p @@, w HeAcd, vadr dUl g ¥cd & HROT cROT El/where Z is the potential

head, p is the pressure, w is the density, v is the velocity and g is acceleration due to gravity
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20.

21.

22.

23.

T IO & HUERY 8 gl Jaiidd &9 & a9 /The pressure of the liquid flowing through the

divergent of a venturimeter:

a) 2R ®ar 8/Remains constant b) F&aT &/ Increases

c) ICT §/Decreases d) &g & ZeIHAE W FHTRI/Depends upon mass of liquid
Eesd AR, ... ¥ ST3cd g F YT g/Reynold’s number is the ratio of the inertia force to the:
a) FASSGIC &ol/Surface tension force b) eITA &e1/Viscous force

c)ﬂ%?d o1/ Gravity force d) II1EY ct/Elastic force

st g9 & HTER Ao & gYUT & FROT garelr Y Fr g1 §/According to Darcy’s formula, the loss

of head due to friction in the pipe is:

Jal/where f = S/t & UTR/Darcy’s coefficient,
| = aTar &1 dars/length of pipe
v=adl H gd & daT/velocity of liquid in pipe, @2m/and
d = ey ST eI H//diameter of pipe.

AT TEAT 6 § HF gl O Uag &l $6d 6:

When the Mach number is more than 6, the flow is called:

a) Jgeaas® warg/Sub-sonic flow b) €arf% waTg/Sonic flow
c) Wreatfts Iatg/Supersonic flow d) 3faeaits gamg/Hypersonic flow.

T B¢ IFAER daX ¥ gdrer [Faes ... garr &= S B

The discharge through a small rectangular orifice is given by:

a) @=C04xax2gh b) Q==-€z Xa X &
Fa s Ay 3Cama

c) O = === d 0 = —=

) E s.,"’:xg‘l: ) ¥ '~‘—;<"."'.

Ig/where £ = @R & v Raas = TR/ coefficient of discharge for the orifice,

o

a= [ & HFIET FTE B/ cross - sectional area of the orifice,
A & &g F IW ga T FarS/height of the liquid above the centre of the orifice

=
n
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24. & ghafear geaeEnar 99 & gy ger f[Jasd §:
The discharge per hour of a double acting reciprocating pump is:

T A 7

PP BRe d )

x

a) 120L.A. N b) 2L. A. N 0)

a

TgT/where L = ¥Tang HT d«rS/length of stroke,
A =¥z &1 FTIET FIT & %el/cross sectional area of piston dT/and
N = ¥RATH F s &7 Ifd/speed of crank in RPM

25. ER AT A & BT & v gFeg @ &

The general law for the expansion or compression of gases is:

a) pv=C b) pv=mRT e} pvr =€ d) pv =C
26. &R I § FAfaf@d & & Far-aa7 81T §/Carnot cycle consists of:

a)ar 3uRafda 3maas va & 3sdaAerdT 9fsHard/ Two constant volume and two isentropic processes
b) & FHEAYT T ar sdAcId” gfhATe/ Two isothermal and two isentropic processes

c) ar 3uRafda a9 va ar 3msd=erdT gfhard/ Two constant pressure and two isentropic processes
d) v& 3aRafda 3maqw, e 3uRafda a9 va ar 3sa=Ied; 9fhary/ One constant volume, one

27,

28.

29.

30.

constant pressure and two isentropic processes

Ush WA dras (simple pendulum) & fOIT T Eleld &1 IREHTT FTel:

The periodic time of one oscillation for a simple pendulum is:

=

¥4 B 2 ie

a) lfr\,”: b) "_"\;

i
Ty g

c) 2w

d)

]
6]

U | r-:'l

i
i
+

Feger 5 & & §aE PR # 50 U 20 Fi 1Y ¥l 3 v & A B gd ¥

Two mating gears of module 5 have 50 and 20 teeth. The distance between their axes is:

a) 350 b) 200 c) 175 d) 140

PeAfaf@d & & @la-ar de Fah0T Fehor & il @1 gfaca =87 #ar 82

Which set does not represent the sides of a right angled triangle?
a) 12,16,20 b) 9,5, 6 c) 6,10, 8 d) 15, 25, 20

TR SEI & FEod WS FA o [T HHATI: U= STAarelr qfshar g

In order to gain toughness in hardened steel, the process usually adopted is:

a) &394/Tempering b) ArITALNIG=/Annealing
¢) JAAT=NFIOT/Normalizing d) FhREEA/Spherodising
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31. U& faAT(dimension) & 9T JAT JUT A3 AT & I & AR & Fad &

The difference between the upper limit and lower limit of a dimension is called:

a) ATHT 3TFR/Nominal size b) FT FTHR /Basic size
c) adfae eR/Actual size d) TeTa/Tolerance

32. & HoT B B, ITWF A basic hole is one whose:

a) fF=T fa=@rels g== &/ Lower deviation is zero

b) 3T fagels =T &/ Upper deviation is zero

c) faF= vad 398 fdwa=r =T B/ Lower and upper deviations are zero
d) 39 ¥ FS FgI/None of these

33. 9RAT A= fafadel & TR 100 H6/g5 & HIT &
According to Indian standard specifications, 100 H6/g5 means that:

a) Bz & T ge=ar 4ofr 6 3R aiFe & AT 5 §i/Tolerance grade for the hole is 6 and for the

shaftis 5
b) «TFe F fow Feaar 4vfr 6 IR B & T 5 Ri/Tolerance grade for the shaft is 6 and for the

hole is 5
c) Uwe & fav Fegar Ao 4 ¥ 8 3R B & € 3 & 7 Ti/Tolerance grade for the shaft is 4to 8

and for the hole is3to 7
d) &z & for geaar 4vfr 4 & 8 3k oive & v 3 & 7 §1/Tolerance grade for the hole is 4 to 8

and for the shaftis3to 7

34. Uh oo TATeT # FE & YR H R T A gadA § 3R g & gATT W dAwIm
deh qo%"ﬂ%’” Tl/in /4" operation, the chip thickness is minimum at the beginning of the cut and

reaches maximum when the cut terminates
a) IRuRe f&TFT/Conventional milling b) FET FaT/Climb milling
c) a fRfFT/Face milling d) Tee fRTEM/End milling
35. HBUH3T AfTE U3 & AT 349fIse FHo7 ¥/The included angle for the ISO metric thread is:
a) 29° b) 47.5° c) 55° d) 60°
36. M24 x2 & dleT &1 AT ¢ /A bolt of M 24 x 2 means that:

a) ¥ Fr WAI(@T) 24 mm § 3R TETS 2 mm/The pitch of the thread is 24 mm and depth
is2 mm
b) 93 & IFTET FHC ATHA 24 mm? gl /Cross-sectional area of the threads is 24 mm?
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8.

38.

39

40.

41.

42.

43.

c) SfeT &T ATHT A 24 mm g 3R 31873TT 2 mm/The nominal diameter of bolt is 24 mm and pitch

is2mm
d) SreT &7 gHTEY 9 24 mm & AR 9fa I.#T. 2 93 &1/ The effective diameter of bolt is 24 mm

and there are 2 threads per cm.
VHIT Ud Y HR & T srelieliehd oo 7 fee faf@a & @ sla-ar qunes atesta 32
Which of the following property is desirable in parts subjected to shock and impact loads?

a) f&d/Strength b) F319/Stiffness ¢) JTII/Brittleness d) geedl/Toughness

Zoal dig F FRET 1 gfaeraar - & gRafdd &dr #/The percentage of carbon in cast iron varies from:
a) 0.1t0 0.5 b) 0.5to 1 c) 1to 1.7 d) 1.7to 4.5
JRC TR [oA ) - pp— Vet FT &THAT § F3M9A/The stiffness is the ability of a material to resist:

a) 9fadsw & 3tfiT fawqur/Deformation under stress

b) 3TT UHIT AR & FRUT glaarell TdsTS=T/Fracture due to high impact loads

c) $9T IT WHIA F TeId: HA9IFA def/ Externally applied forces with breakdown or yielding
d) 3TRET A & &1 Agi/None of the above

gordl |IR & 3cuies & fov HOFAR 9gFd @ig 1 Fedr ’1q (373F) §/The iron ore mostly used for

the production of pigiron is:

a) #HIATIET/Magnetite b) EHcIST/Haematite
c) fa\vITSe/ Limonite d) fasuse/Siderite

SEITT & F daAlsIA fHA u/Vanadium when added to steel:
a) I AfFa F&dr §/increases tensile strength  b) dd AfFT AT §/Decreases tensile strength
c) Ffded A9 33T g/Raises critical temperature  d) i@ TT 33AT §/Lowers critical temperature

18/8 JHRIMY 3¥qTq F AT &/ 18/8 stainless steel consists of:

a) 18% fe¥shel AT 8 % HITATH/ 18% nickel and 8 % chromium

b) 18% SITATHA TAT 8 % fATel/ 18% chromium and 8 % nickel

c) 18% aAT3aH TAT 8 % HITAAA/ 18% vanadium and 8% chromium
d) 18% faehel AT 8 % GxAT3IHA/  18% nickel and 8% vanadium

Tl 3Earet & fow foer wifdes fdg 8/The lower critical point for all steels is:

a) 600°C b) 700° C c) 723°C d) 913°C
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44, fEAfET # ¥ Fas AT 397 &7 gaEH=AHoT AT J1ar §/Normalising of steel is done to:

a) T JITAT & MU & foIu/Refine the grain structure

b) efrq forar & FRoOT g‘é fApfT &1 gT= & oI/ Remove strains caused by cold working

¢) dod fhar & FROT FAR$ TAATHT & g Ir9F # ga & folu/Remove dislocations caused in
the internal structure due to hot working d) ﬂﬁoﬁ FafY/all of the above

45. e fam=faf@d & & Fa-fFadr f@smrg B/Brass is an alloy of:

a) arar ud fS&/copper and zinc b) drar va f/copper and tin
c) dtar, f&=7 va f&a&/copper, tin and zinc d) 337 ¥ FS TEi/none of these

46. SABIAS 7 AT &/Inconel contains:

a) 65% A&ar/nickel, 15% HTFEFITH/chromium TAT/and 20% &gT/iron
b) 68% f&ae/nickel, 29% ATaT/copper T2M/and 3% 3= TETH/other constituents
c) 80% fA&a/nickel FAT/and 20 % HiTATF/chromium
d) 80% fA&el/nickel, 14% &ITHTH/chromium and 6% &TgT/iron.
47. 91 @ WA 3R Taee &7 FFe o9 & or A (o) ) T v T # F1r wEr Siar 22

A taper provided on the pattern for its easy and clean withdrawal from the mould is known as:

a) #FMAT TEa="/Machining allowance b) STFC Telg-&d/Draft allowance
c) fA=+r<7 Tera=a/Shrinkage allowance d) B¥er'e vag=a/Distortion allowance

48. FOFA H IE & GATSA FAT §/The purpose of a gate in casting is to:

a) 9T Fex F ey rq 3T/ Deliver molten metal into the mould cavity

b) fael o1 & fIT vs 3R & &7 & HrT FIAVACt as a reservoir for the molten metal
c) TIErT a1 [AFIE/ Vent out trapped gases

d) |ET FI FT HFR Y& FIATProvide shape to the mould cavity

49. g o5 & YgFd seladsl & e . & AiF gl gl

The electrodes used in spot welding have a tip of:

a) SIRIET SEITA/Stainless steel  b) TEIfAFIA/Aluminium ) dfaT/Copper d) ddct/Brass
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50. &gl AT & foF dosa ale & fore el gaar @ €, Fa/The welding set up is said to have straight

polarity, when:

a) & F gifadia cAiaa & dag fFar Sar € 3R sagers glesk 1 AT efdad &/

Work is connected to the positive terminal and the electrode holder to the negative terminal.

b) & F FTErT TTHAA F Gag FAT Far ¥ 3R AT R Fr qfordE efFAa A/

Work is connected to the negative terminal and the electrode holder to the positive terminal.

c) FF F IFAT AT # Fag fFar 1 § IR 3T gl F $-AaA AT S &/ Work is

connected to the positive terminal and the electrode holder is earthed

d) FF @ T A F Farg Far S1ar & AR Folacls glest &1 H-Alet=T R arar ¢/

Work is connected to the negative terminal and the electrode holder is earthed

51. fFfaf@d & T FEd 39T SaFers T YA A1 S1ar 8/The consumable electrode is used in:

a) @Teo 3’ des/Carbon arc welding b) caTfad 3& des9/Submerged arc welding
c) X3S IesA/TIG welding d) TANEST de3a/MIG welding

52. affic qes9 & g uffie, fFa-fFaar =01 8/Thermit, used in thermit welding, is a mixture of:

a) IR TG IS 3NFAS3/Charcoal and iron oxide

b) TRehIel Ta TeIfATAAF/Charcoal and aluminium

¢) 3 IFAES T TeAfATTIH/ Iron oxide and aluminium

d) TR, G IFFHISE Ud TefATa#/Charcoal, iron oxide and aluminium

53. ¥y FA-TRfeNa dos=7 ... & f&Har Jar &1/ Most of the oxy-acetylene welding is done with:

a) =g weld/Neutral flame  b) sz w@e7/0xidizing flame  ¢) FERIBRAT A/ Carburising
flame d) & FVAIl of these

54. FEAAf@T # @ fFaw g9 A & v @vav FoF &1 g@rer fFan SArar §/CLA value is used to

indicate:

a) 9581 faAT/Surface dimensions b) Il oRdl/Surface hardness
c) del ®&IdT/Surface roughness d) ‘153?1 &rFRe/Surface area

55. fmfaf@a & O Fadr JffT & e 3[aa 9 3cae7 {ar &/ Discontinuous chips are formed

during machining of:

a) $IR UTqV/Brittle metals b) d= fJT@t‘f”/Ductile metals
c) FOR UTdU/Hard metals d) #g arau/Soft metals
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56. & &g & AR 3R & T F FgAA Ud ddlished TG FH FEd 8/The operation of smoothing and

57.

58.

591

60.

squaring the surface around a hole is known as:

a) Fr3ex FfEFa/Counter sinking b) F13eX {A/Counter boring
¢) TeuTfAaT/ Trepanning d) TqTe HFA/Spot facing

U f3er & fdg F0T &1 UROT T §/The usual value of the point angle of a drill is:
a) 70° b) 100° c) 118° d) 130°
foperaRl &1 warer foegas fow fohar Smar §/Fixtures are used:

a) f3fecir, OfFT ar aftdr geme=t & SR (gon) F7 At AR R == & e
For holding and guiding the tool in drilling, reaming or tapping operations

b) fAfrer, aEfeer, canfaer a1 vl gardar & F7 & J5a & AT
For holding the work in milling, grinding, planning or turning operations

c) FF HT gRAEAT FT ST A & T/ To check the accuracy of work piece

d) SCR_EW #H T FIS FE1/None of the above

T AR GiRgr 7 3fean a9 3o, FEfafad & 9 Fas ganr o Sar 82

What carries away maximum heat energy in a machining process?

a) effd&s/Coolant b) 3isR/Tool c)=a/Chip d) FI/Work piece

frAfaf@a 3@ gl # & HI9-31 Idih Teh Tolol T FATAAT HI AT HAT 57

Which of the following drawing symbols indicate flatness of a surface:

a) // b)/aP o O d ©

3k 3k ok ok %k %k %k %k %k k Kk kK Kk
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