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“f..) A 150 mm _diameter . shaﬁ rotates. at . ..
1500 r.p.m. within a 200 ‘mm long

~journal bearing with'150- 5 mm internal
“v diameter: The " uniform annular Space

‘between the shaft and the bearing is -

filled ' with . oil -of dynamic viscosity

0: S_pmse The shear stress on: the shaft

ey @ 1 77--kN/m2 sy R
_: Q‘f_wf? o 'Lj')"

A0 377 kNm?

M“Wﬁdf’mw kN/m? -

,1 2. . Which one. of -the following: substances:

has constant speca,ﬁc “heat’ at all'-'

pressures and tempemtures‘?

Laj,w MOHQ &tleC gas o ; SheRhaine

'_(b) ‘Di-atomic” gas
(c}- Tri-atomic.gas -

-..-_;-:;_(d) Poiy atenne gas '

__devcleped ﬁew ' ms:de
" horizontal - pipe . with ‘coefficient  of

... friction f, density. p. and wvelocity. v, is ..

givert by L
| W(af.-f__"; .. f‘;” -'2‘ o
prv fw
_@-'“-21’._.* S ” 2

4 The tetal energy of each ‘particle:at-
“various places in the ease of a perfect

meempressxble fluid ﬂowmg “inc &
eontmuaus stream A
(a) ‘Keeps on increasing "
vftb}/“keeps' on de'ci‘e-as'ing:_ R
. fe) “remains: constant : _
(d} _may. mcrease or decrease .
SKP—DwMCHI‘WA-‘. L

he shear stress Tg for: steady, Tully © S
- umform:_.

.._;-5. The normal stresses ‘within an.isotropic

~ Newtonian fluid are related to
‘1. pressure . L
-2 viscosity of fluid _
-3 _ _veloczty : g_radlent

"Whi.ch of the above ‘are correct?

o (a) 1and20n1y

(b} 1 ‘and . 3:-only.. .

_ _é{t;)”"”“zé‘?'-aﬂd 3 oniy '

(@ 1,2 and 3

g)'ﬁWhlch one oi‘ th& foilewmg reglmes of
EI:mﬂmg curve .can _be censzdered as

.ol Teverse ef condensatmn?

.:-:_-(a) .__--'Free convectmn bmhng regune
R (b} 5-3Nucleate bm}mg reglme L

(c) Trans1t10n boﬂmg reg1me |
_'(d} Fﬂm boﬁmg reglme

7. 'l‘he semce B pump m a water supply-;'
"system has to mamtam a nct statxc:
‘head lift of 5.m at the tank to whlch it

. dehvers freely through a4 km' iong
___._pipe, wherem ‘all minor. 1osses can ‘be
- neglected The d1ameter of the pipe is
; T i -its! fnetmn factor f= 0 01. :
'__"-The pumped water 1s dxscharged at’
2 mfs “The ' absolute f";pressure*
“differential’ developed by ithe”
nearly (takmg atmosphene pressure as .
10 3 m of Water)

'_(a) 4 5 bar ﬁ

: (c) 45 bar

@ ssbar o
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or AL, CSL & PEl:
Wihere Quallty Matiers

| - inside _temperature . of .25 .°C with
thermal cnnductnuty of O 51 W/m-

The heat transfer through th:s wall-

will be

A 63.75 W/m?
(b} 65-75 W/m?
{c) 70-25 W/m?

. {d} 73.-25 W/m?

1s Iocated belcw the

..(Gj/ mﬁtacentre BEETRE S T o
(o) centre of buoyancy
fc} eFiCentre

{d)  centroid

. When the valve of an: evacuated botﬁe :

y is ‘opened, the: atmusphenc air rushesﬁf'.'-* L
into it. If the atmosphenc pressure is .
101-325 kPa and O- 6m3 of air’ enters-.'.'; E L
‘ 77 into the ‘bottle, _then th' 'wor'_:' done by__ .

"'_the an' wﬂl be

(@) 80-8 kJ _'

&W 50- 8 kJ.

(d) 508k

SKP-D-MCH/47A

8. A wall surface of 200, mm thickness has -
..an outside temperature of 50 °C and_

1. A thermodynamm cycle; is. ccmposed ‘of
“four processes The. heat added and _
_the work done .m each process are as: -

follows :

;-Wark done. (J)

Process
= ) I

.0‘_.:

_ Hedtr_;ti-'arisféa‘:?{})} :
i 7 50 by the gas)

2=3

: 50?- {from the: gas) 1

0

0

_| 20(onthegas |

.80 {to ‘the gas)

9_. The Jiecessary. and sufﬁczent condltxon.:" .
_ for_bodies. in. ﬂgtg;tlm to be .in stable .
equlhbnum is that the centrc of gravxty':_- SRR

{a) :zo 3%

"'_wmch' of
'Cﬂrrcct? '

R
The t‘nermal gﬁiczency of’ thg cycle is -

: -:.;:-{a) 1 and 2 only

(b): 1 and 3 only.

"_,,{e}/2and3£mly‘

(d) 1, 2and3

C/&’F 37:5%

-::A portxax?;f the air: 1s re]eased tﬂl the . -
:__pressure becomes 2 atm Later, ‘the
'.._--.temparature_ of the mr m the tank xs

sbore satements e
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wnre S o140 Aheat reservoir is‘maintained at 927 °C. 17.7An" engme works' on the ‘basis of Carnot
“If the ambient temperature is'27 °C, the L cycle operatmg between temperatures of
© availability ‘of Heat from the reservmr is S 800 K and 400 K J§) the ‘heat s’upphecl is
limited to ; v:,W/ : 100 kW the output ist
@) 57% (b)) 66% ‘llW | J" b
;-/(e)/%%: . (d);_ 88% = .
o S (b) 60 kW
1B. The ordmate and abscxssa of the dmgram
to’: depact the lsobanc _processes  of - :
-an -ideal .gas -as. a- hyperbela are, | 0 o fe) 70 KW
respectwely . i M"’
{a) temperature and entropy {d} 80 kW

| g M mternal energy and vo}ume .

.. . M/temperamre and dens:ty

(d) enthalpy and entropy 5’ 18 The ceefﬁment of performance of a heat '

W

pump worlang on reversed_Carnot cycle - -

16. Conszder the follewmg statements - " ds_6. If this “machine \works as a

'.'refngerator with ‘work: input of 10 kW,

1..~The entropy of a pure erystalhne the refrigerating effect will be

‘substance  at absolute zero

temperature is zero o _ .('{1) 35 KW. Qﬁf}ﬂ“' (
/%/ The efﬁc:ency of a reversxble heat - S }\f; . r?:?
. ~engine is mdependent of the nature () 40 kW o (,_,,_m

of the -working -substance and
_ depends oniy on the temperature

‘of the reservo;.rs between which it {c) 45 kW
:'eperates TR -
' 3_. 3 Carnot’s theorem states that of.all V@}/SO LW

':"heat engmes operatmg between a
" given constant’ temperature source
-and a ‘given. constant tempe:ature :
ivgink none has'a: hxgher efficiency 19 thch of the followmg devmes comphes
“ii'than'a revers:bie engme . “nth the Clausxus statement of the

- second law’ of thermndynamms?
Which of the above statement" are

Cleorrecty U L () Ciosed cycle gas “turbine
(a) J_andgron@j;.ﬁ,f_ )

() 1and 3 only =
. {g) 2and 3omly: o
c @1, 2and3 Adf Domestic refrigerator

"~ {b) Initernal combustion enginie

{c) Steam power pla'.'nt:..

SKP-D-MCH/47A - 4
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i Gl 20. A reversible  Carnot’ ‘engine  operates . 23. Consnder the following’ statements for the
between © 27°C “and 1527 *C, and '_ alr-standard eﬁicxency ef D1ese1 cycle :
. produces 400 kW of. net power. The .
change of entropy. of the workmg ﬂuzd' _ ),/F‘or the ‘sare: comprassmn ratio, -
during the heat addition: process is Wﬁf 0ﬁf: “the: efficiency decreases Wﬁh /
(@ 0.222 KW/K . . / ;fw, : ;-mcreasmg cutoﬁ' x-atxos B Tyl
M-zﬁs kW/K . {?%73 Ly !;2/5" 2% ‘For- the samc comprcsswn rat;o

) 0-288 kW/K
(d) . 0-299 kW/K e

_ sy )??f i and same heat input, Diesel cycle
@E gﬁq *:,_/f% ﬁ is more efﬁcxent than Otto cycle o
e 6%; 3 For constant . maximum . pressure
21.. A system absorbs 100 k.} as: heat and %g ﬁ!’?w and constant - heat - mput Diese

. does 60 kJ work. along the path 1-2=3, wr eycle is more. efﬁment tha.n Ottc: i

The same system does 20, kJ work aJong -.'cyclc '
the path- 1-4-3. The heat: -absorbed L
; durmgkthe pet® 1-4;3733. TR R Whlch of'? _the above sta'_'ements are TR
. @wi_{éﬂ (Z{ AU 345"__” S _' correct? R -
2 ey 3 : : B
4+ EEo o (@) 1;2and3 .o
! ? l;\Q’“CW. .; 4@ - 20,;1?47 _ (b) 1and 2 oniy
v T : \/[c}/’l/ and 3 oniy
{c) 80 kJ ' ' o e
' 60 ki EER TR R R 24 Tn'icasé’ of ‘a2 thm cyhndncal shell SRR S
LA} 6 '_ L o T subjected to an mternal ﬂmd pressure i

5 T T : : the volumetnc stmm 13 equal to
22, Two reversible engines are connected in o

\  series between a heat source and a smk :
. - ~{The efﬁcmncaes of these englnes ‘are
- /60% and 50%, : respectxvely If these
two’ engmes are rep]ac:ed by a single
reversible ‘engine, the eiﬁcwncy of this
engine will be :
gin p;.-@-,{ poH- O
{a} . 60% o 043
(b} 70% E '

. :_-._-{a) c1rcumfercnha1 stram plus longl»..'-

"__-.':_{b) cxrcumferentxal stram plus twme :
- the ]ongxtudmal stra:n

Mce the: c1rcumferent1al stram:-:' .: i
' plus langxtudmal stram :

/{cj/g{)% o . //g——" ~oofd)  twice - the cmcumferentxai Strain G

{d) 90% - S W co T - plus: tmcc the iongm;dmal stram :

SKP-D-MCH/47A S T SRR ERROL
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vieee iy wori: . 284, The., -refractory lining of a furnace has:a

qu%aw

8. If the:intake: air temperature of-an:IC

.____thlckness of . 200 mm. -The average
thermal conductlmty of the refractory
- -matcnal_ is. 0-04:W/m-K. The heat loss

is estimated to-be ‘180 kJ/hr/m?. The

engme increases,:its ef{imency will
{a) remain same

...(b} .decrease .-

terperature difference across the lining (AT .
wﬂl be - {c) increase

(a) 280 °C "Wﬁw = a7

. e T r}ma;ﬁf |

o .@}/ﬁa °C (;; M s - '29. In a counterflow - heat ‘exchanger, hot -
o '%'(c} San e /f/&‘g//%”/" sl 15 gases enter the system.at 200 °C and

AR PRI AT : v ivleave at 80-°C. The: temperature of :the

' R o B outs;c‘xe air.entering the unit is 35 °C. Its

: :..r-'temperature at ‘the exit ig: 9() *C. The -
“Heat! exchanger has an® eﬁ'ectzv&ness of

' (d) remain unpredictable =

“td) 220 °C

26, in forced convection, the surface heat

“transfer cosfficient from a heated flat - (a) 0- 35 N | qg '255

plate is a function of = - " R ey e

fa) Re and Gr IR | B
: O e Togn

(b} Pr and Gr ' {’3)// 0-33 - W SOES

_fc)- Re and Pr . IR . T 032
{d} Re, Gr and Pr _ T ’ ' : _
~ where Re is Reynolds' number, . 'P‘rhisf Q i one cylindef of a diesel eﬁginé"reééi\?és-.;'_':
Prandtl number and Gr is Gras 0 more fuel than the others itis'a‘serious

-number. condition for that cylmder and ‘can be
- checked’ by TR '
.:27. 1t is. desired. fo .increase .the heat 1. judging-the semm ef | the piéﬁin

. dissipation. : rate from the..surface of
an  eglectronic. device. of: sphenc_:al shape
of 5 mm radius exposed to convection : S
‘with i.=.10 W/m?-K by: encasing it an checkmg cylmder exhaust}
in a spherical: sheath- of conductivity B :;temperature thh a pyrnnieter '
0-04 W/m-K. For maximum heat flow, k
‘the. critical dzameteg :of sthe: sheath

“42.»* checkmg mcomplete cambustmn
«inthat cyhndar : -

e _ WI}.:ch_ :_:af_ : f.hé_t j_ abn_\_’ff: _ISI_'-__ail.'-?f F:ereCt?

shall ‘be- L? 5 ﬁ{g o )
(@ 20 mm ¢ - fw - faj 1 -only
' {b} 13 mm:. _. -.= cf?)f 0/»?:{% T (b2 0_21}3}.
Jﬁ‘/ 16 mm_ . g,-?;i x 17 fc) 3 only -
(d} 12 mmo L T f{d) 1,2 and 3~

SKP-D-MCH/47A. " 6
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o Deit 31, Consider the following  statements with

reference to cembustmn and-
performance in a four-stroke petrol- '
engine :

1. The auto- 1gn1t10n temperature of
v _petrol as a fuel is lngher than that
of diesel oil as a fuel. :

2. The haghest compresszon ratio..of

petrol « engmes is constramed by thq/. : o

_ possmﬂlty of detonatmn .
3. A petrol engme 1s basacally less

suitable for: superchargmg than a -

+diesel engme

correct? :
@ 1and 2 'oﬁiy”“ o
(b} 1 and 3 only =

_fef 2 and 3 only.. -
{d 1,2and 3

32. In a flooded evaporator refngerator,

accumulator at the. suctxon sxde of- the .

comipressor is’ prcmded 1o
(a) collect the vapours
+[b}f detect any hquxds m the vapour

(¢) retain the refr:geratwn effect as
... originally. workmg : : _
zcollect -the liquid refngerant and:-
. 7 preclude i st
cumpressor :

. 33. A four—stroke smg]e-cylmder ‘8L englne:-"

of 6 cm ‘diameter ‘and. 107 cm stroke..---

.. running_ at 4000 T p m;; develops power;-
ata mean effect:we pressu 3
The power develcped by the engme is -

_/La,‘/942 kW
(5) 5-54 kW
) 4-92kW -
{d 2-94 kW

SKP-D-MCH/47A

.:Whlch of. the: abeve statements are'”_. |

reversmn to the'_._f_ LR

@ ‘Which of the following.actions wﬂl help to-.
.reduce the. b}ack smoke ‘emission of a
.._dlesel engme‘?

5 A

2.

Runat: }ower load e deratxng

"Have regular ‘maintenance of the

diesel - engme, partxcularly ____'of

e mjechon system

Use diesel - ol of hzgher cetane
- number s :

Select the correct answer. usmg the code
given below. :

)
om
RCE

1 and 2 only

1 and 3 only e " / '

2 a:nd 3 anly

(/(ef)’l 2&nd3

:3B.; What is the ratio: of the efﬁc1enc1cs (“I ]

T3

for the two cycles as shown m the T-s
dmgrams? SR o

T A

'**ﬁﬁ&éﬁ&%:




‘A fourtstroke' 'engme héVmg a brake 38 In IC engﬂxﬁnﬂe_

“power of” 105 kW'is supplied with fuel R .'_the ideal au' c:apacaty of a
at the rate .of 4.4 - kg/min for

bt ; "~ two-stroke engine is the mass of air
10 ~minutes. “The: rake specific ueEh o required to - ccncurrently fill the

o c@’??‘?‘.“?ﬁ??(’f:_‘%‘?-‘?;ﬁngme- is. 0y o “total : cylinder volume at inlet
- fa) 018 kg JRW:hy 00 e é’ » éf? temperature and exhaust pressure
/ STy 2. wﬂ:h mcrease in a;r—fuel ratio
. 5 7 /”“Q .
/}/ . (b). 0 25 k.g/k--w hr r%? : i ’5 [(i@ St ) beyond ‘the va}ue for maximum
¢ fc) ©0-36 kg/kW-hr = =~ e -n/power _there is~ a fali in power
_ _ o : o ) deve}oped and this fall is more with
Cfd) - 0-42kg/kW-hr " higher values of air-fuel ratio
- 3. “the vqumetnc ﬁfﬁcxency of the
37. Consider the following statements : engine depends_--an the design of
' e s siediintake and rexhaust -manifold
1. Recycling exhaust gases by partial e N
mixing  with the intake gases Which of the above are correct?
increases the emission of oxides of : o ' :
nitrogen from the engine. fa) 1 and 2 only. . -
~©2.'The ‘effect of increase in altitude of ~fb) land3 ﬂnly”
operation on the carburetor is to _ (c) 2 and 3 only
~enirich “'the enﬁre rt-throttle
operation PO L’(d) L2 and 3.

3. When: the carburetor throttle is 39, Consxder the follawmg stataments
csuddenly opened, . the _air-fuel
mixture may lean out temporarily

yﬂeat pumps and ‘air: “conditioners |
“resulting in engine stall. '

have. '/ the “same.. 'mechanical

. _ components

4. Use of multi-venturi sy stem makes 2. ‘The same: system can: bc ‘used as
it possxble to obtain a. hxgh velocity w’“"f'ff.“-w-‘.:heat pump n wmter and as pir
airstream when the fuel is . -

--.cond:tloner in summer
introduced at the main venturi

| _ throat ! 3. The capamty and efﬁmency of a
' UM PO . .. heat pump fall szgmﬁcantly at high =
‘Which of the above statements are tempemtures o :}[" * ?" g (E)zf
#
correct? _ ! Which’ of the abcve statements are
P : __correct? : S
fa) 1 and 3 L
s (a) 1 and 2 oniy
) Landd | ') 1and3only
(d) 2 and 4 o @i 2end3

SKP-D-MCH/47A ] 8
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40. The following are. the results.of a. Morse

41,

42.

SKP-D-MCH/47A

U 200 kef-m

test conducted on. .a; four—cyhnder,

.:four-stroke petrol engme at a common -

constant speed in all’ cases !

The brake.power of the engine when all

(d) 196 kgf-m

: +43. A cold  storage has cap&mty for: faad
Con preservatmn at: a temperature of - _,amc
...when the outside temperature is 27 °C.-

. The. rmmmum power reqmred to operate

w1th a cooling load of 90, kW is -
“la) 20 kW -

{a} ‘1 28 kg/mm

fc) 1-42 kg/rmn' =y

9

) e

- the cylinders are firing is_80 kW. The ' b 15 kW. - Pcw = X
‘brake power of the engine when each - e TO KW (d) 5 kW q.
cylmder is cut off in tum 1s 55 KW,
55-5 kW, 5&_& IcW and 55 kW, In a vapour absorption reﬁ'lgerator the .
respcctweiy . 43< temperatures of’ evaporator and amblent L

T - L R airsare 10 °C and 30.°C,. respect;vely SR
The' ' mechamcal efﬁcxency 6'1“ " the: For obtammg cOP of 2 “for this: system,-- A

. engine when all the: cyhnders are firing the temperature of the generator is to be
will be . ... 35’}) rf(,?‘?b 4 9h A7 nearly |
fa) 90% -~~~ ¢ _-+ TN fa) 90 :C = (b)" 85 :C

(b} 85% - .o R L A () 80°C . (d) 75°C

‘/rC)/BO% AN 45 The foﬂowmg data. refer ._to a vapour_ '

{d) 75% ' ' compressmn refngerator ST -
1dea1 refngerator workmg on a’ Enthalpy at CDumSSDr ' L

::mzeracd Rankine cycle has a capacity <o inlet = 1200 kJ/ kg

of 3 tons. The COP of the ‘unit:is’ found' " Enthalpy at compressor s S

to be_6. The capamty of ‘the motor outlet = 1409 kJ/kg nl

‘reguired to Tun the unit is (take 1T Enthalpy at COﬂdCﬂSEl‘

=210 kJ/m;n} ' L ':‘:,y'a;) 5 gf; («‘J ' ; out}et -—-200 kJ/kg::. .

{a) 1:85 kW. e _fil) L The COP.of the rcfngerator is. /i’ﬂm
o1 75 kW & ..... el

) 1e65kW . Tk
(d) 1-50 kW _ :

- « - 46._ The _ compresso : . ammoma_- .

A flywheel welghs g81 kgf and has a _ __refngeratmg machme'has a voiumemc__

_ -efficiency - of 85% and swept volume of "+
radius of gyratmn of 100 cm. It isgiven _.'0 08 m3 /mm Ammoma’ havmg a dry R
& spin of 100 r.p.m. about its horizontal . © =" " “specific volume' of 0-25 m3/kg enters

© axis. The whole assembly is rotating ‘the compressor with a- ‘& dryness fraction .
about a vertical ‘axis at 6 1'51(1/ s.. The - * 6f 0-7. The mass flow rate of ammoma R

._gyroscopic couplc expenenced wﬂi be . through’ the: mac}nne s Y@.;%(ﬂ’( 0
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~47. Air is drawn in a compressor at the Tate
L. of 0-8kgfs at a pressure of 1'bar and
Ak temperatiire of 20 °C; and is delivered at
-1 pressure of 10 ‘bar and: temperaiure of
90°°C. This air delivery is through an
“exit'valve ‘of ‘area 2x107% m2.'If R is

287 kJ/kg-K, the exit velocity of the

49, Whlch orie ‘of’ the foﬂomng ‘methods is

B __'mnre effectlve to' improve the' effzcrency

' of the Rankme cycle useci in thermai
. power plant? o

-(a) Increasmgkﬁe eondeneer

: temperature ;

"eereasmg the condenser

air is- _ .

L S ) temperature g

i {a} Al:7m/s . (c) Decreasmg the bmler temperature :
o {b) 358!11/5 o MIncmeSlng the beﬂer temperature

e} 297 mys 50 Conszder the - followmg ~ statements

: (@) 27:3m/s B regardmg vapeur abseggtlon ‘systems m

48 Consxder the foilowmg statements

V,l/ 'I‘he operatzon of a refrrgerator umt
at more than one temperature can
be accomplished by using different

' '-'_throtﬂlng valves .and a separate
compressor for each’ ‘temperature
8 range

" maintained above the: 1ee pmnt to
B 'prevent freezing. - s

3. In. domestlc refngerators the

refngerant is"throttled to a higher

-'.preesure in the free:zer followed by

_ full- expansmn m the refngerated
'._SPace » -

thch of the abeve statements are

' correct?

me/z andi.2'_er'_11y__.. R

“B) 1 and. 3 only L

. f 2and3only

fhe refngerated space mut.t be

~the field of refrigeration::

,_M,L-f---- In ammoma—-weter . abserption
' system, ammonia is the refrigerant.

2. In water-lithitim bromide " system
water is the refrigerant. '

\/,3/ Arnmonra—water absorptzen reactxen
©is endotherrmc -

o 4 The amount of ammema absorbed .
by water is mversely proportmna} to -
the temperature of ammoma

Which of the above etatements are -
correct?

. fa) 1,2 and 3

'Ms*andt%
fc) 1,2and4
(cl) 23ane4'

"'51 In an axr—handlmg umt air enters. the.

i coehng coil'at'a’ tempereture of 30 °C: .
The surface temperature of _the coﬁ is

. is 0 45 then the temperature Qf the air_"_'
at the emt ‘will ‘be -

(b] 8 ig

_. @) 6°C
| L A - 7h

SKP_D-MCH/47A
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Winers G Illrh. r = 82 . Consider the fouD‘VIHg Stﬂtements

1. __'I‘he relatwe humldlty of au‘ does
not change Wlth temperature as
long as spemﬁc humldxty remams
constant. -

2. Dew-point ternperatum is the
: tempcrature at which ccndensatzon
begins when _mr is | coole,d at

constant yolume ff
3. Saturated air pa_ssmg-_pve_r__-.a' water

surface does not cause change of
air temperature.

4. . For saturated_ air,. dry—bulb wet-
_bulb and dew~pmnt tempemtures_

) are 1dent1ca1

) thch of the above statements are
' correct?. :

() Tand2
() 2and3
fc) 1and 4

Mand‘?

o

A cold storage. has 23 cm bnck wali on

the outside and 8 cm plastic: foam on .

the inside. The inside and’ outmde-'_-'_:'

temperatures are” —-2 ol and 22°°C,
respectively, if the - thermal

‘conductivities of brick® anc} foam are ;
0-98 W/m- K and 0:02 W/m-K and
~the - ..inside.

and. .. o__uts1de_ " heat

. transfer coefficients are 29.W/m? Kand .
12 W/m?2-K, respectively, then the rate -
... of heat .removal. for. a. (pro_)ected) wall
' ghea of 90 m? will’ neaﬂy bf:

SKP-D-MCH/47A
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‘54, Consxder the. folIowmg statements : _
1. The dlstmgulshmg features. of a Lo

;rachai flow reaction. turbme are—

) only a part of the total-head of =

" 'water is converted into’ velomty_'_
. head before it reaches the runner = .
-.and (i) the ﬂow-through water;".{'

- ompletely ﬁlls all the: passages in
- the runner.

02, “Kaplan® turbme 1s essentxally &

“propeller” workmg in" réverse, and
" its blades are so mounted that all'
the blade anglcs ca.n be ad_;usted_

5 snnultanecu&ly by means of -
' """'suxtable

_ gearmg ‘even’ as  the
machme is in. ‘operation.

3. A draft tube is a pipe of graduany:; N
cruss«sechonal : area i

_ __mcreasmg N

Call conchtm“ns of operatmn, its lower o
- ¢énd must be’ ‘submerged below the -

.Ievel of the dlscharged water m the

. “tailrace.’ _ _
. Whmh of the aboyg:_:_f.._.é_tatemgnts -ai‘e AR

correct”

- fa) - 1 and 2 only
B TR and 3 only
kN __{c) 2 and 3 oniy

ﬁ-1 2and3

55 The specnfic speed of a, turbme is-the - E
__ _._speed of an: 1magmary mrbme, 1dent1ca1 '
with the glven turbme, whlch

'(a)_' delivers unit- dlscharge under umt'

speed

Cmy dehvers umt dzscharge under umt' :

© head

e devekops umt chscharge under umt-{:':__.:'

speed

| /d)/ deveiaps ﬁmt power under umt'- o

‘head
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% According: to_aerofoil theory, the guide
angle. of Kaplan turbine ‘blades is

56,/ The mechanical efficiency of a.centrifugal
pump 1s the rauo of

i F r._..
ﬂh-:‘r\c [ III_.- h abicrs

g '(a) manometnc head to ‘the energy
R supphed by the xmpeller per kKN of
_ 'Water

“energy supphed to the pump to the
“ehergy ‘available at the impeller

om

©.fe) . .actual w_ork._done by.the pump to
... the energy.supplied to the pump by
--the prime mover. .

| () energy avaﬂahle at the impelier to
_the energy supphed to the pump by
‘the pnme mover .. ...

57 Conmder the fol!omng advantages of
o rotary pumps compared to reczproc,atmg
pumps

_/1/ ‘Steady” dlscharge whlch ihcreases
with decrease in head

__ 2.~ Suitable for ‘handling fluids with
suspended soii'd.-paftieles- :

3. Less. bu]ky than

positive
d1sp1acement pumps B

4. Can be started w1th open dehvery
with least load

‘Which of the above advantages are
correct? '
(@) 1,2.and3

| jl 2 and4 -

() 1,3and 4

(d) 2, 3and4

- SKP-D-MCH/47A

: '_"'def’med as’ the angle between
fa) 1ift and resultant '_'_fqr'ce'

| (b} drag and resultant force
fe) - Tift _-aﬂd_ mgénea; ;;s'rbe

0 {d)- Eft ‘and ‘drag

'59 An 1dea1 ciosed cycle gas turbme plant

i8' working between the ‘temperatures .
927 °C and 27 °C using air as working :
fluid. The pressure ratm for max:mum .

output is
7, [T
A 11:3 .

_ AV 1
(b} 13-.3 { ﬁz) = {,ﬁi@}
| B s

e) 15-3 | )

L ¥ 9(“’(7
(v

"

XM 173

~ 60. The cnucar speed of -_ti_i}isi_né is

12

(a} ‘same &8s the mnaway speeci

{b) fhe: " sped th’at will ‘lead to .
‘mechanical failure of:the shaft

{_L«ﬂﬁ: speed whlch equa}s the’ natural -
frequency ‘of the rotor v

{d) fhe speed equal to the synchroneus .
-speed of the generator
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wnee saiior: . 61, A 40 mm diameter water jet strlkes a
' hmged wvertical plate of 800 N. Wexght'
norroally at its surface at 1ts ‘centre of

gramty as shown in’ the ﬁgure below

‘W=800N
The angie of deflection is nearly

(a}. sin-l‘o- 353

o,

63V/‘A1r enters a; turbq;et engme at the rate
oo of 40 kg/s w1th a velacity of . 250 m/s
' --_=relat1ve to. an: aircraft which is moving
at 300 km/hr Exhaust of the engine
“hasa veiocxty of: 700 m/s: relative tothe
L moving au-crai't The thrust developed by '
the - engme 15

“f;(a) 24 kN
-f?(b) 18 kN

64 The clearanoe voiume m remprocatmg air
compressor is prowded :

‘l(a} to- reduce the work. done per kg of

‘ _ 7o Wy 15, aur dehvered _ _
b sin™! 0321 W y Q?h@ P }}3‘; !{f?}fﬁé (b, to mcrease the volumetnc efﬁmency
ot i : .-
{c) tan~!0-353 | Xyz@;j}y?”’ /M 2 A
d -1q. g 0 c) .to accommodate the aives 1n
(@ tan™0-321 @)= Wﬁ’ﬂ“—"y - head. of the compressor
. . RN d ‘to te tu bul cein’ the mr to be
?/ Comnsider - the: foliowmg ‘'statements - ‘ZI@? . { } delifr:?e d . en _ _
A regardmg a Ram Jet SR _ : . i -
1_- ___.'I‘he__,: engme has nelther a 65 Consxder foilowing stateﬁié:ité o
. ¢, COMPTESSOT, nor a turblne _ regardmg Reheat Rankme Steam Cycle
w2, It .opennns,,at nmuch lngher . -;;;%a*fThe{tnaul purpose of : reheai in
. .._tempemtﬁre"'-ﬂian a gas turbmc ' ..+ . Rankine’ c:ycle is to’ mcrease the
L effi f the 1
3. It “cannot operate statxcally . e € 1(:1ency of the cyce oo
R ‘needs. to" be putin. fhght by some_._ ' 2 In practxce the reheat 15 generally

~ means at sufﬁczenﬁy h;gh speed ;
“" before it produees any. thrust and
s propels 1tse1f : B

Whmh “of the above statements ‘are
i"'j-'correct? o
. (a) 1 and 2 o_n]y_ : )

() 1andBonly

e 2 anci 3 only__:_:

@ 1,2amd3

o .hnnted to. one pomt of expansmn

”":':'::_"Due"to reheat _the ‘steam rate
Sur ptxon) is ;/"

. reduced.'
'-‘Which 0{ th .f'.*’.‘_b*"‘fé':_;j:.ﬁ't&fémen'ts'- are =
. .'correct? L ShmE ) :
@) adid 2only
)2 and:3 only
; "(CJ and 3 only
(@ 1,28nd3




w 66. In solar ﬂat«plate couectnrs, the absorber
e i s p]ate is pmnted ‘with' seIectxve pamts
The seIecthty 13 the ratlo of

L (a) 1‘--'-'solar radzat}on-absmphon to
T t}wrmai mfra.red radmﬁon»emxsszon

{b) solar rachatmn emzssmn to th('rmai
infrared radlatzon-absarptmn

{c) solar radzatmn&reﬂectmn to'thermal
. infrared radiation-absorption

.-:.{d) . solar ... radiation- absorption i
thermal mfrared mdmtlon mﬂecﬁon

67 A 13 m long ladder lS placed agamat a'

5 m from the waﬁ What should be the
© coefficient: of friction’ between the ladder
and the' ﬂom' 0 that the ladder remains _
-+ in equﬂibnum?

8 0 29

68 A cube smkes a; statxunary ball exertmg
.an average force of SO N over a time of
10 ms. The baH has mass of 0:20 kg.

Its speed after the unpac:t Wﬂl be.

@ 3.5m/s ggy,@ A
C prasms 0§00 70
feb 1-5m/s V
(d) 0-5m/s
~ SKP-D-MCH/47A . 1a
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59 Ccnmder foilow:ng statements
regardmg sohd solutwn of metais :
o ’_l‘__he soiublhty of metalhc sohds is -
_ primarily limited by size factor,

Vs A metal - with high valence can
\ dissolve large amount of metal of
e _lower valence.

3. A metal with same lattice’ crystal -
 structure can form a series of solid
solutions.
w4 The limit of solid solubility is
indicated by a phase boundary'
. _'___called hquxdus

thch of the above statcments .are
. correct? :
_fa}T and 4
s (b2 and 4
fc) 1and 3
i {d} 1 and 2

70. A box of welght 100{) N is: placed on the
._ground The: caefﬁc:ent .of . friction :
between the box and: the ground is 0-5.

SWN “When the box'is pulled by'a 100 N
hotizontal * force, ‘the fnchonal force -
ot developed between the box and the . -
o v /ground ‘at. unpendxng motion is g
. (@) SON. . (b) 75N
MOO N (d} 50(} N

71 A state of plane stress ".cc_ans;sts of a’
uniaxial - tensile . stress of - magnitude

3 _B kP, exerted ‘on vertlcal surfaces and
of unknown sheanng stresses. If the |
largest stress is 10 kPa;. then the
magmtude of: thc unknovm shear stress

wﬂl be: SN
(@) 647 kPa T
() 54TkPa
J“}/“ 47kpa_f'_'.' .
(d) 3:47kPa ﬂ?;?
S !V /‘TWWM
ey e et
536 = fb‘-’ i

= Jgﬁ_
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ar GATC, CSE & Poll:
Wiher: Guallty Maticrs

supported in_.a. horizontal position by

.. two rods:of. steel . and aluminium, 2 m
and 1.m:long,. having. valnes ‘of cross-

2

_secuonal areas IOOmm and 200 mm-,:
_ and Youngs modulus of 200 GPa and-

100 GPa, respectlvely A load P is
apphed as shown in the ﬁgure beiow

estes

_ Steel .

Rigld b-eam:l Diro L

If the rigid beam is to remain honzontal '

" then

(a) the force F must be! apphed at the
centre of the:beam.. - .-

(b} the force on the steel rod’ shouid be

72. A rigid beam -of ‘negligible - weight ‘is

Which one of the' i‘oﬂomng i8 the correct
. bending" moment diagram far a beam :
' . ‘which is hinged at the’ ‘ends and is
) ' subjected toa clockmse couple actmg' '
o at the mxd span? '

T4

A

___;._.{a):“ SRR S I .

-, Positive BM - . ]

Yoo

¥ Co
v

- Negative BM

v

B FE T

twice the force on: the alumanmm

rod

/@)/f‘rf force on the alurmmum rod' 3

should be tmce the force on the _

steel rod
(e _
¢ “be equal

73. A sohd shaft is: subjected to bendmg

moment of 11+ 5 kN—m For thls case,

t:msbng moient’ are o
_Aay7.73 KN-m and 12 0 kN-m -
(b} 14-96 kN-m: and 12 0 kN-m
) 7-73 kN-m and 8.04 KN-m
(d) 14-96 kN-m and 8:04 kN-m °>.
Jads 1 M
SKP-D-MCH/47A T

the forces on both the rods should '

. moment: of 3- 46 kN -m and a tors:onal .

75 A steel specunen is heated to 780 ""C and
is then’ cooied ‘at the slowest possible
“rate - in. the fumace
‘jmparted - to the specnnen by this

“- process is

(a)to ughn ess
(b} héﬁnéss
M(e}” : :softﬁ.'é'.-"r_s._,'. .
©(d) tempering

CLLLPTION

The property- -
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w 76. Consider.the. foIIovnng statements

ﬂhm: [ III_r h l.'

_ of dlameter d and thlckness t,
' subjected to mtemal pressure j 2
- the prmmpal st:resses at any point

pd
egqual &—
4 4t

2,...In c&sc_a"fef thih'eyﬁndei's, the hoop
- stress is determined assuming it to

be uniform across the thxckness of

the cylinder.

‘:f;;,é'ln thick cylinders, the hc'n':'.p_ stress

' is not uniform across the thickriess
but it varies from a maximum value
at the inner circumference to a
mimimum- value at the outer
circumference, ..

Which of the above statements are
. correct?

fa} 1 and 2 only

-{b) 1 and 3 only

{9 2 and 3 only

77. Addxhon of magnesxum tc: cast iron

increases its

: M hardness

{b} corrosion resistance -

{c) creep strength - i

‘fédff ductility and strength in tension

SKP-D-MCH/47A
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78.. Consider. the following statements ; -

‘17 The quenching‘of steel résults in
o anvincréase - in' wear resistance,
stréngth and havdriess,

2 By the process of case- hardemng,

_ “hard- wearmg resastant ‘stirface is
: -produced on ‘mild steel ‘This is an
effective - method “for  low-carbon

steels because they: cannot be __:
hardened by the oprocess of ~

quenching,

© 3. When.a metal is. mmed ‘with small -

.-atoms ‘of non-metallic element in

such a manner tha_t_mvadmg atoms-

occupy interstitial positions in the
metal lattice, an interstitial -alloy
results. i

Which of the above statements are
correct?

fa)  l-and .2 only

(b) 1 and"3 only

ey 2 and:3:only: .-

- f{@ljfl 2 and 3

Recrystalhzatlon temperature xs .one at

whzch o
(a} "erystals ﬁrst start formmg from .

melten metaI when cooled

| VLb ) new SPhermal CIZYStalS first begin to |

- form from the oid deformed ones
When that stra_med metai is heated

o o the aiiotrepxc form changes

{d) _'cwstals grow blgger in size

80. Fe:C alloy eontann_ng 1ess than 0-83%

carbon is called

{a) ‘high-speed steel
B}~ hypo-eutectoid ‘steel
fc)-“hyper-eutectoid steel
-{d):; cast-iron:
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Sli’ﬁfhmh of thc following statements .are

correct? . o _

1. “Steel and’ cast 1ron are multl»phaseV
“alloys: '

.2 Ferrite is a 'siﬁglc-phaée interstitial
solid solutlon of: carbon in' iron.

3 Wrought iron is a. hzghly refined -
iron with a small amount of slag
which  gives ' resistance  to
progressxve corrosmn

4. Stelhte contams Iarge amounts of

metals like cobalt and tungsten

_resulting.in hig’h: hardness. .

Select the corréct answer usmg the code _
- given below A

{b)

BCE

(d)

1,72 3 and 4
1, 2 and 3 only
1, 3 and 4only

2 and 4 on1y.' 8

82. Which one of the followmg statements zs_ :
correct? ' '

Mlcropmcessor 8. more 'suifable
for - general purpose ‘and micro-
controller 15 ‘more - suitable - for

" 'speeial purpose a;nd : custom—buﬂt _

{b)
fc)

{dj

apphcanon

___Mmroprocessor and microcontroller :
are suitable for general purpose :

application,

Mlcroprocessor and mxcrocontroller
are suitable for spcczal purpose
application. .. : i

Microprocessor, and nucrocontroller
are suitable for specml purpose and_

‘custom-built application....

SKP-D-MCH/47A . . 17

. Ab} . Tens;le test and Bnnell hardness

~ 83. The unique property of cast iron is its

: ” (a)maﬁeabﬁlty T
i guctﬂlty . 3'::
; .(c} ’toughn"*“"s

- dampmg charactenstlcs' . _:' :

84 Whlch one: of the foﬂowmg pairs: of tests i

:_._has been devcloped to evaluate ‘the
. fracture

resistance af engmeenng
materials, subjccted to’ dynam:c loads or

. unpacts?

(a}-. 'I‘ens:on unpacts and Bendmg s
_impacts . - T

‘ _:test

" ,-{'(c) Vlckers hardness test and Tensﬂe

e test

: '/Ld)/Scié'ifos:éope test andFﬂe test ‘e

85, The: xmdpomt of a ngld hnk of a
__mechamsm moves as a.
~“alonga stra.lght hne from rest, witha
"ccmstant acceleratmn of 5 m/s
L dastance covered by ._fhe sald xmdpomt-

The

1n 5 s of motmn is . o i
L

(@) 1242 m ]Sy
112 5 SN
(c) 95 2m '

Sini [P.T.O.

translatmn e
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mss; Consider: the following ‘statements ;-
L4 y Wik SR
e ./J,/ A  kinematic - chain " is the
) combiniation .of l_c.mcmatm pairs
. joined in such a way that the

relative motion betwecn them. is
.completely constramed '

b‘ﬁm!ﬂ,
7

/’The degree -zof /! freedom of a

« kinematic . pair is given by the
~number of indeperident coordmates
required to -completely . spemfy the
relative movement,

N .::Whlch of the above statements 1s/are'
- _____correct? : .
-[a} 1 only
(b} 2 only _
Moth lLand 2 .
{dj ‘Neither 1 nor 2-

87 “The equation’* of motmn fer ‘A single
degree of freedom’ system 18

4x+9x+16x 00 . ¥
The cnhcal dampmg coefficient for tﬁw
Cwystemds e AW JIErY
@) 42 b) 4 Q1<

'_{c} 16J‘ ) V{dflﬁ

_:;':The mass oi' a smgle-degree dampec{
L v;bratzng system is. 7 5 kg and it makes
24 free oscﬂ}atxo' in 14" s when
' dlsturbed from 1t uﬂzbnum position,
The amphtude ‘of vibration reduces. to
.0 25 of its initial - value after five
_ oscillations. . Then - the loganthmxc
decrement wxlI be . .

() «gzoge4 2]

3_‘9%42 %

e gloge 4 (@) Ziog. 6.
&g ”“g;‘g

SKP-D-MCH/47A
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-89, A'20'kg mass is suspended from a spring
. which deflects - 15°m mm-under this load.

- The -value:. cf the . critical ‘damping
 coefficient to make the motion aperiodic

....‘-‘_nube D@ },.f” ’ﬂ 0”2’77'

(a) ; 1010 N/m/s

" »S Koo M‘} il
(_c}_.-.::.lOlS N/m/s ' w»

o (d) .1023 N/m/s _

S0, Conmder the fallowmg statements :

C/ ’I‘he Whu'lmg {critical) speed of 'a"
shaft is - that rotatmnal speed at -
whzch ‘the ;shaft  so runs that the
deﬁectmn of the shaft from the #axis -

of rotatmn tends to become infinite.

(gx,,»entxcal speed is’] equal “to- the
frequency. of tranavcrse vzbratmn of -
.a shaft When the: shaft ‘carries’ ai -
point lead or. a uniformly
- distributédload or & combmatmn of
bothsuch loads. '

... 3... The whirling of a. shaft results from';__'-‘__.
.. causes such as mass unbalance,
'hysteresxs dampmg in the shaft, -

... Byroscopic forces. and ﬂuld fnc:tlon. :
in; the bearmg

Which of the abcve statements are
o _'correct? '
__-{a) 1 and 2 on}y S
(b) 1 and 3 only

'(c} 2 and 3 onIy

\.,(d)/i 2anc’:3
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91. Consader the follomng statements .

1 spur gears, the' eontact occurs
abmptiy on a line paral!el to 'the
LaxigEnd the dlsengagement 150 13

abrupt:

2. In helical ge_'a'_rs-,_*_-b{sfa_h“ loading and
" unloading * ‘are ~“gradual,. and’
therefore,. these : happén - more . :

smoothly and less: nmsl}y

3, :When two ' gears “mesh, . any.'_
arbitrary shape of the: ‘tooth can be. °

chosen for the proﬁ}e of the teeth of
-any one of the two gears, and’ the

profile for - the 'other: shall be
: obtamed by applymg the law of

"Whlch of the above st&tements ‘are

- correct? -
") 1 and 2 only |
.(b} 1and30niy' '

2 and 3. only

‘_‘g}/l 23:163

‘92, The interference’ between a glven pinion
_ tooth and a gear tooth can be avmded by ]
' usmg ' '

1 smaller pressure angle -

.,2/’ larger pressure angle - o

.3, "léss number of teeth on the gear for
& pinion‘with' predefmed number of

teeth

4. _more numher of feeth on the gear.
_ fm_' _a.  pinion . with predeﬁned

number of teeth .

93. A ‘gear train 'is as: shown in the ﬁg‘g}re"__ N

S beiuw, in whmh gears A a.nd Bhave 201.'_' .

H50dnd 40 teeth, respectlvely farm Cis.
fixed and gear A Totates at 100 1. p m., "
. _the: ‘speed of gear Bwﬂl be :

{b) 75 r.p m

(a) 90 rpm
e Cd) 20 rpm

94. A ‘single- cyimder recxprocatmg engme. Lol

‘works with & stroke. o£ 320 mm, mass of -

“ recxprncahng parts as' 45 kg' and mass -
of revolvmg ‘parts as. 35 kg at ‘crank

.. radius, H60%: of the' recxprocatmg parts:

and ‘all’ the revolvmg ‘parts-are to be
balanced; . then - the ‘ba]ancmg mass

g reqmred ata 300 mm radrus is near}y
- g 33:1 kg
“fc) - 39:5 kg

95 Consxder the" followmg statements

{b) 36-3%kg’
- d) 42 7 kg

_),./Gyroscopxc effects generate forces : ey

and couples ‘which ' ac ‘on’ the

vehicles, and. these effects must be

'_-taken :nto 'a 'ount whﬂe des:gnmg o

._2'.-.-'3Rolhng motmn of a. shxp usually'

occurs becausc of the_ dszerence i

- buoyancy on the tw s:des ‘of the_ Lo

o ._Shlp due to a wave

Which ‘of the above are ::orrect? thch of the..s.a ve s%ﬁemcnts xs./are.. o

_ " corfect?
@ dand 4 T T __ofﬂ?”“’“’&’
() 1and3 ' B 2omy

{d} 2 and 3 (d) Nelther 1 ror 2
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w 96 When two shafts, one of whmh is hollow,

ﬂhm: [ III_r h l.'

.. _are of the same, length and . fransmit
- equal torguea vmh equal . maximum
. stress, then they should have .equal

fa) polar moments of inertia -

99. An . offset. ;provided . in . radial. .cam-
_ translatmg—follower mechamsm ‘serves
e

: .5':-.:'_'dccrease the pressure angle durmg
ascent of the foliower

: A o
(b} ' polar moduli - BT 4 .- . (b increase the pressure ‘angle’ dunng
(¢} diameters :E . T i@ __ -(_)__.__-_asce;t of. ﬂ:; fmi;“’:i fon due
: _ ' = Lo {c}~avoid ‘possible obstruction due to
C}H’Ld}/’énglcs Of“tWISt 7 o ) i gome. machme parts
97. A solid rod of cm:ular Cross- sectlon made (d) .::-_decrease the: pressure angle during -
of brittle material, when subjected to -_descent of the fOHOWfH‘
tcrsmn fails"along a plane at 45° to- the - :
: -100 In combmed parallcl and transversc fillet

axis of ithe rod. Conszder j:he_foﬂomng
L statements as pértaining thereto :

L Distortion energy is maximum. on
. . this. 45° plane. .

Shcar stress:is max:mum on - this
-45° plane. . :

3 “Normal stress 1s maxlmum on this

450 plane e ‘
Whach of the: above 1s/are cnrrect?
{a) 1 onIy -
ay zen@

Q{Q}f 3 on]y
' {d} 1, 2 and 3 '

Hr

—

1. tearing of the"piate"at'an edge .~

S /2» :teanng of the' plate across‘a row of

: 'nvets SRR . : :W-,,,‘,, o E
féiﬁ';ﬁif'sheanng of rlvets R |

R —

Which. of the ::abgve__:_ are, _cq_xfr_ect? o

A

{a). 1 and 2 only"
z ooty
_fe}2 and 3 only - o

(d) 1,2and3. .

I and 3 only -

- SKP-D-MCH/47A

-welded! Jamt i
(a} “the parallei portmn Wil fail due to.
tcms:on, ‘whereas the. transverse -
portlon wxli fail due to shear 2
(IJ} the: transverse portwn wﬂl fazl due .
Jg/to tension, whereas the paralle}.fzf:'
- partzon wﬂl fall due to shear :
{c) both parailel and transverse"‘.-’
pcrtmns. will’ i’a:l due to tensmn o

{d) both | parailel and transverse
. pomons w111 feul due to. shear

101 In'a joumal bearmg,:the dl&meter of
the _;ournal is 0:15; .m; 1ts spced i’

anV is 40 kN. Conmdermg H=0: 0072 the'f_;'

ppTl - heat gcnerated will be nearly T
S 1RW .f/“’)’“ 2KW

_kﬂ SIGV kﬁ 4}av

102. thch one of the followmg governors is .
havmg a larger dzspiacement of: s!eeve':_".
for a ngen fractwnal change of speed?'

{a) Sta‘nle governor
'/jfb} Sensitive governoi’ f"”
{c} Isochronous ._ga_ve_x_'_x;or. ;.
(d) Hunting governor. .. . -,
20!} o, oo Mgﬁu/ﬁwﬁ;ﬁ
ef Qﬂqﬂﬁ%ﬁ s (QL_ﬂn g
R ’M%&f;gj g0

7 enpr (B

'! ) =y

900 r£.p.m. ‘and the load on the bearmg?:; L
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103 .Consider the following. statements
"1'. HSS ' tools

wear very rapxdly,- |

_ g:?,lw
:' Q‘ﬁwggé— K

whereas in cémented carb1de tools,

even though ha::’dness is retamed RS
crater wear can oceur due te

" solid-state. dlffusmn

2. Cuiting tools made. of Super—HSS -

also known as cobalt-based HSS,

are made. by. addmg 2% to 15% of

cobalt 'which mcreases ‘the cuttmg
“cuts by
: increasing the" hot hardness and'

efficiency at heav:er

wear resistance.’

'3, Tool failure due to excessxve streds

can ‘be minimized by prcmdmg;'.
small or: negatwe :raKeiangles on.

' _bnttle toel matenais,
" tool tip by prev:chng
.side-cutting edge “angles,

‘ldarge

D cuttlng edge.:

/" Which. of the above statements are
' corréct? ' g _
fa) 1and 2only
omt éndf..{i-- only.
@ oomasey

protecﬁng '

The ‘resilience of steel can’ be found by

. ’honing a narrow chamfer along the SR

_' integrating”“ s’tressiétféig:-eﬁfve:yp to the

“fa} uitxmate fracture pomt S

(b) upper yleld pomt
(c) lower yield point . .

d] elastic point

" heat; generated is 1000 J.

b VO -
. 8F
ﬁ yg fa.( ‘{{mﬁ(’ = @*Lf L{ ’JW!BI -]
X ///mﬂ . =
(= A AT fondd .
_ Y St
{105, thle turmng a.60. mm ‘diameter bar, it
“was observed that the tangentzal cutting
__ force. was BOOOj ‘and the feed force was -
:ﬁ_-'--:jﬁj_--1200 N. If ‘the tool rake angle is 329,
. then the ‘coefficient of friction is nearly L
{may " take sm32° G 53, 00532" =0 -85 o
~and tan32°=0. 62} o
fa) 1.37 . (b) 1 46 %A@’”“ 37
(0 157 (d) 168 e
e} 1. . S
e e e | _0*9' _Sﬁ}u_g—
106. For spot Weldmg of T mm thu:k sheet: 9?‘5;'

-_w:th - current ﬂow txme_ of We _

resistance i 200 uQ
- required is:
_[B}S000A
 fc) 6000A .
- (@ 7000 A gy

For a stram gauge (gauge facter

107. ’I‘he maxlmum pess:ble drai't in’ roilmg,_: :_ :
: whxc:h is the’ dxﬁ'erence between initial”

and fmal thlcknesses of the sheet,metal
depends ont . ' '

fa) rolhng force

Moﬂ radlus _
(c) roll wxdth [ |
(d) yleid shear stress ef the materzal R

-2 1

and res:stance = 50 o), subjected to an |
-:maxzmum strain 7 of 0:001, the
i maximum- change in’ resxstance 1s
- @ o-083Q
() 0-10589
CE 1350 AN
@ ooasee
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e BRI 09, Considéer the following statements :

Dispatching - authorizes the start of
- production operation.by. .

1. releasing of matena] and
" components from stores to the first
process.

2, releasmg of material from procu,ss
7. to process - -

' _'.__’3.f:';.;_'1ssmng of dramng anci mstructxon
____shects s

Which ' of the above statements are
correct?

(@) 1 and 2 only .

fb) landBonly

110. Which one of : the foﬁowmg forecastmg

modeis best predicts the tummg point?

{a) Slmpie exponential smoqthmg :

- ‘model:
.-.{b). ‘Brown’s quadratlc srnoo’thing

fcj Double :e:*ifpo'_x"'l_eiﬁ:_i;\aﬂ':'= QQ@qotlﬁng
model TR L

{d} Moving average nmdc} (usmg S data
points) .

_ SKP-D-MCH/47A

111. The'miaterial rémoval rate will be higher ~
... i1 ultrasonic ‘machining . process for -
. materials mth

(@ higher ductitity

(b} higher fracture’ strain’

) g oughneas

oo dThwer toughness

112 In queumg theory Wlth rnuIUpIe s&rvers,

the nature -of the- “waiting ~situation

. _C&D be . Studlﬁd . an& : ;’_’-na}yzed
' "_'____maﬂzematmally, 1f ' : Lo :

:'?'.'-{a) ‘the: complete, detaﬂs ‘of the 1tems in

the waxtmg hnes ‘are known

fb)the arnvai and waltmg txmes are
. “known and.can be-grouped to form

.'an appropnate waiting line model

{c).._all the variables and Ctmstants are

" known and they- may, form a hnear-

equation

-{d) the laws gﬁv&erﬂing aﬁiv’aﬂs service':'
times and the order in which. the L
: amvmg units‘are taken into semce__i w

are all. known o

113. In'any crash program for a project |

-.{a) . ‘both, direct and . mdn-ect costs

T -__.mcrease

{b) mdm:ct costs mcrease and direct

‘costs decrease

M;rect costs increase and mdxrect

costs: decrease

{d) costs-are of 1o criterion

&
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114 Tool s:gnature is

fa) a numerical method of identifi- .

.. cation of the tool. -

* {b) the plan of the tool

_/,(e)/ the complete specﬁcatxon of ‘the

tool

{d) associated - with. the- " tool

manufacturer.
,_ 115. _Wxth reference to a mxcroprocessor, RESC
 stands for '
. (@) Redefined ----msmcﬁbﬁ** Set
Computer. : :

{b) Reduced Instmctmn Set Computer

{c} Restructured
Computer

Instruction: Set

"(d) Regional Instruction s'et___(:;smpﬁtéf_ |

116 An OR }ogxe control in pneumatzc
systems is poss:ble Wlth the help of

--{a} sequence_-._valve. L
" b) shuttle valve _
5 _ . {c) _do.e} pressure. valve

{d) delay valve

117. Which one of the following is not an

Addressing Mode in 80857 "
(a) Immediate. . )

{b}) Indirect

{c) Register

{c} Segment

SKP-D-MCH/47A

118 “Corisider the foﬂotifihg statements.':_
regardmg Programmmg Logic :
~ Controller (PLC) 2 '

1. It was developed to replace the
' mxcroprocessor - '

o QWmng behmeen dewces and relay :
ontacts are done 1n 11:5 program '

3. Itsl /O mterface sectxon conneets it
to- extemal ﬁeld dewces Sl

a4, It requzres extenswe wmng m the
apphcatwn '

'-1._Whlch of - the above statements are'
'*"ﬁ_correct? R
__:;(a) 1 and 3 |
-:-"_I(b) loand 4.0 0
o) 0iand 3
{d} -2 and 4

119. If Bis the magnetxc ﬂux densaty at nght G
angles to-a- pIate, TIis the current flow

through ‘the'. plate, is o the plate' _
thickness and KH is Haﬂ coefﬁcxent the:

. resultant transverse potermal dlfference R

Vv for Hall. sensor is. ngen by

:.‘:"{a) KH ?%_ Ce

@ Ky _,; |

120. The: spemﬁo speed of a hydrauhc turbme
depends on' - :

(a) Speed and power developed

(b) speed and water head L

{c} = dlschaxge and power developed
Q_“,[d,‘f’sp’eed head and power. developed
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121, 'i‘he__deg;gcs__' of fx‘mad_qr__n of

a SCARA robot

are . . o
fa} six “{b) five -
e} four’ (d).-_.threé

122 Which one- of the follomng de'ﬂcas
'produces mcrementai mctlon ‘through

7 equal pulses? |
“fa) AC sgrvométdz‘:
. () DC servomotor

" () Stepper motor

{d} Series motor

1123. A force of 400 N is required. to open a
process control valve. What is the area
of diaphragm needed for a dzaphragm
actuator to open the valve Wlth a control
gauge pressure of 70: kPa?

fa) 0.0095m2

(5] 0-0086 m?
. ) 0.0057m2 .
o @ 0.0048m% .

127.

124. A foree of 10 kN 13 requtred to move. a
workpiece. What is. ‘the' needed ‘working

pressure;
100 mm?

(@) 1.55MPa . .
- {b) 1:46'MPa
- fe)1-27 MPa -

{d 1-12 MPa

f gt
- |

125, Ifa workpxece is movecl hy

hydrauhc hqmd ﬂow rate 1s nearly
{a) 3. 00x10“5 m3/s

Q/l"—L’i‘/'/-'SKQBX10- ma'/s s

(¢ 4.-74%1075
(@ 5.00x10°5

3/5

m¥/s

‘SKP-D-MCH/47A

Q”‘

i the plston &mmeter is

126. Which of the fnilewmg are :the basic

huzidmg hlock . elcments for a
; méchamgal syst_en_z where: forces and
straight line displacements are involved
without any ratatmn?

,,1 o
2 Dashpot

\,(S//Mass
4.

Sprmg

Moment of mertla :
Select the correct answer usmg the code :
“giveri  below. - : : :
(a) 1, 2__a:_1_;i-4
(b) 1, 3'and 4
) 2,3 and 4
Ay 1, 2.and 3.

Consxder Jthe o foilomng -statements
regardmg eiectromechamcal -devices

- 1. A potenhometer has ah input of .

" rotation - and” ‘an- output of a
pctentlal difference.

2. “An electric ‘motor has an input of a

RN

) potcntlal drﬁ‘erence and ‘an’output
cof rotatmn of a: shaft

A gencrator has an: mput'df rdtatibn L
of a “shaft and ‘an._output of a
potential difference.

..-Whi{__:__h of - the above .statements are
"coz‘réct?._- '
“f@) 1land?2 only -
(b) 1and 3 only .
fc) 2 and 3 only
(@) 1,2 and 3

50 mmin 10 s ;“%{_,g: :

100wmm, the ?’ f
P
ﬁff e ;{W pl!ﬂj

s

‘?ﬁ:\f/ 24

ac;i K

4 % ;\b
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whers ey wre= 128, The indirect operation of solencid valve in foilowmg statementsl- _:

:pneumatic circuit is designed to reduce

1. valve sme towards lowenng the cost™

2. coil size and eiectncal power

consumption: .

3. response time

Which of the above is/ are relevant to
the context? :

term : ‘Robot: -

1. ltds a stahstmal term assocmted -

3 -'w1th accuracy in’ ‘the: actlon S

: ' wre of the ablhty of the "

- robot to posxtmn the tool Hip in the
same’ place repcatedly

-3, It does not describe. the error w1th:-

___respect to absolute coordmates

‘ Whlch of” the above statements are . -

faj 1 only ; correct? '_ N
(b} - 2 only : . (a} 1 and 2 only____
(c) 3 only (b} -1 and 3 only.

(@) 1,2 and3 \

129. Consider the following 'State'rh'(zﬁfs D

e} 2 and 3 only -

{d] 1, zands?'

followmg “'gtatements

: 131. Consider _
1. Robots take - permissible: actions : regardmg homngeneous cc'}p_rdiﬂa_te
only. - : 3 transformatwn matnx ' ’
5. All actions that are oiali'gafory Sor 1. A homogeneous transformatlon :

robots . are:. actually performed by

them. subjectto -ties and -conflicts
among _ava_ﬂ_e_able actions.

3. All permissible actiohs can “be -

robot be

proved by the

o "_m ordmary Enghsh

Whach of the above statements are L

. correct?

faj 1 and 3 only
(b} 1 and 2 only -
9 2and3only

(d) 1,2and3

SKP-D-MCH/47A

3

~ matrix can be. consxdered to conssst
_ of four sub—matnces B

2 The upper_ l_eft 3><3 sub-matnx

. _r&presents th" ﬁposmon vector

.3, . 'The - ;upper . right 3x1 sub- matrxx'-

represents : the mtatlon matm:

@ 2aas

pmo. -
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: Directions

Each of the fiext nineteen: (19) 1tems consists
of two statements, one Iabeled as Statement I
and the other as Statement H. Examine these
two statements carefuﬂy and select the correct
answers to these 1tems usmg the code given

_ bélow.

Co'de :

" {a) Both Statément T and’ Statement II-

_are  individually  true,. and
‘Statement 11 s .the  correct
explanation of Statement [

{b) Both Statement I and Statement 11
are  individually- . true; but
- Statement II . is . not .the .correct
expianatton of Statement I

{c) -Statement _I is _true, but
o Statement.H is: false . :

{dj Statement R : fa}se, but
Statement 11 is' true - '

132 Statement I

A differentxal _ mverted . U-tizbe
iy /manometer determmes the d:ﬁ'erence
“in pressures between two pomts ina
ﬂow section; to wh1ch 1t is connected

Statement II R I

“The’ sensxtwity of - an mchned gauge
depends on the angie of inclination.

133 Statement I

In four-bar cham, Whenever .all_four
links are. used,’ with each ef them

. forming:a’ turning . pair, there w111 be
- continuous . relative ‘motion ' between
‘the two links of different lengths.

SKP-D-MCH/47A

134. Statement I :

135. Statement I :

Statement II :

Fora: four—baz’ mechamsm the sum ci‘

. the shortest and longest link: lengths is -
~ not greater than the sum of remaining

two -links. ead

When flow is unsteady, both nenna‘i
~and ¢ tangenha} “components  of
acceleration will ‘becir '

Statement 1

During unsteady flow;: in: addmcn to X
the change of. veiomty aiong the path; -
the velocity will also change with time..

There . exists a_ pemtlve pressure i
d)ﬁ'erence between the inlet and thrcaat';

-of ‘aventuri: meter ..

_ Stat_em_eri_t’: Ir:

" The coefficient of discharge of a venturi
“meter aecounts for the rion- untformzty

of flow at’ both inlét and throat;

136. Statement I

The phase f sk g
charactenzed by 1te ‘stmct moiecular i

throughout and is separated from the
others by easily- 1dent1ﬁable boundary-'

“surfaces,

Statement 11 :

Phase change is. not eharactemed on
molécular. structure and/or: behawour' o
of the different phases -



e
Jaa;
q‘;;

i 137. Statement I :

ﬂhm: [ III_r h l.'

Non-viscous flow between two plates '

‘held parallel w1th a Very small spacmg-j__ K

between “them'
tatlonal ﬂow

Statement H

15 an examp}e of

Forced vortex it'nplies irrotational flow. *

138. Statement I :

The air-fuel ratio empioyed in‘a gas"'

_ turbme 1s around 60 1

Statement H

& A lean m:xture of 60

turbine is mainly used for complete
combustion. :

139.. Statement 1:

1 in a gas':".

’I‘he condenser ina- steam power piant .

is always filled with a rmxture of water, e

steam and air.

©

enters

Statement 1 :

Slightly wet = steam the

condenser wherein : the pressure 8

~ below the atmospheric condmons,

causing some leakage of air through'; '

' aJr d1ssolved m the boﬂer'feedwater

140. Statement I:

In a pipeline, the nature of the fluid-

flow depends entlrely on “the’ veiocxty

. @ p‘)
Statement II 'CL'-“ S e |

Reynolds number of the ﬁow depends
on the: velocnty, the dxameter of the

- pipe. and the klnemanc wscosxty of the
fluid.. ' i e

SKP-D-MCH/47A

R j.Staténient-II'“:“

s Statement 11

141. Statementl T PRI T
The mr-standard effic1ency of Brayton _‘

" For the, same eompressaon ratio, - the
. a;r-standard efﬁmency of. Brayton cycle
1s equal to" that of Otto cyele

‘ 142. Statement 13

"ergy of e.n 1solated system is

 The entropy of an 1so}ated system can

" increase but cannot_decreese "

.143 Statement I

Rankme efﬁc:ency of a st:eam power' :
plant mcreases in w;nter compared to
summer S - : :

Statement II -

’I‘he mcrease in Rankme efﬁczency is -

due to lower condenser temperature

'144 Statement 1

" Direct condensers ‘are’ more efﬁc:ent .
than surface condensers. e

Statement I

In condenser, _the momentum pressure
.. drop: opposes the fncttonal pressure.

drop : :

i [PT.O. .
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145, Statement I:

Reheatmg between the h;gh—pressure -

and’ Iow»-pressure t“urbmes increases
the turbine work output.

L“'”"’

' The "constant pressure lmes on T«s
dlagram dwerge away from the ‘origin.
i T

Statement 11 :

146, Statement I:

If a boat, built WIth sheet metal on
wooden frame, has’ an. averagg density

‘which is greater than that of water,

-then the boat can ﬁoat in water with its
hollow face upward but'will sink once
it overturns. _

Statement II :

Buoyant force always - acts 1n the
upward du'ectxon S

147. Statement I :

In air-blast injection, a - separate
compressor-is used to-create ‘an air

~ blast at a pressure of 6 MPa.

* Statement T

The solid injection system is heavier as
it needs i mcreasmg the' filel | pressure to
30. MPa. -

148, Statement I ;

In air-condlnonmg, the atmosphenc

airt (mixture Cof diy dir and water
“vapour) can be cons;dered as mlxture
of two ideal gases.

SKP-D-MCH/47A

28

Statement n:

e In the temperature range used in air-
G condztmnmg, the part:al pressure of
~ the water. vapour is very low and it
" follows thc ideal gas relation with
‘negligible” error. . :

149. Statement :

A dynamically ‘balanced system of
- multzple mtors on a: shaft_can.rotate
.. - smoothly at the éritical speeds of the
£ =-_system ' : /

Statement II :

* Dynamic balancing climinates all the
unbalanced forces and coupEes from
“the system : e

159 Statement I

i Refemng vapour _ compressxon .
» refngeratlon systern, the coeff‘ cient of
... performance (COP) of a domestic
- refrigerator -is less ‘than  that of a s
comfort alr-condztlonmg plant '

 Statementq:

. In..domestic refrigerator, .the work.
- required for pumping - the same
“amount ‘of heat is more than that in :
“an a:r-condltmmng ‘plant bécause of B
“ “greater difference between condenser
and evaporator temperatures!





