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Read t he fol l ow ing i nst r uct i ons car efu l l y.

1. Th i s quest i ons paper  con t ai ns 90 object i ve quest i ons. Q. 1-30 car r y  one mar k  each  and
Q. 31-90 car ry two marks each.

2. Answer  al l  the quest ions.

3. Quest ions must be answered on special machine gradable Object ive Response Sheet (ORS) by darkening
the appropriate bubble (marked A, B, C, D) using HB pencil  against the quest ion number. Each quest ion has
only one cor rect  answer. In case you wish to change an answer, erase the old answer  completely using a
good soft  eraser.

4. There wil l  be NEGATI VE  marking. For  each wrong answer  0.25 mark for  Q. 1-30 and 0.5 mark from Q. 31-
90 wil l  be deducted. More than one answer  marked against  a quest ion wil l  be deemed as an incor rect
response and wil l  be negat i vel y  marked.

5. Write your  registrat ion number, your  name and name of the Centre at  the specified locat ions on the r ight
half of the ORS.

6. Using HB pencil , darken the appropr iate bubble under  each digit  of your  registrat ion number.

7. Using HB pencil , darken the appropr iate bubble under  the let ters cor responding to your  paper  code.

8. No char ts, graph sheets or  tables are provided in the examinat ion hall .

9 Use the blank pages given at  the end of the quest ion paper  for  rough work.

10. Choose the closest  numer ical answer  among the  choice given.

11. This quest ion paper  contains 24 pages. Please repor t , i f there is any discrepancy.
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Q. 1-30 Car r y  On e M ar k  Each

1. I f x = a ( + sin ) and y = a(1 –  cos ), then 
dy
dx

wil l  be equal  to

(a) sin 

2

F
HG

I
KJ (b) cos 


2

F
HG

I
KJ

(c) tan 

2

F
HG

I
KJ (d) cot  


2

F
HG

I
KJ

2. The angl e bet ween  t wo un i t -magn i t ude
copl anar  vect or s P(0.866, 0.500, 0) and
Q(0.259, 0.966, 0) wi l l  be

(a) 0° (b) 30°

(d) 45° (d) 60°

3. The sum of  t he ei gen values of  t he gi ven

mat r ix 
1 1 3
1 5 1
3 1 1

L
N
MM

O
Q
PP

(a) 5 (b) 7

(c) 9 (d) 18

4. The f i gur e shows a pin-joi n t ed plane t r uss
loaded at  the point  M  by hanging a mass of
100 k g. The member  L N  of  t he t r uss i s
subjected to a load of

(a) 0 newton

(b) 490 newtons in compr ession

(c) 981 newtons in compr ession

(d) 981 newtons in tension

5. I n  t er ms of  Poi sson’s r at i o () t he r at i o of
Young’s Modulus (E) to Shear  M odulus (G) of
elast ic mater ials is

(a) 2(1 + ) (b) 2(1 –  )

(c) 
1
2

1( )  (d)
1
2

1( ) 

6. Two mat ing spur  gear s have 40 and 120 teeth
r espect ively. The pinion r otates at  1200 r pm
and t r ansmi ts a torque of 20 Nm. The tor que
t ransmit ted by the gear  is

(a) 6.6 Nm (b) 20 Nm

(c) 40 Nm (d) 60 Nm

7. The f i gu r e shows t he st at e of  st r ess at  a
cer t ai n  poi n t  i n  a st r essed body. The
magni tudes of normal  st resses in the x and y
dir ect ion ar e 100 MPa and 20 M Pa r espect ively.
The r adius of Mohr ’s st r ess cir cle r epr esent ing
this state of st r ess is

y

xx

y

(a) 120 (b) 80

(c) 60 (d) 40

8. For  a mechanism shown below, the mechanical
advantage for  the given configur at ion is

(a) 0 (b) 0.5

(c) 1.0 (d) 

9. A vibr at ing machine is isolated from the floor
usi ng spr i ngs. I f  t he r at i o of  exci t at i on
f r equency  of  v i br at i on  of  mach i ne t o t he
natur al  fr equency of  t he isolat ion system is
equal  to 0.5, then t r ansmissibi l i t y of r at io of
isolat ion is

(a)
1
2

(b)
3
4

(c)
4
3

(d) 2

10. A tor que of 10 Nm is t r ansmi t ted thr ough a
stepped shaft  as shown in figure. The torsional
st i ffnesses of  individual sect ions of lengths MN,
NO and OP  are  20  Nm/rad, 30 Nm/r ad and 60
Nm/r ad r espect ivel y. The angular  defl ect i on
between the ends M and P of the shaft  is
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J=10N m M
N

O P

T

(a) 0.5 rad (b) 1.0 rad

(c) 5.0 rad (d) 10.0 rad

11. I n t er ms of theor et i cal  st r ess concent r at ion
fact or  (K t) and fat i gue st r ess concent r at i on
fact or  (K f), t hen  not ch  sensi t i v i t y  ‘q’ i s
expr essed as

(a)
( )

( )

K

K
f

t





1

1 (b)
( )

( )

K

K
f

t





1

1

(c)
( )
( )
K
K

t

f




1
1 (d)

( )

( )

K

K
f

t





1

1

12. The S-N  cur ve for  steel  becomes asymptot ic
near ly at

(a) 103 cycles (b) 104 cycles

(c) 106 cycles (d) 109 cycles

13. I n the window ai r  condi t ioner, the expansion
device used is

(a) capil lary tube

(b) thermostat ic expansion valve

(c) automat ic expansion valve

(d) float  valve

14. Dur ing chemical  dehumidi ficat ion pr ocess of
air

(a) dry bulb temperatur e and specific humidit y
decrease

(b) dry bulb temperature incr eases and speci fic
humidi ty decreases

(c) dr y bulb temperatur e decreases and specific
humidi ty increases

(d) dry bulb temperatur e and specific humidit y
increase

15. At  the t ime of star t ing, idl ing and low speed
operat ion, the car bur retor  suppl ies a mixtur e
which can be ter med as

(a) lean

(b) sl ight ly leaner  than stoichiomet r ic

(c) stoichiomet r ic

(d) r ich

16. One dimensional  unsteady state heat  t r ansfer
equat ion for  a spher e with heat  gener at ion at
the r ate of ‘q’ can be wr i t ten as

(a)  
1
r r



r
T
r

q
k




F
HG

I
KJ 


 = 

1


 


T
t

(b)
1
2

2

r r
r

T
r

q
k







F
HG

I
KJ 


 = 

1




T
t

(c)





2

2
T

r

q
k


 = 

1


 


T
t

(d)



 




2

2
1

r
rT

q
k

T
t

( )




17. An incompr essible fl uid (k inemat ic viscosi t y,
7.4 × 10– 7 m2/s, speci fic gr avi t y, 0.88) is held
between two par al lel  plates. I f t he top plate is
moved wi t h  a veloci t y of  0.5 m/s whi l e t he
bot t om one i s hel d st at i onar y, t hen  f l u i d
at tains a l inear  velocit y pr ofi le in the gap of
0.5 mm between these plates ; t he shear  st r ess
in Pascals on the sur face of top plate is

(a) 0.651 × 10– 3 (b) 0.651

(c) 6.51 (d) 0.651 × 103

18. Envi ronment fr iendly refr igerant  R134a is used
in the new generat ion domest ic refr iger ators.
I ts chemical  formula is

(a) CH Cl  F2 (b) C2 Cl 3 F3

(c) C2 Cl 2 F4 (d) C2 H 2 F4

19. A fluid flow is repr esented by the veloci ty field

V


= ax i


+ ay j , wher e a is a constant . The
equat ion of st ream l ine passing through a point
(1, 2) is

(a) x –  2y = 0 (b) 2x + y = 0

(c) 2x –  y = 0 (d) x + 2y = 0

20. A gas contained in a cyl inder  is compr essed,
t he wor k  r equ i r ed for  compr essi on  bei ng
5000 kJ. Dur ing the pr ocess, heat  inter act ion
of  2000 k J causes t he su r r oundi ngs t o t he
heated. The change in internal ener gy of the
gas dur ing the pr ocess is

(a) –  7000 kJ (b) –  3000 kJ

(c) + 3000 kJ (d) + 7000 kJ
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21. The compr ession r at i o of  a gas power  pl ant
cycle cor r esponding to maximum wor k output
for  the given temper at ur e l imi t s of Tmi n and
Tmax wi l l  be

(a)
T
T

max

min

2( –1)F
HG

I
KJ




(b)
T
T

min

max

2( –1)F
HG

I
KJ




(c)
T
T

max

min

F
HG

I
KJ


–1

(d)
T
T

min

max

F
HG

I
KJ


–1

22. I n an inter changeable assembly, shafts of size

25.000 0.0100
0.040




mm mat e w i t h  hol es of  si ze

25.000 0.000
0.020




 mm. The max i mum possi bl e
clear ance in the assembly wi l l  be

(a) 10 micr ons (b) 20 micr ons

(c) 30 micr ons (d) 60 micr ons

23. Dur ing the execut ion of a CNC par t  pr ogram
block

NO20    GO2    X45.0   Y25.0   R5.0

the t ype of tool  mot ion wi l l  be

(a) cir cular  I nterpolat ion —  clockwise

(b) cir cular  I nterpolat ion —  counterclockwise

(c) l inear  I nter polat ion

(d) r apid feed

24. The mechanism of mater ial r emoval  in EDM
process is

(a) Melt ing and Evaporat ion

(b) M el t ing and Cor r osion

(c) Erosion and Cavi tat ion

(d) Cavi tat ion and Evaporat ion

25. Two 1 mm t hi ck  st eel  sheets ar e to be spot
welded at  a cu r r en t  of  5000 A. Assumi ng
effect ive resistance to be 200 micr o-ohms and
cur rent  flow t ime of 0.2 second, heat  generated
dur ing the pr ocess wil  be

(a) 0.2 joule (b) 1 joule

(c) 5 joule (d) 1000 joule

26. I n PERT analysis a cr i t ical  act ivi t y has

(a) maximum Float (b) zer o Float

(c) maximum Cost (d) minimum Cost

27. For  a product , the forecast  and the actual sales
for  December  2002 were 25 and 20 respect ively.
I f  t he exponent ial  smoothing const ant  () is
taken as 0.2, then for ecast  sales for  Januar y
2003 would be

(a) 21 (b) 23

(c) 24 (d) 27

28. Ther e ar e t wo pr oduct s P and Q wi t h  t he
fol lowing character ist ics

Product Demand 

(Units) 

Order  cost 

(Rs/order ) 

Holding Cost 

(Rs./ unit /year ) 

P 100 50 4 

Q 400 50 1 

The economic or der  quant i ty (EOQ) of products
P and Q wi l l  be in the rat io

(a) 1 : 1 (b) 1 : 2

(c) 1 : 4 (d) 1 : 8

29. M isrun is a cast ing defect  which occur s due to

(a) ver y high pour ing temperatur e of the metal

(b) insufficient  fluidit y of the molten metal

(c) absor pt ion of gases by the l iquid metal

(d) improper  al ignment  of the mould flasks

30. The percentage of car bon in gray cast  ir on is in
the range of

(a) 0.25 to 0.75 percent

(b) 1.25 to 1.75 percent

(c) 3 to 4 percent

(d) 8 to 10 percent

Q. 31-90 Car r y  Tw o M ar k s Each

31. The fol lowing data about  the flow of l iquid was
obser ved i n  a cont i nuous chemical  pr ocess
plant

Flow rate 7.5 7.7 7.9 8.1 8.3 8.5 

(l i t res/sec) to to to to to to 

 7.7 7.9 8.1 8.3 8.5 8.7 

Frequency 1 5 35 17 12 10 

M ean flow r ate of the l iquid is

(a) 8.00 l i t res/sec (b) 8.06 l i t res/sec

(c) 8.16 l i t res/sec (d) 8.26 l i t res/sec
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32. From a pack of regular  playing car ds, two cards
are dr awn at  random. What is the probabil i t y
that  both car ds wi l l  be K ings, i f t he fi rst  car d
is NOT r eplaced ?

(a)
1
26

(b)
1
52

(c)
1

169
(d)

1
221

33. A delayed unit  step function is defined as u(t –  a)

= m
1 for

0 for

t a

t a





. I ts Laplace t ransform is

(a) a.e– as (b)
e

s

as

(c)
e
s

as
(d)

e
a

as

34. The values of  a funct i on f (x) ar e t abulat ed
below

x 0 1 2 3 

f(x) 1 2 1 10 
Using Newton’s for war d di ffer ence for mula,
the cubic polynomial  that  can be fi t ted to the
above data, is

(a) 2x3 + 7x2 –  6x + 2 (b) 2x3 –  7x2 + 6x –  2

(c) x3 –  7x2 –  6x2 + 1 (d) 2x3 –  7x2 + 6x + 1

35. The volume of an object  expr essed in spher ical
co-or dinates is given by

V = r dr d d2
0

1

0

/3

0

2
sin   

 zzz
The value of the integr al  is

(a)

3

(b)

6

(c)
2
3


(d)

4

36. For  which value of  x wi l l  t he mat r ix given
below become singular  ?

8 0
4 0 2

12 6 0

xL
N
MM

O
Q
PP

(a) 4 (b) 6

(c) 8 (d) 12

37. I n  the fi gur e shown, the r elat ive veloci t y of
l ink 1 with r espect  to l ink 2 is 12 m/sec. L ink
2 r otates at  a constant  speed of 120 rpm. The
magn i t ude of  Cor i ol i s componen t  of
acceler at ion of l ink  1 is

2

2

1

(a) 302 m/s2 (b) 604 m/s2

(c) 906 m/s2 (d) 1208 m/s2

38. The figure below shows a planar  mechanism
with single degr ee of fr eedom. The instant
center  24 for  the given configur at ion is
located at  a posit ion

(a) L (b) M

(c) N (d) 

39. A uni for m st i f f  r od of  l engt h 300 mm and
having a weight  of 300 N is pivoted at  one end
and connected to a spr ing at  the other  end. For
keeping the r od ver t ical in a stable posi t ion the
minimum value of spr ing constant  K  needed is

(a) 300 N/m (b) 400 N/m

(c) 500 N/m (d) 1000 N/m
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40. A mass M , of 20 kg is at tached to the fr ee end
of a steel  cant i lever  beam of length 1000 mm
having a cross-sect ion of 25 × 25 mm. Assume
the mass of the cant i lever  to be negl ible and
Esteel = 200 GPa. I f t he later al vibrat ion of this
syst em i s cr i t i cal ly damped using a viscous
damper, then damping constant  of the damper
is

M

(a) 1250 Ns/m

(b) 625 Ns/m

(c) 312.50 Ns/m

(d) 156.25 Ns/m

41. I n a bol ted joint  two member s ar e connected
with an axial  t ightening for ce of 2200 N. I f the
bol t  used has met r ic thr eads of 4 mm pi t ch,
t hen  t or que r equ i r ed for  ach i ev i ng t he
t ightening for ce is

(a) 0.7 Nm

(b) 1.0 Nm

(c) 1.4 Nm

(d) 2.8 Nm

42. The figure below shows a steel rod of 25 mm2

cross sect ional  ar ea. I t  is loaded at  four  points,
K , L , M  and N. Assume Esteel = 200 GPa. The
total  change in length of the rod due to loading
is

1700mm

200N250N 50N
NMLK100N

500mm 400mm

(a) 1 m

(b) –  10 m

(c) 16 m

(d) –  20 m

43. An eject or  mechani sm consi st s of  a hel i cal
compression spr ing having a spr ing constant  of
K  = 981 × 103 N /m. I t  i s pr e-compr essed by
100 mm from i ts fr ee state. I f i t  is used to eject
a mass of 100 kg held on i t , t he mass wi l l  move
up thr ough a distance of

..................................................................................................................................................................................................................

..............
MASS

SPRING

(a) 100 mm (b) 500 mm

(c) 981 mm (d) 1000 mm

44. A r igid body shown in the Fig. (a) has a mass
of 10 k g. I t  r ot at es wi th  a uni for m angular
veloci t y ‘’. A  balanci ng mass of  20 k g i s
at tached as shown in Fig. (b). The percentage
increase in mass moment  of  iner t ia as a r esul t
of this addit ion is

(a)              (b)

(a) 25% (b) 50%

(c) 100% (d) 200%

45. The figure shows a pair  of pin-jointed gr ipper -
tongs holding an object   weighing  2000 N. The
co-efficient  of fr ict ion () at  the gr ipping sur face
is 0.1 XX is the l ine of act ion of the input  force
and YY is the l ine of appl icat ion of gr ipping
for ce. I f  t he pi n -j oi n t  i s assumed t o be
fr ict ionless, then magnitude of for ce F requir ed
to hold the weight  is

X
F F X

PI N

Y

2000N

15
0 

m

Y

30
0 

m

(a) 1000 N (b) 2000 N

(c) 2500 N (d) 5000 N
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46. A sol i d ci r cu l ar  shaf t  of  60 mm di amet er
t ransmits a tor que of 1600 N.m. The value of
maximum shear  str ess developed is

(a) 37.72 MPa (b) 47.72 MPa

(c) 57.72 MPa (d) 67.72 MPa

47. For  a fluid flow t hr ough a diver gent  pipe of
length L having inlet  and out let  radi i  of R1 and
R2 respect ively and a constant  flow r ate of Q,
assuming the velocit y to be axial and unifor m
at  any cr oss-sect ion, the acceler at i on at  t he
exi t  is

(a)
2Q(R R )

LR
1 2

2
3





(b)
2Q (R R )

LR

2
1 2

2
3




(c)
2Q (R R )

LR

2
1 2

2
5



2

(d)
2Q (R R )

LR

2
2 1

2
5


2

48. A closed cyl inder  having a r adius R and height
H  is fi l led with oi l  of densit y . I f t he cyl inder
is rotated about  i ts axis at  an angular  velocit y
of , t hen thrust  at  the bot tom of the cyl inder
is

(a) R2 gH (b) R2 
2 2

4
R

(c) R2 (2 R2 + gH) (d) R2 



2

4
R

H
2


F
HG

I
KJg

49. For  ai r  flow over  a flat  plate, veloci ty (U) and
boundar y layer  thickness () can be expressed
r espect ively, as

 
U

U
  = 

3
2

1
2

3y y
 

– F
HG

I
KJ  ;  = 

4.64
Re

x

x

I f the free str eam veloci t y is 2 m/s, and ai r  has
k inemat i c v i scosi t y  of  1.5 × 10 – 5 m 2/s and
densi t y of 1.23 kg/m3, t hen wall  shear  st r ess at
x = 1 m, is

(a) 2.36 × 102 N/m2 (b) 43.6 × 10– 3 N/m2

(c) 4.36 × 10– 3 N/m2 (d) 2.18 × 10– 3 N/m2

50. A cent r i fugal  pump is r equir ed to pump water
to an open water  tank  si tuated 4 km away fr om
t he l ocat i on of  t he pump thr ough a pipe of
diameter  0.2 m having Dar cy’s fr ict ion factor  of
0.01. The aver age speed of water  in the pipe is
2 m/s. I f i t  is to maintain a constant  head of
5 m in the tank, neglect ing other  minor  losses,
then absolute dischar ge pr essur e at  the pump
exi t  is

(a) 0.449 bar

(b) 5.503 bar

(c) 44.911 bar

(d) 55.203 bar

51. A heat  engine having an efficiency of 70% is
used t o dr i ve a r ef r i ger at or  hav i ng a
co-eff icient  of  per for mance of 5. The ener gy
absor bed fr om low t emper at ur e r eser voi r  by
the r efr igerator  for  each kJ of ener gy absor bed
from high temperatur e source by the engine is

(a) 0.14 kJ

(b) 0.71 kJ

(c) 3.5 kJ

(d) 7.1 kJ

52. A solar  col lect or  r eceiving solar  r adiat ion at
t he r at e of  0.6 k W/m 2 t r ansfor ms i t  t o t he
i n t er nal  ener gy  of  a f l u i d at  an  over al l
efficiency of 50%. The fluid heated to 350K  is
used to r un a heat  engine which rejects heat  at
313K . I f the heat  engine is to del iver  2.5 kW
power , t hen  mi n i mum ar ea of  t he sol ar
col lector  r equir ed would be

(a) 8.33 m2 (b) 16.66 m2

(c) 39.68 m2 (d) 79.36 m2

53. The pr essur e gauges G1 and G2 instal led on the
system show pr essures of PG1 = 5.00 bar  and
PG2 = 1.00 bar. The value of unknown pr essur e
P is

P
G1

G2

(a) 1.01 bar (b) 2.01 bar

(c) 5.00 bar (d) 7.01 bar
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54. A steel bi l let  of 2000 kg mass is to be cooled
f r om 1250K  t o 450K . The heat  r el eased
dur ing this process is to be used as a sour ce of
energy. The ambient  temper ature is 303K  and
speci f i c heat  of  st eel  i s 0.5 k J /k g K . The
available energy of this bi l let  is

(a) 490.44 MJ (b) 30.95 MJ

(c) 10.35 MJ (d) 0.10 M J

55. A stainless steel tub (ks = 19 W/mK ) of 2 cm
I D and 5 cm OD is insulated wi th 3 cm thick
asbestos (ka = 0.2 W/mK ). I f the temper atur e
di f fer ence bet ween  t he i nner most  and
outer most sur faces is 600°C, the heat  t r ansfer
r ate per  uni t  length is

(a) 0.94 W/m (b) 9.44 W/m

(c) 944.72 W/m (d) 9447.21 W/m

56. A spher ical thermocouple junct ion of diameter
0.706 mm is to be used for  the measur ement  of
temper atur e of a gas st r eam. The convect ive
heat t r ansfer  co-efficient  on the bead sur face is
400 W/m 2K . Ther mophysi cal  pr oper t i es of
t her mocoupl e mat er i al  ar e k  = 20 W/mK ,
C = 400 J/k g K  and  = 8500 kg/m 3. I f t he
thermocouple init ial ly at  30°C is placed in a hot
str eam of 300°C, then t ime taken by the bead
to reach 298°C, is

(a) 2.35 s (b) 4.9 s

(c) 14.7 s (d) 29.4 s

57. I n a condenser, water  enter s at  30°C and flows
at the r ate 1500 kg/hr. The condensing steam
is at  a temper atur e of 120°C and cool ing water
leaves the condenser  at  80°C. Specific heat  of
wat er  i s 4.187 kJ/k g K . I f  t he over al l  heat
t ransfer  coefficient  is 2000 W/m2 K , then heat
t ransfer  ar ea is

(a) 0.707 m2 (b) 7.07 m2

(c) 70.7 m2 (d) 141.4 m2

58. Dur ing a Morse test  on a 4 cyl inder  engine, the
fol lowing measur ements of br ake power  wer e
taken at  constant  speed.

All  cyl inder s fir ing 3037 kW

Number  1 cyl inder  not  fir ing 2102 kW

Number  2 cyl inder  not  fir ing 2102 kW

Number  3 cyl inder  not  fir ing 2100 kW

Number  4 cyl inder  not  fir ing 2098 kW

The mechanical  efficiency of the engine is

(a) 91.53% (b) 85.07%

(c) 81.07% (d) 61.22%

59. An engine working on air  standard Otto cycle has
a cylinder diameter of 10 cm and stroke length of
15 cm. The ratio of specific heats for air  is 1.4. I f
the clearance volume is 196.3 cc and the heat
supplied per kg of air  per cycle is 1800 kJ/kg, then
work output per cycle per kg of air  is

(a) 879.1 kJ (b) 890.2 kJ

(c) 895.3 kJ (d) 973.5 kJ

60. At a hydro elect r ic power  plant  si te, avai lable
head and flow r ate ar e 24.5 m and 10.1 m3/s
r espect ively. I f t he tur bine to be instal led is
r equi r ed to r un at  4.0 r evolut i on per  second
(r ps) wi t h an over al l  eff iciency of 90%, t hen
sui table t ype of tur bine for  this si te is

(a) Francis (b) Kaplan

(c) Pel ton (d) Propel ler

61. Dew poi n t  t emper at u r e of  ai r  at  one
atmospher ic pressure (1.013 bar ) is 18°C. The
ai r  dr y  bu l b t emper at u r e i s 30°C. The
satur at ion pr essur e of water  at  18°C and 30°C
are 0.02062 bar  and 0.04241 bar  respect ively.
The speci f i c heat  of  ai r  and wat er  vapour
respect ively are 1.005 and 1.88 kJ/kg K and the
latent  heat  of vapor izat ion of water  at  0°C is
2500 kJ/kg. The speci fic humidit y (kJ/kg of dr y
air ) and enthalpy (kJ/kg of dr y air ) of this moist
air  r espect ively, ar e

(a) 0.01051, 52.64

(b) 0.01291, 63.15

(c) 0.01481, 78.60

(d) 0.01532, 81.40

62. A R-12 r efr iger ant  r ecipr ocat i ng compr essor
operates between the condensing temper atur e
of 30°C and evapor ator  temper ature of –  20°C.
The clearanace volume r at io of the compr essor
is 0.03. Specific heat  rat io of the vapour  is 1.15
and the specific volume at  the suct ion is 0.1089
m3/kg. Other  pr oper t ies at  var ious states ar e
gi ven  i n  t he f i gu r e. To r eal i ze 2 Tons of
r efr iger at ion, the actual  volume displacement
r ate consider ing the effect  of clearance is
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30°C

-20°C

176 20765

150

745 3

4

2

P.
 B

ar
 

n kj/kg

(a) 6.35 × 10– 3 m3/s (b) 63.5 × 10– 3 m3/s

(c) 635 × 10– 3 m3/s (d) 4.88 × 10– 3 m3/s

63. GO and NO-GO plug gages ar e to be designed

for  a hole 20.000 0.010
0.050




 mm. Gage toler ances can
be t ak en  as 10% of  t he hol e t ol er ance.
Fol lowing ISO system of gage design, sizes of
GO and NO-GO gage wi l l  be r espect ively

(a) 20.010 mm and 20.050 mm

(b) 20.014 mm and 20.046 mm

(c) 20.006 mm and 20.054 mm

(d) 20.014 mm and 20.054 mm

64. A st andar d machine t ool  and an aut omat i c
mach i ne t ool  ar e bei ng compar ed for  t he
pr oduct i on of  a component . Fol l owing dat a
r efer s to the two machines.

 Standard 
Machine Tool  

Automat ic 
Machine Tool 

Setup t ime 30 min. 2 hours 

Machining t ime 
per  piece 

22 min. 5 min 

Machine rate Rs. 200 per hour Rs. 800 per hour 

The br eak even pr oduct i on bat ch si ze above
whi ch t he au t omat i c mach i ne t ool  w i l l  be
economical  to use, wi l l  be

(a) 4 (b) 5

(c) 24 (d) 225

65. 10 mm diameter  holes ar e to be punched in a
steel  sheet  of 3 mm thickness. Shear  st r ength
of the mater ial is 400 N/mm2 and penet r at ion
is 40%. Shear  pr ovided on the punch is 2 mm.
The blank ing for ce dur ing the operat ion wil l  be

(a) 22.6 kN (b) 37.7 kN

(c) 61.6 kN (d) 94.3 kN

66. Thr ough holes of  10 mm diamet er  ar e to be
dr i l l ed i n  a steel  pl at e of 20 mm t hi ck ness.
Dr i l l  spindle speed is 300 rpm, feed 0.2 mm/r ev
and dr i l l  point  angle is 120°. Assuming dr i l l
over t r avel  of 2 mm, the t ime for  pr oducing a
hole wil l  be

(a) 4 seconds

(b) 25 seconds

(c) 100 seconds

(d) 110 seconds

67. I n a 2-D CAD package, clockwise ci rcular  arc of
r adius 5, speci fied fr om P1(15, 10) to P2 (10, 15)
wil l  have it s center  at

(a) (10, 10)

(b) (15, 10)

(c) (15, 15)

(d) (10, 15)

68. Gray cast  ir on blocks 200 × 100 × 10 mm ar e to
be cast  in sand moulds. Shr inkage al lowance
for  pat t er n mak ing i s 1%. The r at i o of  t he
volume of pat ter n to that  of the cast ing wi l l  be

(a) 0.97 (b) 0.99

(c) 1.01 (d) 1.03

69. I n an or thogonal  cut t ing test  on mi ld steel , the
fol lowing data wer e obtained

Cutt ing speed : 40 m/min

Depth of cut : 0.3 mm

Tool  rake angle : + 5°

Chip thickness : 1.5 mm

Cut t ing force : 900 N

Thr ust  force : 450 N

Using Mer chant ’s analysis, the fr ict ion angle
dur ing the machining wi l l  be

(a) 26.6° (b) 31.5°

(c) 45° (d) 63.4°

70. I n a r ol l ing pr ocess, sheet  of 25 mm thickness
i s r ol l ed t o 20 mm t h i ck ness. Rol l  i s of
diameter  600 mm and it  r otates at  100 r pm.
The r ol l  st r ip contact  length wi l l  be

(a) 5 mm (b) 39 mm

(c) 78 mm (d) 120 mm
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71. I n a machining operat ion, doubl ing the cut t ing

speed r educes t he t ool  l i f e t o 
1
8

t h  of  t he

or iginal  value. The exponent n  in Taylor ’s tool
l i fe equat ion VTn = C, is

(a)
1
8

(b)
1
4

(c)
1
3

(d)
1
2

72. A solder ing oper at ion was work-sampled over
two days (16 hours) dur ing which an employee
soldered 108 joints. Actual work ing t ime was
90% of  t he t ot al  t ime and t he per for mance
r at ing was est imated to be 120 percent . I f the
contract  provides al lowance of 20 percent  of the
total  t ime available, the standar d t ime for  the
operat ion would be

(a) 8 min. (b) 8.9 min.

(c) 10 min. (d) 12 min.

73. An elect r on i c equipment  manufact ur er  has
deci ded t o add a componen t  sub-assembl y
operat ion that  can pr oduce 80 uni t s dur ing a
r egular  8-hour  shi ft . This operat ion consists of
thr ee act ivi t ies as below

Act ivity Standard t ime (min.)

M. Mechanical  assembly 12

E. Elect r ic wir ing 16

T. Test 3

For  l ine balancing the number  of work  stat ions
r equi r ed for  the act ivi t ies M , E and T would
r espect ively be

(a) 2, 3, 1 (b) 3, 2, 1

(c) 2, 4, 2 (d) 2, 1, 3

74. A maintenance service facility has Poisson arr ival
r ates, negat ive exponent ial  ser vice t ime and
oper at es on a ‘f i r st  come fi r st  ser ved’ queue
discipl ine. Breakdowns occur  on an aver age of
3 per  day wi th a r ange of zer o to eight . The
maintenance cr ew can ser vice an aver age of
6 machines per day with a range of zero to seven.
The mean waiting time for an item to be serviced
would be

(a)
1
6

 day (b)
1
3

day

(c) 1 day (d) 3 days

75. A company has an  annual  demand of
1000 uni ts, order ing cost  of Rs. 100/order  and
car rying cost  of Rs. 100/uni t -year. I f the stock-
out  costs ar e est imated to be near ly Rs. 400
each t ime the company r uns out -of-stock , then
safety stock just i fied by the car rying cost  wil l
be

(a) 4 (b) 20

(c) 40 (d) 100

76. A company produces two t ypes of toys : P and
Q. Pr oduct ion t ime of Q is twice that  of P and
t he company has a maximum of  2000 t ime
uni t s per  day. The supply of r aw mater ial  is
just  suf f ici ent  t o pr oduce 1500 t oys (of  any
type) per  day. Toy t ype Q requi res an elect r ic
swi tch which is avai lable @ 600 pieces per  day
only. The company makes a pr ofi t  of Rs.3 and
Rs.5 on  t ype P and Q r espect i vel y. For
maximizat ion of pr ofi t s, the dai ly pr oduct ion
quant i t ies of P and Q toys should r espect ively
be

(a) 100, 500 (b) 500, 1000

(c) 800, 600 (d) 1000, 1000

77. M atch the fol lowing

Type of M echanism M ot ion achieved

P. Scott  –  Russel 1. I nter mit tent  mot ion

mechanism

Q. Geneva mechanism 2. Quick return  mot ion

R. Off-set  sl ider -crank 3. Simple har monic

mechanism mot ion

S. Scotch Yoke 4. St raight  l ine mot ion

mechanism

(a) P-2 Q-3 R-1 S-4

(b) P-3 Q-2 R-4 S-1

(c) P-4 Q-1 R-2 S-3

(d) P-4 Q-3 R-1 S-2

78. M atch the fol lowing

Type of gears    Ar r angement  of shaft s

P. Bevel  gear s 1. Non-par al lel  off-set  shaft s

Q. Wor m gear s 2. Non-paral lel
inter sect ing shaft s

R. Herr ingbone 3. Non-paral lel , non-
gears inter sect ing shaft s

S. Hypoid gear s 4. Par al lel  shaft s
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(a) P-4 Q-2 R-1 S-3

(b) P-2 Q-3 R-4 S-1

(c) P-3 Q-2 R-1 S-4

(d) P-1 Q-3 R-4 S-2

79. M at ch t he fol l owing wi t h  r espect  to spat ial
mechanisms.

Type of Joint Degrees of constraint

P. Revolute 1. Thr ee

Q. Cylindr ical 2. Five

R. Spher ical 3. Four

4. Two

5. Zer o

(a) P-1 Q-3 R-3

(b) P-5 Q-4 R-3

(c) P-2 Q-3 R-1

(d) P-4 Q-5 R-3

80. M atch the fol lowing

P. Reciprocat ing 1. Plant  wi th power
pump output  below 100 kW

Q. Axial  f low pump 2. Plant  wi th power
output between 100  kW
to 1 M W

R. Microhydel plant 3. Posit ive displacement

S. Backward curved 4. Draft  tube

vanes

5. High flow r ate, low
pressure rat io

6. Centr i fugal pump
impeller

(a) P-3 Q-5 R-6 S-2

(b) P-3 Q-5 R-2 S-6

(c) P-3 Q-5 R-1 S-6

(d) P-4 Q-5 R-1 S-6

81. M atch the fol lowing

Featur e to be inspected     I nst r ument

P. Pitch and Angle er r ors1. Auto Col l imator

of screw thr ead

Q. Flatness er r or  of a 2. Optical
sur face plate I nter fer ometer

R. Alignment er r or  of 3. Dividing Head
a machine sl ideway and Dial  Gauge

S. Profi le of a cam 4. Spir i t  Level

5. Sine bar

6. Tool  maker ’s
Microscope

(a) P-6 Q-2 R-4 S-6

(b) P-5 Q-2 R-1 S-6

(c) P-6 Q-4 R-1 S-3

(d) P-1 Q-4 R-4 S-2

82. M atch the fol lowing

Pr oduct Pr ocess

P. Molded luggage 1. I nject ion molding

Q. Packaging 2. Hot  r ol l ing

containers for  l iquid

R. Long st r uctural 3. I mpact  ext r usion

shapes

S. Collapsible tubes 4. Transfer  molding

5. Blow molding

6. Coining

(a) P-1 Q-4 R-6 S-3

(b) P-4 Q-5 R-2 S-3

(c) P-1 Q-5 R-3 S-2

(d) P-5 Q-1 R-2 S-2

83. Typi cal  mach i n i ng oper at i ons ar e t o be
per for med on har d-t o-machine mat er i al s by
using the pr ocesses l i sted below. Choose the
best  set  of Oper at ion-Pr ocess combinat ions

Oper at i on Pr ocess

P. Debur r ing 1. Plasma Ar c
(internal sur face) Machining

Q. Die sink ing 2. Abrasive Flow
Machining

R. Fine hole dr i l l ing 3. Electr ic Dischar ge

in thin sheets Machining

S. Tool  shar pening 4. Ultrasonic Machining

5. Laser beam  Machining

6. Electr ochemical
Gr inding

(a) P-1 Q-5 R-3 S-4

(b) P-1 Q-4 R-1 S-2

(c) P-5 Q-1 R-2 S-6

(d) P-2 Q-3 R-5 S-6
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84. Fr om the l i st s gi ven below, choose the most
appropr iate set  of heat  t reatment process and
the cor r esponding pr ocess char acter ist ics

Pr ocess Ch ar act er i st i cs

P. Temper ing 1. Austenite is conver ted
into bainite

Q. Austemper ing 2. Austenite is conver ted
into mar tensite

R. Mar temper ing 3. Cement ite is conver ted
into globular  st r uctur e

4. Both har dness and
br i t t leness are r educed

5. Car bon is absor bed
into the metal

(a) P-3 Q-1 R-5

(b) P-4 Q-3 R-2

(c) P-4 Q-1 R-2

(d) P-1 Q-5 R-4

Dat a for  Q. 85-86 ar e gi v en  bel ow. Sol v e
t he p r oblems and  ch oose cor r ect  answ er s.

A steel  beam of br eadth 120 mm and height
750 mm i s l oaded as shown  i n  t he f i gur e.
Assume Esteel = 200 GPa.

120kN/m

15m

85. The beam is subjected to a maximum bending
moment  of

(a) 3375 kNm

(b) 4750 kNm

(c) 6750 kNm

(d) 8750 kNm

86. The value of maximum deflect ion of the beam
is

(a) 93.75 mm

(b) 83.75 mm

(c) 73.75 mm

(d) 63.75 mm

Dat a for  Q. 87-88 ar e gi v en  bel ow. Sol v e
t he p r oblems and  ch oose cor r ect  answ er s.

A compact i ng machine shown i n  the f i gur e
below is used t o cr eat e a desi r ed t hr ust  for ce
by using a r ack  and pinion ar r angement . The
input  gear  i s mount ed on t he mot or  shaf t .
T h e gear s h av e i n v ol u t e t eet h  of  2m m
module.

1000 N
RACK

T = 80T = 80

T = 20

MOTOR

87. I f  t he dr i ve ef f i ci ency i s 80%, t hen t or que
r equi r ed on the input  shaft  to create 1000 N
output  thr ust  is

(a) 20 Nm

(b) 25 Nm

(c) 32 Nm

(d) 50 Nm

88. I f the pr essur e angle of the rack is 20°, then
for ce act ing along the l ine of act ion between
the r ack  and the gear  teeth is

(a) 250 N

(b) 342 N

(c) 532 N

(d) 600 N
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D at a f or  Q. 89 an d  90 ar e g i v en  bel ow.
So l v e t h e p r ob l em  an d  ch oose cor r ect
an sw er s.

Consider  a steam power  plant  using a r eheat
cycle as shown. St eam leaves the boi ler  and
enter s the turbine at  4 M Pa, 350°C  (h3 = 3095
kJ/kg). After  expansion in the tur bine to 400
kPa (h4 = 2609 kJ/kg), the steam is r eheated to
350°C  (h5 = 3170 kJ/kg), and thenexpanded in
a low pr es®sure turbine to 10kPa  (h6 = 2165
kJ/kg). The specific volume of l iquid handled by
the pump can be assumed to be

89. The ther mal  efficiency of the plant  neglect ing
pump wor k  is

(a) 15.8%

(b) 41.1%

(c) 48.5%

(d) 58.6%

90. The enthalpy at  the pump dischar ge (h2) is

(a) 0.33 kJ/kg

(b) 3.33 kJ/kg

(c) 4.0 kJ/k

(d) 33.3 kJ/kg


