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TWO

MARKS QUESTIONS

From a pack ol regular from play ing cards,

twin cards are drown at mindom. What =
the probability that both cands will be
Kings, il first card in NOT replaced?

o 126

b 1752
e 169
d 122
A delaved unit step function is delined as
), for { < a
h-{!—r.r]—{L ik s Eaplace
transfisrm is
oo™
h =
L]
& A

The values of o function %) ane tabulated
bekow

x fix)

0 1

¥ 1

2 I

i in

Lising Mewton's forward difference

formuba, the cubic polywimal that can be
fitted v (e above data, is

E Xenw-mea2

b 2" -+ 6x-2

e N =Tx -t 1

do - +ox=1

The volume of an object expressed in
spherical co-ordinates i given by
e[ L s dgu

The value of the intergal is

X
l_ —
3
h =X
=
ar
B m——
i

15,

ir

dal 12

.
A

For which value of x will the matrix given
below become singular!

B x 0
4 0 2
12 6 Q

= n o=
o e

12

An gjector mechanism consists of o helical
cOmprEsson spring having a spring
constant of K= 981 <" Nim, It is pre-
compressed by 10mm from s free state,
17 &5 wsed 1o gjewt & mmss of 100 kg held
on i, the mass will move up through o
distance of

o
b 500 mim
e

d 1000 mm

A riged body shown in the fig. (a) has
muss of 10kg. I rofates with a uniform
angular velocity “m'. A balancing mass of
2id kg s aftnched as shown in fig. (b). The
percenage incrense in mass moment of
inertia as o result of this addinon is

i 10 kg
5 £
i
Mg
L] b
25%
S0

LG
K

eEpTe
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38, The figure shows o pair of pin-jolned 120 Bm

gripper-tongs holding an objeet weighting
2000 N, The co-eMicient of friction (p) at
the grippinge surface is 0.1 XX is the line
of action of the input force and Y'Y is the

line of application of gripping force. 17 the
in=joint is assumed 1o be frictionless, the ¥ X )
;algl;ltﬂtyde of force F required 10 hold the 4. gnmdi:ﬁﬂ?ﬂl:mﬁ#WIm 8- S
i a 3375 khm
st L b. 4750 kNm
¢. 6750 kNm
d. B750 kNm
42, The value of maximum defection of the
beam is
a. 93.75mm
z Y b. 83.75mm
g T3.75mm
d. 63.75mm
43,  In the figure shown, the relative velocity
1000N of link 1 with respect of link 2 is 12 misec.
2000N Link 2 rotates at a constant speed of 120
2500M mm.  The magnitude of Coriolis
. S000N companenl of acceleration of link | is
39 The ﬁ}sl.u'c below shows a steel rod of
25mm” cross sectional area. 1L is loaded &t
four points, K, L, M and N. Assume E =
200 (iPa. The total change in length of the

i

S

b

=0 =R

el due 1o boaeding is
b e
. b ]
a | pm a. 302 ms’
b, - W0pm b. 604 mfsf
¢, 6 pim e M6 misT
d. - 20 um d. 1208 m's®
40. A solid ciroular shaft of 60 mm diameter 4. The figwe below shows a planar
transimits a torgue of 1600 M. m. The value mechanism with single degree of freedom.
of maximum shear siress developed is The instant center 24 for the given
& ¥1.92 MPa configumtion m locuted o & position
b, 47.72MPa E\ ' -
g 37.72MPa N
d. 6772 MPa ! .
| Ry
Data for €. 41 & 42 are given below, Salve the k- : 5
problems and choose correct answers. I - n Ef
A =teel beam of breadih 1200 mm and height
750mm is loaded ais shown in the figure, Assume . L
o = 200 GPa, b ™
e N

providing a piece of informaticn. This is not an official one. This might be used for
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45,

47,

d =

A uniform stiff rod of length 300mm and
huving a weight of 300 N is pivoted ot one
end and connected to a spring at the other
e, For keeping the rod vertical in a
sinble position the minimom value of
spring constant K needed

wv—]

il i

150 mhii

[

f 300 N'm

b. 400 N/m

g 500 N'm

d. 1000 Nm

A mass M, of 20kg i attached io the free
end of o steel cantilever beam of length
1000mm having & cross-section of 15 « 25
mim, Assume the mass of the cantilever o
be neglible and Gge = 200 GPa. I the
lateral vibration of this system is critically
domped using a viscous damper, the
damping constant of the damper is

a. 1250 Na/‘m

b. 625 L'm

g. 3250 Ns'm

d 15625 MNa/m

Match the following

Type of Mechanism

P, Scoit - Russell mechanism
Q. Geneva mechanism

R, Off-ser slider-crank mechanism
S Seolch Yoke mechanism
Motion achieved

I Imtermittent motion

2, Qruick return motion

1. Simple hmrmonic motion

4. Straight line motion

a. P-20-1R-154

b, P-3 -2 R-4 5-1

48,

bl il
e P40 R-25-3
d. P-40-3 R 52
Match the following with respect o spatial
mechanisms,
Type of Joint
P-Reviolute
Q-Cylindrical
R-Spherical
Degrees of cunstraint
| Three
2. Five
3, Fouir
4. Twao
5. Zemo
a P-10Q-1R-
b. P-50Q-4R-3
e P23 R-
d P40Q-3R-3

Data for Q. 49-50 are given below. Solve the
problems and choose correct answers,

A compacting machine shown in the figure below
is used 1o create a desired thrust force by using a
rack and pinion armangement. The input gear in
mounted on the motor shaft. The gears have in
voluie teeth of 2 mm module.

If the drive efficiency is B0%., the torgue
required on the mput shaft 1o creste 1000
W sutput thrust is

A M Nm

b. 25 Nm

¢. 32 Nm

d. 50 Nm

19, 11’ the pressure angle of the rack is 207,
the force acting along the line of action
between the ek and the gear reeth s

B 0N

providing a piece of informaticn. This is not an official one.
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HMIN
532N
Bl N
In a bolied joamt ™wo members dre
connected with an axial fightening foree of
2200 ™, 17 the bolt used has metric threads
of 4 mm pitch. the torgue reguired for

B oo

gl

8 07 Nm

b 1 0Nm

¢ 14Nm

d. 25 Nm
52 Match the following

Type of gears

P, Bevel gears

Q. 'Worm gears

R. Hamingbone sears

8. Hypoid gears

Arrangement of shafts

I ™Non-perallel off-set shatis
Mon-parallel inersecting shafls
Mon-parallel, non-intersecting shafis
Parallel shafis
P-4, 02, R-1,53
P-2 Q-3 R4 5
P-3, -2 R-l, §-4

d. P4,03 R4, 52
53 The following data about the flow of higuid

was observed in 8 continpous chemical

achioving the nghtening fonce is

process plant
Flow mate Mean value | Freque | fx
of flow rate | noy (f)
(x)
75-T77 T8 I 7.6
T.7=79 18 5 19
T9-81 8.0 5 280
8.1-83 B2 14 13%
£3-85 84 12 1 (K} 8
£5-87 f6 10 B
Mean Mow rate of the liquid is
& B.00 liters/sec
b 806 litens/sec
¢ B.16 liers/sec

55

57

Tal 12
d. 826 linersisec

For & fuid fow throuigh a divergent pipe
of length L haviny inlet and outlet radii of
Ry and R; respectively and & constant fow
rate of (), assuming the velocity to be axial
and unifony @l any  cross-section, the
acceleration at the exit is
MK - ":!

ILE
20° (R -R)

mli
2 (R - k)

g
F(R &)

r -

A closed eviinder having & radius R and
hedght H is filled with oil of density p. 1If
the cylinder is rotated about its nuis ol an
angular velocity of o, the thrust al the
boriom of the cylinder is

o xR pp
b. ;m#

¢ mR(po R+ pul )

-

o

d

d xﬂ:[m_:ﬂ - peH l

For air flow over a flat plate, velocity (U)
and boundary layer thickness (5) can be

expressed respectively, as
g oy l'i]' 4 Ry
. 8. i S, = s =
v, 24 :[5 TR,

IF the free stream velocity 1% 2mi's, and air
has kinematics viscosity of 1.5 » 107 mérs
and density of 123 ke/m', the wall stree ot
= |mis

a 236« 0PN

b, 436+ 107t Nim?

c 436+ 07 Nm?

d 218~ 10" N

A centrifugal pump is required to pump
Wwaler b an open waler lank situated 4 km
away from the location of the pump
through a pipe of diameter 02 m having
Darey’s friction factor of 001 (he average
speed of water in the pipe is 2m/s IF 0t is
10 maintgin 4 constant head of 5-m in the
lank pmeglecting other minor losses, the
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absolule discharge pressure wl the pump
exil i
a. 049 bat
b. 550, bar
g 44911 bar
d 5520, bar
The pressire gauges Gy and G, mstalled
on the system show pressure of Py =500
bar and Py = 100 bar. Then value of
urknowr pressure P is

ATMOSPHERIC PRESSURE 1.01 Bar

a 1.00 bar

b. 20! bar

c. 5.00 bar

d 7.00 tar

Al 8 lydro elecinie power plant site,

available head and flow rate are 245 m

and 10. 1m/s nespectively. 1f the trbine to

be installed is required to run at 4.0

revalution per second (rpe) with an overall

efficiency of 90%, the smtable wpe of

turbsine for this site ie

a  Frances

b Kaplan

o Pelton

. Propeler

Match the fallowing

F - Reaiprocating, pump

- Axial flow pump

R - Mierohydel plant

5 - Backward curved vimes

1. Plunt with power output below 100 kW

2. Plant with power outpor betweem
1O o TMW

3 Pomtive displacement

4. Drafl mbe

5. High fow mte, low pressure mtio

6. Centrifingal pump impeller

Codes,

& P05 R46,82

b. P-3, Q-5 R-2, 56

e B3 -5 R-1_ 8%

do P4, Q-5 B-1,5-6

6l

63,

8ol 12
A solar collector roceiving solar radiation
at the rate of 0.6 kW/m' transforms it to
the internal energy ol o fliad at an overall
efficiency of 50%. The Auid heated 1o 350
K i# used to mn a heat engine which
rejects hent at 315 K. 17 the heal engine 18
to deliver 25 kW power, the minuimum
area of the solar collector required wonld
be
a 833w
b le66m*
¢ 3068w
d Te3em
A samless steel fube (L, = 19 Wimk) of 2
em [Dand 5 ain O m imsulated wath 3 cn
thick asbestos (k, = 0.2 WimK). If the
temperattre differonce between the mmer
miost and outermost surfaces 1= 6007¢, the
Tveat transfer rate per unif lemth ie
g 094 Wim
b. 944 Wim
o 94472 Wim
d. S4472] Wim
A ephericsl  thermocouple junction of
digmieter 0.706 mm 18 to be used fur the
measmrement of tempemtnre of a gas
sream. The convective heat transfer co-
coefficient on bend mﬂhminmwm
K. Therma physical properties
thermocouple matenal are k = 20 meln.,
€ = 400 Vg K and p = 8500 kg/m’. [T the
thermiocouple initially at 30° C = placed in
a hot stream of 300°C, the tune tuken by
the bead o reach 298°C, ia
L 235%
. 49
c. 1474
d. 2943
In @ condemser, water enters ol 30°C and
flows ot the rate 1500 kghr The
condensing seant s at & temperatune of
1207 and cocling water leaves the
condenser st 80°C. Specific heat of water
is 4187 kl%kgK. If the overall heat transfer
coefficient {s 2000 Wm® K the leat
transfer mrea 12
0.707 m*
70T m
70.7 m’
1414 m"

o oTE
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65 A gleel billet of 2000 kg mase 15 o be
cooled from 1250 K o 450 K The heat
released during this process is to be wwed
i B eowrce of energy. The ambient
temperature is 303 K and specific heat of
steel is 05 LiAg K The available energy
of this billet 12
A 49044 M1
b, 3095M)

e 1035MI
d 0.10AM)

6. Dummg a Mose fest om & 4 cylinder
engine. he fbllowing measurements of
Lrake power were taken af constant speed,
All oylinders firmg- 3037 KW
MNumiber | eylinder not finng -2102 W
Number 2 cylinder not firing -2102 kW
Mumber 3 cylinder not finmg -2100 kW
Number 4 cylinder not firing -2098KW
The mechamcal efficiency of the engine 1%
n, 9153y
b, B50T%

e BLO™%
d 61.22%

67, An engine working on mr stmdard Oito
cyele lias a-cylinder dinmeter of 10 cm and
gtoke length of 15 em. The mtic of
apecific heats for wr is 1.4, [Fthe cleamnce
volume 18 1963 o¢ and the heat supplied
per kg of air per cycle & 1800 kikg, the
work oufput per cvele per kg of air i
a ETR0k
b, B902%k)

e ROSAL
d 9735k]

Datn for . 68 & 69 are given below. Salve the
problem and choose the correct answers,
Consider a steam power plant using a reheat cyde
a8 shown. Steam leaves the boler and entere the
horbine at 4 MPa, 350°C (h: = 3095 kIfkg), Afler
expansion in the turbine lo 400 kPa (hy = 2609
k), the steam ix reheated 10 350°C (hs = 3170
klkg), and then expanded in a low pressure
tarhine to 10 kPa (he =2165 Elkg) the specific
volume of Hquid handled by the pamp cin be
assumed (o be

68,

T

Qaf 12

The thermal efficency of the plant
naglecting pump werk is

a. I58%

b, 41.1%

c. 1B5%

d. 58.6%

The enthalpy at the pump dischamge (hyjis
2 033Lkg

b 3330k

e 4.0 kMg (d)

d. 333k

iz meed to dove a refrigerator having a
coefficent of performance of 3. The
energy absorbed fom low temperaturz
reservorr by the refagerator for cach U of
enegy absorbed fiom lugh tempersture
sonrce by the engine iz

o 014 i

b, 7181

e 35k

d. T.1kJ

Dew point femperature of wir af one
atmospheric pressure (1.013 bar) 12 [8°C.
The air dry bulb temperature 13 30°C. The
saturation pressime of water al 18°C and
30°C are 0020627 bex and 004241 bar
respectively. The epecific heat of air and
water vapour respectively are 1.005 and
188 idkg K and the lutent heat of
vaporzation water of 0°C iz 2500 klke
The specific humidity (kp'ke of dry air)
and enthalpy (kg'kg of doy mir) of this
st anr respectivel v, are

a 001051, 52.64

b. 0.01291, 63,15

¢ 0.01481, 7860

d. 0.01532,81.40
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T

A R-12  refiperant  reciprocaling
compressor  operates  between  the
condenamg  temperatire of 30°C and

lemperahire of -20°C. The
dearance volume matio of the compressor
ig 0,03, Specific heat o of the vapour is
!.If—mdihuag:d&smlnmutllman:ﬁm
1 01089 m ks Other properties at
vanous states are given m the figere. To
realize 2 tons of reftigeration, the aclual
volume effect of clearance is

i B, b i

£
=

i 5

74

™

O3 m - m
835 107 m's

3.5~ 107 m's

35 « 107 m'is

. 488= 107

Go and NO-GO phig gaiges are 1o be
designed for a hole 20.000%F mim. Gange
tolerances can be taken az 10% of the hole
tolermee;, Followmg 13O system of gange
design, sizes of GO and NO-GO geuge
will be respectively

g 20,010 mm and 20,050nm

b. 20.004 mm amd 200046

¢ 20006 mm and 20054 mm

d. 20.004 mm and 20.054

10mm diameter holes are to be punched m
8 steel sheet of 3 mm thickness. Shear
strenpth of the materal is 400 N/mm= and
penetration i 40%. Shear provided on the
punch i 2 mm, The blaking force during
the operation will be

4 X1.6kN

b 3T.7TEN

G

d S43EN

Through holes of 10mm diameter are 1o be
dilled in a steel plate of20 mm thickness,
Dmill spandle speed s 300 rpm, feed 0.2
mmirey and doll point anle = 1207

fER

=3

6

H0,

10wf 12
Agsuming dall over travel of 2 mm, the
time for producing a hole will be
a4 seconds
b, 25 seconds
¢ 100 sevonds
d. 110 seconds
In a 2-1) CAD package, cloclowisze arcular
are of radips 5, specified from Py (15, 10)
to Py (10, 15) will have its center at
8 (10,0)
b (15100
¢ (15.15)
d. (10,150
Giray cast ron blocks 200 « 100 » 10 mm
are to be casl i sand moulds. Shonkage
allowanee for pattern making i3 1%. The
ratio of the volume of pattem to that of the

casting will be

. 097

b 099

¢ 14l

d. LO3

Inan crthogonal cutting test on mild sleel.
the following data were obtainsd

Cutting spead - A0 m'min

Depth of cut S 03mm

Tool rake mgle e i

Chiigr thickness = 1. 3mm

Cutting force 900N

Tlorugl Foree 450N

Uging  Merclint®s analysis, the Friction
angle during the machining will be

8 2667

L AlLs

o 458

d. B34

In a rolling process. shest of 25 mm
ticknese i rolled o 20 mm Bockness
Roll 15 of diameter 600mm and il foakes al
100pmm. The roll strip-contact length will
e

A Jmm

b 3% mm

¢ TEmm

d. 120mm

In a mochuring operation, doubling the
ﬂnﬁngspeodriiumﬂmtnnlliﬁtuilm
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81

E3

of the ongimal valie. The exponeni n in
Taylor's tool Jife equation V1" = C, i

a
b.
-k

Mlatch the following

Feature to be inspecied

P-Pitch and Angle erors of seiew thiead
QF lainess emmor of a surface
R-Alignment error of 3 surface plate
S-Profile of a cam

Instrument

Ao Collimator

Oiplical Inlerferometer
Dividing Head and Dial Gauge
Spinit Level

Sine bar

Tool maker™s Micrescope

P-6 (-2 R-15-6
PSQ-2R-15-6

P-6 (-4 R-1 5-3

1 Q-4 R4 8-2

Match the following

Product

P-Molded luggage

(-Packaging contamers for liguid
R-Long stroctural shapes
S-Collapsible wbes

Process

Injection moldng

Hot rollmg

Impact extrusion

Transfer molding

Blow malding

Coming

P-1 Q-4 R-6 5.3

Pd Q-5 R-25-3

P15 R-358-2

P-5Q-1 R-25-2

I;m;ti' machining operations are 1o be

performed on hard-to-machine materials
by using (he processes listed below.

(FT e i 8 B

B0 FEE S A

—

o it il o i e B o o

£5,

1ari2
Choose the best sot of Operation- Process
combmations
Operation
PDichanmg {intermal surface)
(J-Ihe smking
R-Fine hole drifting m thin sheots
5-Toul sharpening
Proeess
Plasma Arc Machining
Abrasive Flow Machming
Electric Discharge Machming
Ulirasonic Machining
Lascr beam Machining
Electrochemical Crinding
Pl (-5 R-3 5-4
P-1 Q-4 R:1 §-2
P-5 Q-1 Ra2 5
P2 (-3 R-5 56
Ftum the lists given below, choose the
mosl sappropriate wel of heal Weatment
process and the corresponding process
characlorestics
Process
P - Tempering.
Q0 - Austempering
R - Martempering
Characteristics
1. Austenite 1 converted mio bamite
L Austemite i converted into marten sile
3. Cementile b5 converted inln plobular
struclure

4. Both handness and  britlleness  anc
reduced

Catbon is absarbed into the matal

P-3 Q-1 R-5

P-4 (-3 R-2

e P40l Ra2

d. P-1O-R-4

A standard machme tool and an automatic
muching lool are being compared for the

production of a component. Following
st velen to the twoe machines.

FE P MewN -

e

T o

Standard Automatic
Maching Tool | Machine Tool

Setugy time

30 mum. 2 hours

Machining time | 22 mm,
PST prece

5 min

Machine rate

Rs. 2 per|Rs. 800 per
o Tasuirs

providing a piece of informaticn.
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The breakeven production batch  size
above which the aulomatic maching ool
will be ccononmical to use, will be

a 4

b. 5

e M

d. 225

A solderng operation was work-sampled
over two days (16 howrs) doring which an
employee soldered 108 joinis.  Actual
workmg time was 0% of the tolal lime
and the perfirmance rating was estimated
tio be 120 pereent. I the contract provides
allowance of 20 percont of the {otal imo
available, the standard time for the
operation would be

4 Emmn

b, £9mm

¢ 10 min

id. 1Z2min

An electronic equipment manufictimer has
decided to add a somponent sub-assembly

eperation that can produce 80 units during
a regular $-hour shifl. This operation
consists of three activilies os below

Activity Standard
e (i )

M. Mechanical assembly 12

E. Eleetric wiring 1&

T, Test

Furhnehhmuglh:numbwuf\mﬁ
stations reguired for the activities M, E
and T would respectively be

a 231

h %2l

e 24,2

i 213

A maintenanee service Tacility has Posson
arrival fales, nepalive exponentinl service
tme and operates on a ‘Tl come first

59,

12012
perved” quene discipline.  Bresk-downs
occar on on average of 3 per day with a
range of pero o cight. The mamtenance
erow can service an aversge of 6 madhines
per day with a range of zero o seven,
The mean waiting lime for an item o be
serviced would be
a. 146 day
b. 13 day
c. 1day
d 3day
A eompany has an annual demand of 114N
urils, ordering cost of Ra |00 order and
canving cosl of Ry, 100/unit-year. If the
stock-oul costs are estimated o be nearly
Hs. 400 cach time the company runs oul-
ofstock, the saliety stock justified by the
carrymg cont wall be

|
20
40

L L

L1

A company produces two types of loys: I’
and Q. Production time of O is twice that
of P and the company has a maximum of
Eﬂﬂiﬁm:unhrpmﬂhy.Thanqﬂynfﬂm
material is just sufficient to produce 1500
toys (of any typel per day. Toy type O
requies  an  clectne switch  wlich =
available @600 pieces per day only. The
company makes a profit of Ks3 and Ps. §
on bype P oand O respectively. For
maximization of profis, the daily
production quantities of P and () tovs
should respectively be

a 100, 500

b. 500, 1000

g K00, 600

d. 1000, 100

providing a piece of informaticn.

This is not an official one.

This might be used faor
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OME MARKS QUESTIONS

Ifx=a (#+sinéf) andy = a (I—cosdl),

then % will be egual 1o

o
b ol

(IR
c. I“[EJ
d Bn-t‘r E]
1
The angle between two umi-mazniisde
coplanar vectors P{(LRGA, (L5010 and
O, 25, (0 SHot, 0) will e
a
h 300
c. 45°

d &b
The sum of the etgen values of (e matrx

11 3
given helowis (1 & |
=+ '

= R ad W

a
b
c
d 18

The figure shows a pin-fointed plane rss
[oaded i the pount M by hanmng a mass of
106 kg. The member LN of the iruss 1s
subjected (o a foad of member LN of the
truss is subjected (o a load of

{1 Mewton

45 Newlons in compression
981 Newlons in compression
981 Newlons in lension

Bn o

1af 12

MECHANICAL ENGINEERING l

In ferms of Powsson’s ratio (v) the rabo of
Young's Modulis (E) to Shear Modulus
1G) of elasuc matenals is

n 2l +w)

b. 2l =v)

c lzfl—r}

d. ‘%"—r].

The Mgure shows the siale of siress al a
certmn poindt m A swressed bodv. The
magnitudes of normal stresses in the x and
v directions are 100 MPa and 20 MPa
respeciively. The radivs of Mohr's stress
arcle representing this state of stress is

Tu.

& %

120

By

4

d. 60

A torguee of 10 Nm s imnsmitted through
a siepped shall as shown in Ggure The
torzional sifY nesses of individuad sectons
of lengihs MM, NO and OP are 20 Nm/rad,
3 Nmirad & 60 Nm'md respectively. The
angulor deflection between the ends M and
P of the shafl is

o

st i 5

[ ad
L™

g (L5 rmad

b 10O

¢ S.0rad

d. 100 rad

For a mechanism shown below, the
mechanical advantage for the given
confliguration is

providing a piece of informaticn.

This is not an official one.

This might be used faor
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