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A 2 KW, 40 hters water heater is switched
on for 20 minutes. The heal capacity Cp,
lor water is 4.2 klkg K. Assuming all the
electrical enorgy has gone inta heating the
water, merease of the waler Iemperatisre n
degree centiprade i#

i 27

b 4.0

e 143

d 25.3%

A plate having 10 em” arcas cach side is
hanging m the middle of o voom of 100w
total surface arca. The plate temperature
and emissvity fre respectively 800 K and
0.6, The temperature and smissivity valves
for the surfaces of the room ane 300 K and
0.3 réentively Boltzmann’s constant s
47 ¢ 10" Wim'K". The tolal heat o

from the tow surfaces of the plate s

a 1366w

b 2T32W

e ITETW

4. 1366 MW

For a spuk agnition  engine, the

eyuivakenee ratio () of mixture entering

e combustion chamber has values

a ¢ <1 for idling and § = 1 for peak
power conditions

b. & 1 for beth idling and peak power
conditions.

e & -1 for idling and § < 1 for pak
piower conditions

d @ <1 for both idling and peak power
conditions.

A digsel engme w vsually more efficient

than a spark ignition enging beoause

a. dicsel being a heavier hydrocarbon,
rebesses mone heal per ko than pasoline

b. the mr standard efficiency of dicscl
eyele is higher than the Ut cycle, ai a
lixed compression ratio

¢ ihe compression ratio of a diescl
enpma 1 higher than that of an %1
engme

i self ignition temperature of dissel is
Iigher than that of gascline

In Rankine cyele, regencration resulis

hagher efficioncy becamse

a. pressure imside the boiler imaneases

b heat i added before sieam enters the
low pressure tarbine

¢ average lemiperatire of heat addition in
the: boaler mereascs

3.

2,

25

2T

28

Tol |3

d wtal work delivered by the (urbine
increasgs

Comsidening the variation of stafic pressune

and absolule velocity i an impulse stream

turhine, across one tew of moving blades

a  both pressure and velocity decrease

b. pressure decreases  but  veloaily
inercasen

¢ pressure  remains  constanl.  while
velooity increases

d. pressure  remains  constanl,  while
vieloeity decreases

An imidlustrial heat pump operates belween

the lemperatures of 27°C and -13°C. The

rales of heat addition and hest ngection are

750 Wand 1000 W_respectively. The COP

fior the heat pump is

a 15

b. 65

e 40

d. 3

For air with a relative humidity of 80%

a, the dry bulb temperature is lois than
the wet bull tempersture

b the dew point lemperature s less than
wl bally lemperature

e the dew point and weh bulb
femperatire are equal

d. the &y bulh  and dew  point
lemperatures are equal

During  heat  treatment  of  steel. the
hardngss of various stroctores m increasmg
order s

a, martensite, bme pearlite, conms
pearlite, spherodile

b 'I.-I'I: pearlite, decreases bol velowity
INcreases

¢ martonsite. coame  pearlite.  fine
pearlite, spherodite
i pemlite,  [fine

d. sphamndite,  coarse
pearlile. martensite

H;:ﬁnn of grocn sand mould increascs

wi

a  incresse in mombure contend beyond 6

parcent

wncreasg in permaability

dlecrease in permeability

inereases m both mowture content and

permeability

In {hivacetvlens gas welding. tempenture

at the inner come of the Aame is around

a, 38000

b, 300°C

R
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3

n

13

3

e I0°C

d, 2550°C

Cold working of steel 1= defined s
wiorking

o atits reciystallisation fempersture

h. above its reaystallization temperitine
[

d

. below its recrystallization temperature
. oat two  thirds of the melting
temperature of the metal

a  thread milling

b thresd chasing

¢ thresl cutting with single point fool

d. thread casting

Ag wol end work are not mocontset m

EDM process

a mwo melative mobon cccurs betweon
them

b, mo water of tool. cocurs

¢ no power iz consumed during metsl
cutting

d. no force between tool and worl: ooours
The dimensional limiz on a shaft of 25h 7

25.000,25.021 mm

25.000,24.979

25.000,.25.007 mm

25:000.24.993 mom

l?lmhd ueed for Transport i wod
18

e or g

zs

R ER
{ID-]I_l

TWO MARNE GUESTIOMS

Cmti_dm the mystem of amulaneouns

This system has

A mniiue solubon

b infinite nmber of zclutions

¢ mo salubon

4 exactly two salubons

The ares enclosed between the parabalay =
%" and the stramght line y =x s

a 18

b s

39,

Bafls
o 15
4 12
The solutton of the differential equahon

%4}!“4!}“

1
A yo—
Xk
k]
b, P:ii-f
.

¢ opt
d. omsolvable as equation 18 non-lnear
The vector field i F - v (where | and J
are unil vector) is
a. divergence free, bul not irrotabonal is
b, umotational, bat not divergence free
¢ divergence free and frrotational
d. neather divergence fres nor mrrodstonal
Lepalce transform of the fanction sin oo i
5

ol
h. e

; ‘P;

& =y—7
L

. ... Pt

-

A box containg 5 bleck and 3 red balle
Twao balls gre rndomiy meked one afier
anether from the ko, without replacement
The probability for both balls being red 12
190

L2

19/50

bl

triss consists of honzontal membes
(AC, CD, DB and EF) and vertical
members (CE and DE) having length
Ieach, The members AE, DE and BF are
mchined at 45° o the horzontal For the
uniformly  distibated load “p™ per umit
length on the members EF of the truss
shown in figure given below, the force in
ther memiber CD is

EEA S
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41 A bulber of mass “m’ imivels ot o very ligh
welocity v (ms shown in the figure) ond gets
embedded mside the block of mass “M”
mitially o rest on & rough horizomal oo,
The block with the budlet 5 seen 1o move i
distance <5" along the Moor  Assuming p
w be the cocflicient of kinetic [hetion
between (he block and the fMoor und “g”
the acceleration due o grvviry what is the
velocity ¥ of the bullet™

-+ )

M*#

b Mo~ fl_pm

iy
E #llh‘ + “}ﬁ
m
d E'-J'imn

n

Date for (). 42-43 are given below. Solve the
problems and chouse corree! answers.

A reel of mass “Mass™ and radius of gyration k"
i rolling down smosthly from rest with ane end
of the thresd wound on W held in the ceiding as
depicated n the figure. Consider the thickness off
the thrend and s mass neghgible in comparmson
with the radius *r" of the hub and the reel mass
“m" Symbol “g" represents the acceleration due
oy grovity

dhreaid
1 iimib raadinin

42 The lmesr scceleration of the reel =
1

Fil ol
(7 +k)
’*l
7 er)

Nof 13

43 The tensaon in the thread s
e
[ » %)

ED

et

F]a

(F+4)

Ll
d (F+&*

4 A simply supported laterally loaded beam
was found 1o dellecn mare than i specified
value Which of the followimg measures
will fedice deflection™
i Increase the area moment of inema
b. Incrense the span of ihe beam
¢ Select a differem  material  having

lesser modulus of clasticily
d  Magmude of the load to be increased

45 A shafl subjectied L0 040N expenences o
pure shear stress ion the surfice. The
masmum principal siress on he surfoce
which s st 45° o the axis will have a
vilug
w. Toos 45
b 2% com 45"

& 2Qeoom 45
d 2rsin 457 cos 45

Data for ). 46 are given below. Solve ihe
prohiems and choose correct answers,

The stwie of stress at o point “P” in 2 two
dimensional loading is such that the Mohr's cincle
15 point bocuted at 175 MPa on the positive normal
siress axis.

46, Determine the maximum and mimimim
principal stresses respectively from  the
Muohr's circle
a +I1T8MPa, - 175 MPa
b 4 175 MPa. «1 75 MPa
e =175 MPa
d 00

47 Determine the directions of maximum and
mimmum principal siresses o the pont
“P from the Maohe's circle
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48 For o ceriin emine having an overage
gpeed of 1300 mm. & Oywheel
approximated a8 a solid dise, 1w required
For keeping the Muchmtion of speed within
3% abowt the average speed. The
Auchuabion of kinetic energy per cycle is
found to be ZkJ. What is the least possible
mas= of the flywheel 1F s dhmmeder 15 not
o exceed lm?

a 40kpg
b Slkg
g 61kp
d Tikg

9. A Dexible rotor-shaft system comprises of
a 108 rotor diee placed in the middle of &
miss-less shaft of diwmeter 3mm and
length 500 mom between bedrings (shafl is
being taken mass-less as the equivalant
muss of the shaft is meluded m e rotor
mass) mumied af the ¢nds. The beanings
are assumed b simidate simply supported

conditions. The shaft iz made of
steel For which the vale of E 1220 < 10!
Pa. ‘What 12 the critical speed of rotanon of
the shafi?
a GOHz
b, S0 Hz
¢ 1ASHz
d. 1BOH=

Dt for ). 50-51 are given below. Salve the
problems and choose correct answers.

The circnlar dise shown i its plin view i the
figure rofates 1n a plane parallel to the horzontal
plane shout the point O at a wmfomrm angolar
velocity o, Two other poants A and B are located
on the line OF at distances ¢ and B from 0
respectively

50 The velocity of pont B with respect 1o
pous A w g veoor of magmtoude
e 0

10 of 15
b, 68 (s - rad and divection opposite to the
direchion of motion of pomt B
e (e - 1) and direchon same = e
direction of moton of pomi B
il. 0 frs = ) and direction heing from 0
ol
51.  The accelerstion of pont B with respect to
muﬁunvmofmgmmde
.
b mfrgnrﬁ}anddrntrh.mmu'ﬂm
direction of motion of pomt B
@ (re - ra) ond direction opposite to b
direction of motion of pont B
d. o (re = ra) and direction being from 2
to

Dute for () 52-53 are given below. Solve the
problems and choose correct answers,

A uniform rigid slender bor of mass | 0kg, hinged
at the left end is suspended with the hélp of spring
and damper arangement g shown in e figure
where K2kNim, C500 Netn and the sifToess of
the tomionsd spring Ko i8 1 kN/mirad. Tgnore the

P

-

5. The un-demped naurd  fequency  of
oscillabons of the bar about the hinge
point 18
a 4243 rad's
b, 30 rad's
¢ 1732 mds
d. 14,14 rad's

3. The dumping coefficient in the vibration
equattion is given by
A 500 Nmsairad
b, 500 XNA{mis)
¢ B0 Nmefred
€. 80 Nimis)

44 Bquare key of side “d/4™ ench and length!
is used fo tramsmit orque T from the
shaft of diameter “d™ to the b of a
pitlley, Assiming the length of the key 1o
be equal to the trickness of the pulley, the
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average dhear sress developed i the key
is given by

47
]

i
e

d

55 In & band brake the mbo of tight side band
tension o the tension on the slack side 15
3. il the angle of overhip of tand on the
dnmm i8 1800 the coefficient of [mction
required between drom and the bank 1=

)5 SlaEg |

Data for Q. 56-57 are given below. Solve the
problems and choose correct answers,

The overall gear mbo m 8 2 stage speed reduction
gear box (wath all spur gesrs)as 12, The mput and
output shafts of the gear box are collmear, The
conntershaft which 13 parallel fo the inpot and
output ghafls has a gear (2, teeth) and piooy (s =
15 fueth) to mish with pinion (Z, = 16 teoth) on
the mput shaft and gear (Zs teeth) on the outps
ghaft respectively, It was decided to use a gear
matie of 4 with 3 module m the firet stage amd 4
module in the second srage.

36, Zoand Zs are
n &4 45
b 45 amd 64
¢ 48 nd 60
d. 60 mnd 48

37 The centre distince m the second stage =
a 90 mim
b 120 mm
¢ 160 mm
d. 240 mm

58 A waler contmner i# Kept on a weighing
balamce, Water from a tap iz falling
vareally mio the container wath 2 volume
flow mate of €, the velonty of the water
whon it hits the water surface 15 U. At 2
parficiular mstant of tme e tofal omes of
the comtamer and water 3 U At a
particular instmt of time the tolal masy of
the contaner and water 8 m, The fome

6l.

11 ofis
registered by the weghing balunee at ths
mmetant of time as
a ns-rﬂf
b P‘E'rlﬂ-r
e g0 2
d 072
Adr Oowe through a wventun mud o
atmosphere Airdmuitjrnp;uhnu[hﬂic
pressure iz Py throal diameter i D exit
diameter ts Dy and exit velocity is 01, The
tlweat is connected to 2 cylinder contaimng
a Mictiopless piston attached lo a spring.
The spring constant 18 k. The bothom
surfice of the piston iz exposed W0
atmosphere. Due o the fow, the piston
moves by distance X .ﬁmmmug
incompress ble [etionless low, % is

—

%

a (ot k| ly
b () 2t |
L ! |\ r

e (pt? :‘ﬂ][%——l]tﬂf
d. t_p{r-rsﬂf-q;—n]rnf

A cenmifigal pump running at 5040 rpm
and ‘al s maximum iency i
defivening a head of 30m af a flow mie of
&0 liters per minnte, TF the epm s changed
tﬂlfl‘.'.i],ththﬂhmﬂl]mulinﬂaﬂd

o Tt
EE; =
s

i

mrtaamluﬂ:iua

e wmmn s

g
:
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Veloaity compounding
Pressure com pounding
tmpilee water furbing
Aspal turbing

Muoced fHow turbine
Centrifiygal pump

P-Z, Q1. R-1, §-6
P-3,Q-1, RS, 8-7

P-1, -3 R-1, 55

P-3, 0-4, R-T, 56

g oon @ Lhob A

=

Data for Q. 62-63 are given below, Solve the
problems and choose correct answers

A syringe with a frictionless plenger contins
water and hes &t 1ts end 8 100mm long needle of 1
min digmeter, The wtemal diameler of the

ie 10 mm Water density is 1000 kg'm’ The
planger & pushed m al 10 mmis ad the water
comes oul 48 9 j&t

=

d 115

63, Megloct Insses in the cylinder and assume
fully developed lamimir viscows [low
throughout the needls, the Darcy fction
Factor is 64/, Where Re is the Reynolds
number, Given U (he viscomty oF water
s 10 - 167 kgs m, the force F m
newtond required on e plomsper is
a 013
b Q16
¢ 03
d 44

64 In & counter flow el exclange, for fhe
hot fuid the heat capacity = 2 kifkg K.
masz flow rale = Skg's, mlet femperaiure
150°C, outlel temperatire = 100°C, For
the cold fnid, heat capecity — 4 klkg K,
mess fow rate = 10 kg's, mlet lemperature
= 20°C. Neglecting teal transfis o the
surrcindings. the outlet temperature of e
cold fubd 1 “C 1
a 7.3
b 325

120f15

a 453
d. 700

55 Congider o laminar boundary layer over a
heated. flat plate. The free strewm veloaty
15 Lo At somee distamee x from the leading
ig Oy and fhe thermal boundary layer
thicknesz ie & If the Prandil number 3
greater than 1. then

&, =8

By =y

.ﬁ,n-.ﬁ,-w,_:['”

d Eed-y"

= m

n

Daita for Q. 66-67 are givein below. Solve the
problems and choose correct answers,

Heat 15 bemng transfered by convection from
water 8t d5°C toa glass plate whose surface that ®
exposed to the water 18 at 400 The thermal
conductivity  of water = 0.6 WmK and the
thermal conductivity of glase & 1.2 Wimk, The
spatial pradient of tempersture in te water ot the
water-gliss inerfae is STy =1 » 10° Kim

arc

g e
=¥

. The value of the empermture grisdient m
the plass at the water-plass inferface in
Kim 18
o R iy
b. 00
e 0.5 =100
g Z# 10

67  The hest transfer coatficient b in Wim™ K
I5
a 00
h 48
E B
d 750

68, Considering the relationship TdS = dli +
pdV between the entrophy (5). miermal
energy (L7}, pressure (p), temperature (1)
and volume V), wineh of the following
statemenis is comect?

a. It 1 applicable only for a reversble
process
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b. For en ureversble process, TdS = dU7
-
¢ Itiz valid only for an ideal gas
d It ois equivalent 0 | bw, for a
reversible process

69 Ina gas mrbing, hot combmstion products
with the specific heats Oy = 0.98 klkg K,
and Cy = 0.7538 1k K enter the turbine
al 20 bar, 1500 K cxit at | bar, The
isoeniropic efhaemcy of the hmbame 12
0,94, The work developed by the turbme
per kg of gas flow iz
& GR9.64 k) kg
b, 79466 klkg
e 106872 kike
4 131200 ki ke

Th Anantomobile enging operites at o fuel mr
ratio of .05, velumetnc efficiency of $0%
il andicated themmml efficency of 30%.
Chiven that the calonhc vale of the fioel 1=
45 and the. density of air at urtaloe m
| kg'm', fhe indicaied memn =fective
pressure for the engine i
i 6075 har
b 673 bar
e 67.5bar
4 243 bar

Drita for Q. T1 & T are piven below, Solve the
problems and choose correct answers.

Mitrogen g (malecular weight 28) 18 enclosed m
a cylmder by o prston, ot the imtial comdition of 2
bar, 298 K and | m® In @ pamicular process, the
gaz slowly expands under igothermal condifion,
nntil the volmme becomes 2m' Heat exchmge
ocenrs with the atmosplens at 298 K during this

Tl.  For an engine operating on wr standard
fmcth.ﬂwdmvdmi: 10% of

72 The work mterachion for the Nitrogen gas

13 of'15
73. The ewophy changes for the Umverse
during the process m KK 18
A A852
b (LE0G67
c O
d. 0671

Data for €. 74 & 75 are given below, Solve the
problems and chonse correct answers.

A refrgerator based on ideal vapour comprossion
cycle operates between the temperahire limils of -
T amd 40°C! The refnperant emtens the
condenser e saturated vapour and leaves =8
saturated hgmid The enthalpy and entropy values
for sshwated lgod and vapour af  these
lemiperatunes are giver in the table below.

O | Wiy | AWy (30K |5 g

P

T4, Ifrefngerant circulation rate = 0,02 5 kg's
the refigeration effiect is equal to
A 21EW
b 25KW
e A0kW
d 40kwW
75 The COP of the reffigentor i#
a 20
T
o 5.0
d. 60
T6.  Heniness of steel greatly improves with
a.  uniwealg
b, cvamiding
¢ normalizmg
d. temperng
77 With o schidification factor of 0.97 « 10°
sm’. the solidification time (in seconds)
fora sphencal casting of 200 mm diameter

3w

1078

4311

3131

shell of 100mm diameter wnd 100mm
height with the comer rading of 0.4 mm =
o be produced by cup drawing The
required hlank diameter is

a. 18 mm

b, b6l mm

¢ 224 mm

Dan T
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",

d. 312:mm

A brase biller i3 to be exmuded from itw
initinl diameter of L00wm to o final
diameter of 50 mm:. The workang
temperntire of TOOPC and the extrugion
constant 18 250 MPa, The force requived
for extiusaon 15

& 344 MN

b 272NN

e 136 N

d. 036 MN

A metal dige of 20 min dismeber is to be
pimehed from a sheet of 2 mm thickness.
The punch anid the dia clearance s 3%,
The required punch diameter iz

a 9B mm

b. 1984 mm

e, 20,06 mm

d 2002 o

A bateh of 10 cuting tools could prodoge
500 components while workmg at S0mpm
with a tool feed of 0.25 mm/rev and depth
of cut of Imm. A similar batch of 10 toals
of the same specification conld prodoce
122 components while werking at 80 rpm
with a feed of 025 mm'rev and 1 nn
depth of cul How many componenis cin
be produced with omne cuttmg tool ot
Glrpm?

5 2D

h 3]

e X

d 42

A floeaded nut of M 16, 180 metrie type,
having 2 mm pitel with a pitch diameter
of 14,701 mm is to be cheaked for its pitch
dismeter wsing two of three mumber of
balls or rollers of the following sizes

a. Rollers of 2mim @

b, Follers of 1,155 mm i

c. Bolls of 2 mm

il Balls of 1.155mm g

Two dlip googer of 10mm  width
measnring | 000mm and 1002mm are
kept side by side in contaet with ¢ach other
lengthwise, An optical flat is kepl resting
an the slip gauges a2 shown in the figure.
Monochromatic Hght of wavelength 0,005
B928 mm 18 used i fhe mepechon. The
tatal number of straight finges that can be
observed on both slip gauges is

85

14 of 15

R

13

A part shown in the Bgure 18 machined o
the sizes givin below

P = 2500 & (08mm; Q) = 1200 =
.02 and 8 — 13,0052 mee

g s

L

QWi Rl

: P

With 100% confidence, the resultant
dimension W will have the specification
#. 990z 0.03mm
b 999 = Mmm
¢ 10.00= 0, B3mm
d. 10.00 % 0.1%mrwm
Mutzh the fallowing
Wark material
P Avrmhhm
0. e stoel
R. Copper Wire
5. Titmtiugm gheet
Trpul Joining

. Sobmerged Are Welding
-:r

Soldenmg
3. Thermit Welding
4, Atomic Hydrogen Welding
5. Que Tungsten Arc Welding
6. Laser Beam Welding
P2, Q-5 R-1,53
P, (-3, Bl 54
P4, O-1, R-6.5-2
PS04, B2, 56

BRFE

Data for (). B6-87 are given below. Solve the
problems and choose correct answers,

A evlinder 15 wmed on a lathe with orthogonal
machining principle. Spindle rotates ot 200 rpm.
The axial feed mae ie 025 mm per revolution
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Depth of cut 15 0.4 mm. The mbe angle 1z [0F. In
the analvsis 1 is found thet the shear angle is

.05
B The thickness of the produced chip s
& D311 mm
b, 03528 mm
¢ O81%mm
d. O846mmn

L3 In the above problem. the coefficient of
frigtion al the chip ol inferfoce obisined
usrng Eamest and Merchani theary is
a 018
b 036
e 0T
d (U8

B8 Two machimes ol the same produchon mie
are mvailoble for use. On muchine |, the
fixed cost 1s Bs. 100 snd the vimable cost
i Ba 2 per plece produced. The
coaresponding numbers for the mochine 2
are Rs. 200 and Re. 1 respecovelv, For
cortain drmtegic remsens both the machings
are o be wsed concurrently. The sle price
of the first 800 wmits & Bs 350 per amit
and subsequently it is only Bs 300, The
breakeven producton mte lor  each

(LY
resadential school stpulatas the stedy
howrs a5 800 pm to 1030 pm. Warden
makes mrdom ¢hecks on o certmn stildent
Il occasons a day during the study lours
oover o period of 10 davs nod observes that
e 15 studving on 71 occamons. Using 95%
conflidence imlerval.  ihe  extimmied
mitmimum hourse of s stody dunng
i disy period is
a B.S hours
b LAY hoars
e 161 hours
d 184 hours
9. The sales of eyeles i o shop in four
consecutrve months are given ns 7, 6R,
#2, 95 Exponennally smoothing average
method with 4 amoothing factor of 0.4 13
used in forceasting. The expecied number
of sales in the next month is
. 3
b T2

9l

L L

150l 13
¢ 86
d, 136
Market demand or springs is 800,000 per
annum, A company purchases this sprng
i Jots and sells them. The cost ol makine
w purchase onder is Bs. 1,200, The cost of
stvrage of spangs s Hs 120 per stored
piece per anmum  Fhe economic onder
quaniny 1=
a A0
b 2438
S L]
d. 8004
A momafacturer produces fwo bvpes of
products, | and 2, at prodection bevels of
xp and x; respectively. The pmfit is given
s 2% v Sxp The production constramts
H =N
e (L ."!:‘5 -il'.l
ELRE L |
% %210
%= 0, %30
The maximum profit which can meet the
consirinis is
x 20
b, 3%
e 4
d 75
A Project consists of sclivities A o M
shown in the net in the following figure
with the durition of the scbivities marked
indavs

The project con be completed
n between 1R 19 duvy
b. betwioen 20,22 dovs
¢ betwesn 24,26 dove
d. bhetween 60,70 dovs
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GATE-2iH3 Lol 5
MECHANICAL ENGINEERING I
OME MARMS QUESTIONS d 1%
P T 7 The second moment of a circular area
I If:l" = 15 equal 1o about the dismeter 15 given by (D s the
a 0 diameter),
i i I
e d ".
& =l g 20
2 The sceurncy of Simpson’s rule quadeature 16
for astep sire his & ﬂ,r_
a m:} 32
b O g i
c Omh) i
d 0’ ] A concentrated load of P octs on a simphy
3 Far the matrix [': __Il] the eigen value are “'FP““'d'““‘“‘-"r*P"“L“‘d‘*m‘;'
a el from the lefl support. The bending moment
b Eipld at the posnt of application of the load is
c 3am$ 5“":.?
d Jand® : iy
4 Mx=g(9-sind) andy = a (1-cosi), : o
L g
(hen - will be equal o P
(8 8 =
il !n[?i
1PL
g ==
b m[ﬁ] . ; ;
2 9 Two dentical circular tods of sume
i diameter and same length are subjecied 1o
© W[;) same magnilude of ol tensile force One
ol the vods 15 made ow of mild sieel
d m[ﬁ] having the modulus of elasticity of 206
2 GPa The other rod 15 made oul of cast iwon
5. The mngle hetween two unit-magnitude having the modulus of elssna of 100
coplanar vectors PO KG6, O 5000 and GPa Assume both the materals (o be
Q0,259 0kih 0 wall be homogensous and isoiropie and the axial
P force causes the same amount of uniform
b 3E giresz in both the rxds. The siresses
c d%° developed are with in the proporional
d &n° limit of the respective matenials, Which of
(3 The sum of the eigen valuas of the matri the following observations is correct
11 7 a Both rods elongaie by the sume
: : amount
B SN ; : : b Mild sieel rod elongales more than the
casl iron
B X ¢ Cast wron rod dongates more than the
B ¥ nuld steel rad
e ¥

widing a piece of information. This is not an official one. This might be used i
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)

11,

d. As the siregees we equal sirmns wre
alzo equal in bath the rods
The beams, one having square ooss
sechon mnd another crcular cross-sechon,
are subjected to the same amount of
bending moment. I the cross secticual
aren a8 well ag the matenal of both the
besums are the some then
i maximusn bending stress developed
bith the bowms ie the same
b, the amcols beam experience mome
bending #trees than the square one
¢ the squore beam experiences more
hending stress than the cirenlar one
@ a3 e material is same hoth beame will
expenence same defirmation
Conader the ammpemnent shown i the
figure below whore J 1 the combined polar
miper moment of merta of the disc and the
ghafiz. K. K K are the torional siffiess
of the respective shafts. The watural
frequency of torstonal oscillation of the
disc 15 gaiven by
-
[ty W1 L

[ —
bt e

o :ﬂ_*xﬂm

oF

+ KL - K
LN T
[ EEE
VKK « KK+ EK)

o FEEETE
S K]

Macimium shear stress developed on the

surface of o sohd arcalar shaft mder pure

torsion ¢ 240 MPa. 1F the shaft diameter 1s

dovbled then the mainmny shear stress

developad comeponding o the same

torgue will be

a 120MPa

b &0 MPa

¢ 30 MPa

d. 15MPa

The mechansm used i o shaping, machme

[E.3

a  aclosed 4-bar e laving 4 revolute
Jitrs

]

14

1

16,

17.

Sof IS
b, & doved 6-bar chmn having 6 revolute

pairs
¢ aciosed 4-bar chain having 2 revahite
and 2 shiding pairs
d, un inversion of the single slider-crank
chain
The lengths of fhe links of a 4-bar linkoge
with mevolite pars only me p, . v and &
m]itl.ﬂ:'vmﬂl.ﬂp{qtr-ﬂi.\la‘lmnf
these links shoold be the fixed ome, for
obtaiming & *“double crenk™ mechanism?
a links of length p
b, lintks of Tength q
e lmnk oflengthr
d. link of length s
When a cylinder i& located in o Vee-block
the notiber of degrees of Beedom which
are arrested is
a 2

R
qua

rope 15 desipnated ae 6 = 19
nmduﬁhwmﬂtanumbmﬁ-g
represent

A, dinmeter o omillimeter x length o

b. dismeter in centimeler x length in

c. number of srands x number of wiresin
ench strand

d. numbes of wires in each stand x
ey of strands

A Cylindnical body of cross-sectional areg

A, height H and density p,. i# immersed to

a depth h in a ligud of density p, and ted

to the bottom with o sting, The ennon in

he string 1¢

H

g - pheld
L= e
L - g

L

E
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