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1 Choose the most appropriate phrase from the options gwven below to complate the
following sentence.
The aircraft take off as soon as its flight plan was filed.
(4] is allowed to [B) will be allowed ta
(C) was allowed to (¥ has been allowed to
Answer: [C)
2. Read the statements:

All women are entrepreneurs.
Some women are doctors
Which of the following conclusions can be logically inferred from the above statements?

(4] All wornen are doctors (B) &Ml doctors are entrepreneurs
[C) All entreprenaurs are wormen (D) Some antrepraneurs are doctors

Answer: (D)

3. Chaoose the miost apprapriate ward from the options given balow to complate the following
sentence.
Many ancient cultures attributed disease to supernatural causes. Howewer, modern science
has largely helped ___ such notions.
(&) impel (B) dispel [C) propel () repel

Answer: [B)

4, The statistics of runs scored in a series by four batsmen are provided in the following table,

Who Is the most ggnsistent batsman of these four?

Batsman Average Standard deviation
K ilz 5.21
L 46.0 6.35
M 54.4 6.22
N 179 5.90
(A) K (BIL () (DY N

NMOTE : ZnEcrm;Eﬂ‘i'.vé-%:gi‘cvided here is only for reference. It may wvary with the original.



Exp:  Ifthe standard deviation iwissssheie eiitbedess deviaiion or batsman is more consistent

5, What is the next number in the series?
12 is Bl 173 357
Answer: 725
Exp: 12 35 Bl 173 357
! J\ J | i i [
46 52 184 368
difference
357
= J68
125

Q. No. 6~ 10 Carry One Mark Each

6. Find the odd one from the following group:

W.EK,O WA F.N,T.X MWD
(A} W.E KO (B] LOW.A (B) FN,T.X (D) MVBD
Answer: (D)
Exp:
W E K O t g W a F A
B [] 4 S 8 6 4 E B Fl|
Difference of position: O
7 For submitting tax returns, all resident males with annual income below Bs 10 lakh should @1
up Form P oand all resident females with income below Bs 8 lakh shoold fill up Form All
people with incomes above Rs 10 lukh should fill up Form R, excepl non mesidents with
income above Rs 15 lakhs, who should fill up Form 5. All others should fill Form T. An
example of a person who should fll Form T is
[A] a resident male with annual income Rs 9 lakh
|B] & resident female with annual income Rs 9 lakh
(C) a non-resident male with annual income Rs 16 lakh
(D) a non-resident female with annual income Rs 16 lakh
Answer: (B]

Exp:  Resident female in between 8 to 10 lakhs haven't been mentioned.

MOTE: Information provided here is only for reference. It may warv with the original.



H. A train that is 280 metresdeng. bavaioga-omif omespeed, crosses a platform in 60 seconds
and passes a man standing on the platform in 20 seconds. What is the length of the platform
in metres?

Answer: 560

Exp:  Foratrain to cross a person, it takes 20 seconds for its 280m.

50, for second &0 seconds. Total distance travelled should be 840, Including 280 train kength
so length of plates =340-280=560

9. The exports and fmparts {in crones of Bs.) of a country from 2000 10 2007 are given in the
following bar chart. If the trade deficit is defined as excess of imports over exports, in which
year is the trade deficit 1/5th of the exports?

mExpors g lmports
|
| |
|
|
| |
H
| |
n
| |
| |
(A 2005 (B2004 {C) 2007 (¥ 2006
Answer: (D)
i 2004, imports — exparts =.1_l:1=_l'
exporls n 7
5
20085, _—ﬁ = i
TE T
~
2006, u__l:'!.. = a]_
100 §
]
2007 : = A,

10, You are given three coins: one has heads on both faces, the second has tails on both faces,
and the third has a head on one face and a 1ail on the other. You choose a coin al random and
togs il und it comes up heads. The probability that the other face is tadls is

(A 144 (B 173 ()12 ()23
Answer: [B)

MOTE: Information provided here is only for reference. It may warv with the original.
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Qv b 35/Carey; Dpe Mark Each

1 X0
1. Given that the determinant of the marix | 2 6 4| is-12, the determinant of the matrix
-1 0 2
[2 6 O]
4 12 Blis
-2 0 4
(A)-06 {B}-24 () 24 (13 96
Answer: {A)
2 B 30
Exp |4 12 f =(2)|2 6 2| =8x(-12) = -96
=3 B =] O 2
3 Ltn—s.in:is
+0] — cogxX
(A0 (B}1 {C)3 {3 ot defined
Answer: (A}
My lim x—sinxn[_‘
a0 | —ppax 0
Applying L. Hospital Rule, I.n:n i =_r21|
TR 11} L0

&)
Once again, L. Hospital rele hm — (—J =1}
' DORX

3. The argument l:rfl;m-mmp!cxnmnhcr— where i =41, is

x T
[A) == (8] - () = (D) =
Answer: (C)
3 Y =ﬂ = F l:l-iHEIHI|I
Expc  Given 2 {I—-u}{lﬂ]
1Y e 14t s
B L e M S T

Arglz) = Arg(i)

o

:mILEJ = m'!wzi
X 2

MOTE: Information provided here is only for reference. It may warv with the original.



4. Thematrix form of the |i&‘é’.“s5§'|%-'i’-‘%"="‘i°-bﬁr‘ and %ﬂ‘ +8y is
W e Y
oM AN oY

Answer: (A

Exp:  Given that % = In -5y
i
dy

— = dx+
e
d [x] 3 5] [x
Malrix term — { b =
S 1y [4 SW ¥

S, Which one of the following describes the relationship amaong the three vectors, 1+ ]+ k.,
2+ 3+ kand 5+ 6] +4k7
(A0 The vectors are muivally perpendicular
(B} The vectors are linearly dependent
() The vectors are linearly independent
() The vecioes are unit veclors
Answer: (B)
Exp:  Given vecloms are i+ j+k,  2i+3j+k and Si=6j+k
1
1| =0
1
= Wectors are lineardy dependent

6. A circular rod of length *L" and area of cross-section A" has a modoeloes of elasticity *E” and
coefficient of thermal expansion ‘o', One end of the rod is fixed and other end is free. IF the
lemperature of the rod is increased by AT, then

1
2
b

Bn b =

{A) Stress developed in the rod is £ a AT and strain developed in the rod is a AT
{B) Both siress and strain developed in the rod are zero

{7 Stress developed in the rod is zero and strain developed in the rod is a AT
() Stress developed in the rod is E a AT and strain developed in the rod is zero

Answer: {C}
Exp:  Since one end of the rod is fixed and other is free (o expand. Hence the Temperature stresses
a  aAl
=l em—a—— = @AT

MOTE: Information provided here is only for reference. It may warv with the original.



7. A metallic rod of Smrg:lep gihisnd Smmodismetes, when subjecied 1o a tensile force of
1DOKN at the ends, experiences an increase in its length by .5 mm and a redoction in its

diameter by 0,01 5mm. The Poisson’s ratio of the rod material is
Anmswer: 0229 10 0.31
Expe | =500 mm,d=350mm, p=100KN

&l = 0.5 mm, 8 = 0.015

Poisson 's Ratio "I_":=M
vm ¢ Longitudinal strail

_Bdjd _0015/50

TN 0S50

& Critical dumping is the
(A0 Largest amoont of damping for which no oscillation occnrs in free vibration
() Smallest amount of damping for which no escillation occurs in free vibration
(C) Largest amount of damping for which the motion is simple barmonic in free vibration
(17} Smallest amoant of damping for which the motion is simple harmonic in free vibration
Amswer: (B)

9. A circolar ohject of radivs ‘r° rolls withoat slipping on a horizontal level Noor with the center
having velocity V. The velocity at the point of contact between the object and the Aoor is

(M) TR0 {81V in the direction of motion
() ¥ opposite to the direction of mation (1) V vertically upward from the floor
Answer: (A)

Exp:  Velocity at point of contact = Rio
{ R = Radius of point from Instantancous centre)
+* The inslantaneous cenlre is al intersection af object and Qoor, hence mdivs B = 0
£ Velocity at point is zero.
10, For the given siatements:

L Mating spur gear teeth is an example of higher pair
[1, A revolute joint is an example of lower pair

Indicate the correct answer,

{A) Boihland I are false (B} 1is true and 11 is false
() 1is false and I1 is true {12y Both 1 and 11 are true
Answer: ([0

Exp: Since higher pair bas a line or poinl contact and  lower pair has a surface of Area contact.
Hence both are troe,

i.espur gear has line contact (Higher par) and Revolole joinl has surface contact (lower
pair}.

MOTE: Information provided here is only for reference. It may warv with the original.



11. A rigid link PQ is!m]wﬁg}mﬂglﬁﬁﬂ&mﬁuﬁzmﬂu%minlh figure. The
magnitude and direction of velocity Vi, and the direction of velocity V, are given. The
magnitude of ¥V, (in m/s) at this instant is

"|"q=1m|’¢

(A 214 (B) 1.89 {cy 121 (I} 096
Answer: ([1)
Expe By Instantaneous center method: Say o = angular velocity of rod

v, =ruas_ (1)

r ¥
" " L I, v
= i o
o By S o Tas + 30) - da{ 1) L N
insinﬂﬁﬁ“] ar
1, sin{70°)
sin{65) " g
= =11,96,
Yo sin{'?t]]v'

1Z. Riot number signifies the ratio of
{A) Convective resistance in the uid 1o conduclive resistance in the sold
{B) Conductive resistance in the solid to convective resistance in the fluid
() Inertia force (o viscous force in the fuid
{13 Buoyancy foroe to viscous force in the floid

Answer: (H)

Exp:  Bict-number:

Rict number provides a way to compare the conduction resisiance within a solid body 1o the
convection resistance external to that body (offered by the sumounding fuid) for heatl

transfer:
Bi _hs  Volumeof the hody

]
k Surface area
Where's" is a characteristic dimension of the salid
‘I is convective heat transfer coafficient

MOTE: Information pruﬁtﬁiﬂ'“ﬁi‘ﬁ‘ﬂ?lﬁﬂ!?rmbh‘WEference. It may warv with the original.
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13, The maximum theoreticalmork obiainehle svhen aogystem inferacts to equilibrivm with a
reference environment, is called

(A} Entropy (B} Enthalpy {C) Exergy (I Rothalpy
Answer: {C}
Exp.  Exergyv (or) Available Energy:
The maximum portion of energy which could be converted into wselul

wark by ides] processes which reduce the svaiem to dead staleda state in equilibrium with the
earth and its almosphere}).

14, Consider a two-dimensional laminar fow over a long cylinder as shown in the figure helow.

T,

The free stream velocity is 11_ and the free stream temperatare T, is lower than the cylinder
surface temperaiure To. The local heal ransfer coefficient is minimum af point
(Al {B}2 iCy3 (D)4

Answer: (B)

Exp:  For laminar flow, the heat transfer coefficient 15 minimum where the boundary layer
thickness is maximum and vice versa For tarbulent-region boundary layer thickness is

maximum al 3 but for laminar boundary laver thickness is maximuom al 2 so minimum Beal
transfer coefficient.

15, For a completely submerged body with centre of gravity (" and centre of huoyvancy “B', the
condition of stability will be

(A0 s located below B (B} (3 1% located above B

(Cy Gand B are coincident {10} independent of the locations of G and B
Answer: (A)

Exp: A body in o liguid is said (o be stable, when given small displacement, il returns o ils ordginal
position,
vahility of completely sul odies

W

The center of gravity *G" is below | he centér of Buoyancy ‘B,

MOTE: Information provided here is only for reference. It may warv with the original.
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16. In apﬂﬁﬂﬁmLuﬂM{MMWﬁbﬁmw from B0 KPa 1o 3 MPa. The pump
has an isentropic efficiency of (.85, Assuming thal the temperature of the water remains the

same, the specific work (in kl/kg) supplied 1o the pump is
(A) 034 {B)248 {C}2.92
Answer: (13}
volume of fluid 1
— e e =10 'k
Massof flid  p mou kg

Isentropic compressor work
Actoal compressor work
V[ AF]

Expc  Specific volume =

T'I:

Actoal compressor work =

1077 = M -R0)KPa
a 0.83

é

= T ida kJ,"I:g

=3
()

17. Which one of the following is a CFC refrigerant?
(A)RT44 (B} R290 {C) RS2

Answer: (T}

Exp:  Among all refrigerants E302 is the only CFC refrigerant,

(D) 343

(M RT18

18. The jobs arrive at a facility, for service, in a random manner. The probability distibution of

number of arfivals of jobs in a fixed time interval is
(A Narmal {B} Poisson {C) Erlang

Answer: (B}
Expe
.04
0,03
pix=K] .01
0.09
.05

(.00

] 1 I
1] 3 10 15

k
Poission distribation

{[¥) Bela

Since amval males depends spon the tme factor, so sccordingly graph can be chosen from
Poisson distribution, but nommal distribution expresses same resull throwghout.

Information provided here is only for reference.

It

may warv with the original.
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19, In exponential smoothenivgmethad sdhich poeel themmllowing is true?
(A) =t = ] and high value of @is used for stable demand
{B) 0= =1and high value of ais vsed for unstable demand
(0) et 21 and high valie of ois used for stable demand
(D) ot = 0 and high valoe of wis used for unstable demand
Answer: (B}
Expr (o2
high value of 'a’ means more weightage for immediate fonscasi.
Less value of ‘o’ means relatively less weightage for immediate forecast, or almost equal
weightage for all previous forecast.

Hence high value of forecast is only chosen when nature of demand is not reliable mther
imslzhle,

0. For machining a rectangular island represented by coordinates POOJ0, (100,08, Ri 100,500
and (0,50) on a casting using CNC milling machine, an end mill with a diameter of 16 mm is
useidl.

The trajectory of the culter centre (o machine the island PORS is
(A) (-8, —8), (108, =8), (108,58), (=8,58) , (-8, -§)
(B) {2.8), (94.8), (94.44), (8 44}, (8 5)
() (=88, (04.0), (04,44}, (R 44), (-2.8)
(00 (0,00, (100,00, {100,500, (50,0}, (0.0)
Answer: (A)
Expe  End mill centre = (0.0)
Since Radivs of end mill is & mm
& qall point p* = -8, -8
Call point Q' = (10048, B+l) = (108,-8)
«x direction {0,50)=8
Call point "R° = { 10840, 5048} = {108.58) #) R = {100.50)
=y direction
Call point *8" = (108-100 -2x8,58-0) = (-8,58)
—-x direclion
Call point ‘P* = {-8-0, 50-30-8) = (-8,-8) x
—-y direction Pa {00 108 €= {1000

e i, 0
g

21, Which one of the following instruments is widely used to check and calibrate geometric
features of machine tools during their assembly?

(A Ulirasonic probe (B} Coordinate Measuring Machine {CMM)

{Cy Laser interferometer (D) Vemder callipers
Information provided here is only for reference. It may wvaryv with the original.
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Expe  Geometric accoracy of the machine tools are generally checked by Laser interferometer, as if
is wvery cheap and easy to handle.

22, The major difficulty doring welding of aluminiom is doe to its

{A) High tendency of oxidation {B} high thermal conductivity
() Low melting point (D} low density
Answer: (A}

23, The mmin culting force acting on  tool during the tuming {orthogonal cutting) operation of o
metal is 400 N. The wming was performed nsing 2 man depth of cut and 0.1 mmfrev feed
rate. The spedfic cutling pressure (in Nomm®) is

(A 1000 (B} 2000 {C) 3004 (D 4000
Answer: (B)
Exp:  specific cotling energy =—F'L
bxt,
_ 400
T 2x01
= 2000 Nfmm*,

. The process of reheating the mariensitic steel (o redoce ils brittleness withoul any significant
loss in its hardness is

{A) Normalising (B} annealing {0 quenching (13 tempering
Answer: [A)
25, In solid-state welding, the contamination layers between the surfaces 1o be welded are
removed by
LAY Alcohol {1} plastic deformation
(O water jet {0} sand hlasting
Answer: (B}

0. Mo 26 = 55 Carry Two Marks Each

26, The integml #{yix—xdy} is evalvated along the cirde x*+ y‘:% traversed in counter

clockwise direction. The integral is equal o
hid A n jid
(A] D B} —— C)—— D} —
) (8) -3 Q-2 (o) 7
s Anmswer: (C) | 1 . i
MOTE: Information provided here is only for reference. It may warv with the original.



Exp Giveninegral {ydx - SIPY WIRRASKSD &Eﬁe%‘m
Applying Green:s theorerm
§Md;- hmu_j'j[ﬂ-ﬁ]dm
where R is region included in ¢
Gydx—xdy =j!t—l—udxd:r-

=2 [[ dxdy=—2xRegion R = - Zxarea of circle wi:hmdiusIE
|'l -
Lxd A
F}
a7, If v = flx) is solution of ?:—§='D with the boundary conditions v = 5 at x = (1, and %“Enl at
X

x=100{(15=
Answer: 3 o 36

2,

Exp:  Given H:U,j=ﬁul1=ﬂ.£=2 al x=10
ix’ ix

— Auxiliary equation is m’ =0

=m =00

v =[gtex)e’ =g +ex

¥,=0

Cieneral solution y=¥ + % >¥y=g+ox
y=3alx=0 =g =3
E:Z =10 =2 3=c,
ix »
y=5+21x

}'{] 5}=5 +3=33

28, In the following table, x is a discrele random variable and pix) is the probability density. The
standard deviation of x is
X 1 Z 3
pix} 0.3 0.6 0.1
(A)CLER {B}10.36 {C) 034 (D) 0.6

NMOTE : Infurmmgﬁr:b@uvided here is only for reference. It may wvary with the original.
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p{x] 0.3 06 O
mean{pf) =exp(x) = Ix0.3+2x06 +3x0,]
=03+1.2+403
=l.8
E(x)= Ex' P(x)
=1=03 +4x0.6 +¥x(.]
=03+24 +09
=3.6

Exp  Civen

Variance v(x) = E(x*) =p" = 3.6-(1.8)
8D{g} = + v{x]=+.,||'3.6—1t.3}" = J03=08
g, Using the traperoidal role, and dividing the interval of integration into three equal
suhintervals, the definite integral ]J|1|d.x is
-1

Answer: 11010 1.12

Exp: J'_':|.x| dx
Let y=|x|
n = no, of subintervals = 3
h:—L _nﬂ =—1_{_]] =£
n 3 3

ik :
Values of xames, 1, =1+=, -11-2[5 ! -1+3[5J
3 3 3

X -1 “l_

taa | = |ua | =

°3
- 1
!r_lll 1 3

trape zocial mule = }”l:ld-l =%[ (¥, #¥. ) 42{V 4ot ¥, |]]

iyl
)

1 4 1 10 10
A PTLI g S R TI]
[ ] 3 3

' 1] 1
= ﬂnid: =E|l{l+l‘]+1[§+

3 3 &

an. The state of siress al a point is given by o, = —6 MPa, a6, =4 MPa, and 7, =8 MPa, The
maximum tensile stress (in MPa) at the point is
NOTE : Infurmﬂﬁﬁzﬁ%maed here is only for reference. It may wvary with the original.
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Eipr @ =
i 1 3
_—h+4
e
=843
31. A block R of mass 100 kg is placed on a block 8 of mass 150kg as shown in the figure. Block
R is tied to the wall by a mass less and inextensible string PQ. [T the coefficent of stalic
friction for all surfaces is 0.4 the minimum force F (in KN) needed (o move the block S is
%
A
%
?___Q, R
A
Z
e 5 —sF
Z
I TTIFTTTFFF T TT7
(A) 069 (B0=8 (C) D98 (o 1.37
Answer: ([1)
Expe Ry, R”a
. wy g
| = I
| —
—uRk, - |
! T |
10 kg 250 kg
F=0d4x100x9.8]4 0.4x250x% 81
=137 kN,
i A pair of spur gears with module 5 mm and @ centre distance of 450 mm is used for a speed

redoction of 5:1. The number of teeth on pinion is

Answer: 29 1o 3]

Expe

Information provided here is only for reference. It

Given speed Ratio = 5:1

d +d

cenlre distances = L= 450

=d, +d, =900 = 5d, +d, =900
5 d, =150

m=—L=T :Ez 30,
T k]

may warv with the original.



33 Consider a cantilever beagibavi igi bl massmd uniform Mexural rigidity, with length
.01 m. The frequency of vibration of the beam, with a 0.5 kg mass attached al the free lip, is
106 Hz, The flexoral rigidity (in N.m?) of the beam is

Answer: D064 1o (1067

FL!
Expe =3
F 3El
e e P
T
k:iu\ 3:]3
0.0l
k =3, (00K El
J_ (3000, 000 EI
b ik HS
24494 i
fh=..“f:. ,|m=_.__is£
’x Iz

El =0.065 N,

34, An ideal water jet with volume flow rade of 005 m' /s strikes a flal plate placed nommal o
its path and exerts a force of 1000 N. Considering the density of water as 1000 Kg/m’, the
diameter (in mmj) of the water jet is

Answer: 56 057

Exp:

el et o Flat plate

Jet of waler

Given: Q=0.05m"s

F, =1000 N
p=1000kg/m'
D=

F; = Rate of change of momentum in the direction of foroe

MOTE: Information provided here is only for reference. It may warv with the original.



[1ELS! . i | c
- [‘,—mxhxﬁuaj velocity *HlatERgRy = 1o0= - com
imme

— pav, velocity of jei after sirking is equal to zero

sy

spaV{V¥-0)=F, wQ=aV '-‘-t':%
]m1=ltl]{m-.1>c%
Q' =ga; a=(005)
En-‘ =2.5%107

d=0.05641 m=56.4 | mm.
35, A Block weighing 200 N is in contact with a level plane whose coefficients of static and

kinetic fiction are (1.4 and 0.2, respectively. The block is acted upon by a horizontal foree (in
Newtony P=10¢, where ¢ denoles the time in seconds. The velociiy {in m/s) of the block

atlained after 10 secondsis
Answer: 4.8 1o 5.4 00 N
Exp: By 2™ law of Newton in x direction
. -
Py, R =mm . p 4
S P-pR=mY TITIT L Sk
di -—
. R=200N

3 Iy
v, =y, = fav=— [(P-p, R o 1y

Free Body diagram l
]

| in
= 01 — 11,2 3 200 —
[. o ..I‘[[l i i

Lo81) '_T_““
v, =0=4.90mfs.

A

36, A slider crank mechanism has slider of mass 10 kg, stroke of 0.2 m and rotates with a
uniform angular velocity of 10 radts. The primary inertia forces of the slider are partially
balanced by a revolving mass of & kg at the crank, placed al a distance equal to ¢rank radies,
Neglect the mass of connecting rod and crank. When the crank angle {with respect to slider
axis) is 307, the unbalanced force (in Newton) normeal o the slider axis is

Answer: 29 1o 31

3

Expc I=T=H.| m=6Gkg

F=mr{10 }sin®
= 6% 0.1 100 sin 3H°
=3N

MOTE: Information provided here is only for reference. It may warv with the original.



7. An offset slider-crank mgehynism ds;shewndp the-figgre at an instanl. Conventionally, the
Cuick Return Ratio (QRR) is considered to he preater than one. The value of QRR is

A0 mim

Answer: 1.210 1.3

Expe
AR =stroke length
AD=40-20=20
BO=40+20=50
ZADB = LBOC=ZA00
=H04 160
=2041

L N o

50+
180-¢

ORR = =1.255.

.38 A rigid uniform rod A8 of length £ and mass m is hinged at O soch that AC = 03, C8 = 2103,

Ends A and 8 are supported by springs of spring constant & The matural frequency of the
svalem is given by

C

= L3 =sp—2L—

(A} ‘JIIm (B) -E (€] E (D) %

Adgiswer: ()

. A hydrodvnumic joumal bearing is subject to 2000 N load at o rotational speed of 2000 rpo.
Both bearing bore diameter and lesgth are 40 mm. [f radial dearance is 20um and bearing is
lubricated with an ail having viscosity 0,03 Pas, the Sommerfeld number of the bearing is

Answer: 0,73 10 0,85

’ (£ ui
EBxpe 8= —| —2%
X[ le) P

MOTE: Information provided here is only for reference. It may warv with the original.



NMOTE :

d=40mm = r=20mm www .wingovt jobs.com
e=20un = ¢=20x=10" mn
jr= 003 Pa8 = i = 0.03%107* MPaS

2000
D, =2000 »D o=
B i 5 a0
p 2000
=t = =" _125MPa
Ixd 40x40
( 20 G.03x10" x@
= —— | x =04,
L 20107 } 125

40, A 200 mm long, stress free rod al room iemperature is held between two immovable rgid
walls, The temperature of the rod is uniformly raised by 250°C. IF the Young's modulus and
coeflicient of thermal expansion are 200 GPa and 12107 /°C, respectively, the magnitude of
the longitudinal stress (in MPa) developed in the rod is

Answer: 439 1o 501
" o = - =1
Exp:  1=200,AT=250°C, a=1x10 /.-:

E =200 GPa = 2000 10" MPa
a=aATE

= 1107 w250 200 10°

= 3¥} MPa.

41, 1.5 kg of water is in saturated liquid state at 2 bar (v = 0001061 m* kg, ue= 504.0 K)ke, bf
= 505 kMkg). Heal is added in a constant pressure process till the tlemperature of water
reaches 400CC (v = 15493 m’" / Kg, u = 2967.0 k)fkg, h = 3277.0 kgl The heat added {in

kJjin the process is
Answer: 4133 (04160
Exp: Given, m=15kg
h,=h, =505klfkg h, =3277.0
From [" Law,
A = du + pdv = dh = vdp
dQ=dh (as wip=0)
Q,, =dd=mih, =h }=[3277.0-505)x1.5
Q, = 4158k

Information provided here is only for reference. It may wvaryv with the original.
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42 Consider one dimensionglpleady sigte-heatamaduction acoss a wall {as shown in figume
below) of thickness 30 mm and thermal conductivity 15 Wim.K. At x = 0, a constani heal
flux, 4" = 1 % 10° Wim' is applied. On the other side of the wall, heal is removed from the
wall by convection with a fluid at 25°C and heat transfer coefficient of 250 Wim' K. The
temperature (in "C), at  x=Dis

i}
—
g = 1x10°W I m’ 4
LY
J— T]
'II =25n{:
Answer: 620 1o 630 — K——”—n
. P
Exp: l,‘!—ﬁ x=(
iy R
kA hA
L S
s L
L]
k h
25
1Y i ,3
a1
i35 250
600=T=-25C
T=625°C,

43, Water flows through a pipe hm'mg an inner radios of 10 mm at the rate of 36 kefhr at 25°C.
The viscosity of water a1 25°C is 0.001 kg/m.s. The Reynolds number of the Aow is _
Answer: 635 (o 638

Exp:  given Q=36kgfhr
1m" e = 1000kg fhr
so converting kgfhe to m’fs

Q=10"m'fs
L,
e K &

_PD, Q _4pQ_ _ 4x1000x10"

poE: pDx 0001 20 107 % x
4

R, =635.62

44, For a fully developed Now of water in a pipe having diameter 10 cm, velocity (.1 m/s and
kinematic viscosity 107 mifs, the value of Darey friction faclor is

NOTE: TnformdFRE: ADEW0 fhere iz only fFor reference. It mav wvary with the original.
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Exp:

45,

Given 0 =10 am = 0.1 mgyw wingovtjobs.com

Vom0 m's

v =107 m'fs
& =E=1}.lx{hl

v 14¥
R, =1000

= fow is bamimnar

Darey friction factlor =RE-{I'01 Taminar flow | =%= 0,064

In & simple concentric shafi-bearing arrangement, the lobricant flows in the 2 mm gap
hetween the shaft and the bearing. The flow may be assumed o be a plane Couette flow with
zero pressure gradient. The diameter of the shaft is 100 mm and its tangential speedis 10 mfs.
The dynmmdic viscosity of the lobrcant is 0.1 kg/mes. The frictional resisting force (in
Mewton) per 104 mm length of the hearing is

Answer: 1510 16

Exp: 1,=T1 = udu
F'- y ¢ plulai m_
i
F=Axpu—
dr ufr)
_mbpu -u, ]
T (&)
u, = tangential velocity
u,, = velodiy at bearing 2 mim
F=mallxi,] AB-9
=X I | M
2x10™
F=15T0T N.
46. The non-dimensional fluid temperature profile near the surface of a convectively coaled flal
I
plate is given by %%: a+ h%+ c[%‘l . where v is measured perpendicular to the plate,
L S &
L is the plate length, and &, b and ¢ are arbitrary constants. T, and T_ are wall and ambienl
lemperatures, respectively. IT the thermal conductivity of the fuid is k and the wall heat fux
is g, the Musselt number Nu = = 4 — % is qual 1o
(A) a (B b (C) 2¢ (I (b+2c)
Answer: (B}
= Y
Expe La—T=u-..I?.;'.r+.; :

Information provided here is only for reference. It may wvaryv with the original.
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T=T,+(T-T,)

A+==tg =
L | i

. dT b 2Cy]
=k =k{T -T, )| —4+—=
q o (T. ,}[L ]J
aty=10
:-—-Hm--r-L =h
(T -T. )k
Nu=h

L in'Tgcﬂ.r tjobs .com

47, Im an air-standard Otto cvele, air is supplied at (0.1 MPa and 308 K. The matio of the specific
heats {y) and the specific gas constant (/) of air are 1.4 and 2888 Ihke K, respectively. If the
compression ratio is 8 and the maximuom temperatore in the cycle is 2660 K, the heat (in

kVkg) supplied to the engine is _
Answer: 1400 10 1420
Exp o cvele

(1-2} [sentropic compression

PV = constant

-
T =i{r}

T, = 3088
=HMR40k

{2-3} Bochoric Heat addition process

Yy 3
. 4
i

E—

Ciiven ;

P =01MPa

T=3KK

r=14

R=02888 kifkpk

T, =280 K

Information provided here is only for reference. It may warvyv with the

original.
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0,722 kI ke
Q_ =0C, (T, -T,) =0.722{2650 - 608 40}=1416.27 ki

48, A reversible heat engine receives 2 kI of beat from a reservoir at 1000 K and a certain
amount of heat from a reservoir at 800 K. It rejects 1 kJ of heat 1o a reservodr ag 400 K. The
nel work output {in kJ) of the cycle is

(A) 08 (B} 1.0 Cri4 (I 2.0
Amwer: (O}
i'JiP-' 1000 K t | B0 K |
W=l N, =7

Wi =10 +Q)-Q,

Q= 1k

4 K

We know that for neversible heat engine change in entropy is always fero
That is AS =

Q, =04kl
Wy =[Q: +u:':|_u.'
={2+04)-1=14 k.

MOTE: Information provided here is only for reference. It may warv with the original.



449, An ideal reheat Rankine gyicle gpacges hetwaen (hepressure limits of 10 KPa and 8 MPa,
with reheat heing done at 4 MFPa. The temperature of steamn at the inlets of hath turbines is
S00°C and the enthalpy of steam is 3185 klfkg at the exit of the high pressure torbine and
2247 klfkg at the exit of low pressure turbine, The enthalpy of water at the exit from the
pump is 191 kMg Use the following tahle for relevant data.

Superheated steam | Pressure v h ¥
lemmperalun: (MPa}) [m1 ”;g} {kI/kg) (kI ke K)
°C) 4 0.08644 3446 70821
S00 4 0.04177 3399 6.7266

[hsregarding the pump work, the cyele efficiency (in percentage) is
Answer: 40 1042
Exp:  wy, =h, =h, EMPa
w=h,~h, 4 MPy
el waork T 10 MPa
Wo =Wy +Wep
={h;—h, )+{h;—hy)
CGiiven:
b, =191 kifkg
h, =3300 kJfkg
h, =3185 kifkg N
h, = 3446k]fkg 5
b, =2247 klfkg

w

M=
ke Qum

W, — W
i, =
e Q’.ﬂ
_(h,=h,)+(h,—h,)
" (h,=h,}+{h,~h,)
Nopite = 0407 =40, 7%.

5, Jobs amrive al a facility at an average rate of 5 in an 8 houor shifi. The arfival of the jobs
follows Poisson distribution. The average service time of a job on the facility is 40 minutes.
The service fime follows exponential distribution, Idle time (in hours) at the facility per shifi

will be
5 14 7 [L1]
A = B} — C) = D} —
(a) 2 (8) 4 (© 2 (D) %
Answer: (B)

MOTE: Information provided here is only for reference. It may warv with the original.



Exp:  Amival Rate = 5 jobs in 88 . wingovt jobs.com
Service time = 40 min/Job
= Tolal service lime = 40x5 = 200 min= %:%hs

Tl —
= Jdle Timse shift=t1—%= . lm

=ﬂhrs.
3

51. A metal rod of initial length £ is subjected (o a drawing process. The length of the rod at any
instant is given by the expression, L{t)=L_{1+1")where 1 is the time in minutes. The true
sirain rate (inmin~ ) ai the end of one minvie is

Answer: 09 10 1.1

Expe E= Jnill-

52, Dwring pure orthogonal tuming cperation of a hollow cylindrical pipe, it is found that the
thickness of the chip produced is 0.5 mm. The feed given to the zero degree rake angle tood is
(1.2 mumfrev. The shear strain produced during the operation is :

Answer: 2.8 1o 3.4

Exp:  Chip thickness mlio T=E=I—'
¢ Pl
mng:ﬂi-:ﬂ.;{
l=ran
f=21.8%

Shear strain = cot ¢+ tan {§—oj=cot 218+ tan (21 8—mj=29,

53, For the given assembly: 25 HT/g8. match Groap A with Group B

Group A Group B
(P H {1} Shafl Type
(Q) 178 (1} Hole Type
(R ITT {111} Hole Talerance Grade
(S)g {1V} Shaft Tolerance Grade
CAY P Q-100, BTV, S-11 (B} P-1. Q-1V, R-I11, 5-11
(C) P-I1, Q-111, R-IV, §-1 (13} P-11, -1V, R-II1, 8-1

Answer: {I)
Exp:  H7 is for hole where 7 indicates its tolermnce grade

NOTE: Information B3ia0es duf wheed indicatssis ioemuncegmde onea. Tt may vary with the original.



54 If the Tuylor's tool life exponend & dsfbd-mnd the feok ghanging time is 1.5 min, then the ool

life (in min) for maximam production rate is
Answer: 59 w0 6.1

- =2
Exp T, {[—"ﬂ. ]:1 n"xl.j:ﬁm‘n.
n -] B2

5

55, An aluminiom alloy {density 2600 kg/m') casting is to be produced. A cylindrical hole of 100
mm diameter and 100 nam length is made in the casting using sand core (density 1600
kg/m’ ). The net buovancy force {in Newton) acting on the core is

Answer: 7 to 8

Expr  d=1600kg/m’
p=2600 kg,lrm"

Melt huovancy force =weight of liquid displaced —weight of solid body
=vepxg—vxdxg=vg{p-d)

=§d’Lxg|:p~d]

=;n.:-‘ x0.1%0.81 (26001600} =T.IN.

MOTE: Information provided here is only for reference. It may warv with the original.
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