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Sol-1: (b) Sol-6: (a)

When local pressure falls below the vapour
pressure, boiling starts taking place which
leads to cavitation.

Speed of centrifugal pump V , =V
Lift of centrifugal pump H , = 100 m

Speed of actual pump V, = ?
So (b) is correct P ual pump V-

Lift of actual pump H =400 m
So2 (b) Given, ' ual pump -,

Website : www.iesmaster.org E-mail: info@iesmaster.org

P, = 50 kg/cm? P, = 150 kg/cm? We know
V,= 004 m® V,=0.039 md
’ ? vV D VH
Bulk modulus (K)
V2 H2
_Vdp:V1P2Pl ? V_1:H_1
dv V2 Vl
V, _ [400
0.04 150 50 v - V100
0.039 0.04
V., =
K = 4000 kg/cm? 2 = V4
V, =2V

Hence (b) is correct

Sol-3: (a) Buoyant force = Weight of liquid Hence (a) is correct

displaced. Sol-7: (b)

? Buoyancy depends on mass of liquid

: N
displaced Specific speed of pump = —HS’?

So (a) is correct

Sol-4: (b
®) Specific speed of turbine = N\/(S
Force exerted = Rate of change of P P T
momentum
Hence (b) is correct
F=mMmYV u
Sol-8: (b)
F= WV A. Pitot tube — used to find velocity by
measuring stagnation pressure head (4)
DN
Also U= "o B. Micro-meter — Measures differential
pressure (3)
PN C. Pipe bend meter — measure rate of flow
Y WY S @

D. Wall pressure tap — measures flow

Hence (b) is correct static pressure (1)

Sol-5: (d)

{Office : F-126, Katwaria Sarai, New Delhi-110016 (Phone : 01141013406, 8010009955, 9711853908)

Sol-9: (c)
hyW = h Y In characteristics curve of a pump, the curve

Y is drawn between (head/efficiency/input
s i i

o= h, 10 55 powgr) on ordinate vs discharge (Q) on

1 Yy U <f abscissa. _

vl 2l Hence ‘c’ is correct.

e
il
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Sol-10: (a) For deflection at A =0
Syg = 13600 kg/m?3
Sy = 900 kg/m?3

Differential pressure head

deflection due to moment M = deflection
due to load P

Sol-14: (d)
The load at C can be transferred to A

Hence ‘a’ is correct

g
8
B
:
:
i ML2 _ PL®
_ Sug x - §3600 g 2El _ 3El
Soil 1 ©900 *1 ;;50
h = 7.05 m of oll g Pa PL
Hence, ‘a’ is correct. % 2 T 3
Sol-11: (d) ks
g a 2
Given § L "3
o
D = 600 mm B
§ Hence ‘d’ is correct
£ = 30m
Sol-15: (c)
'P = 70 kPa g
% L. i — (Rankine th
) _rdp g P~ P P (Rankine theory)
Y Wall sheat stress V= ——— N R
2 dx o)
2
. N PcPe
0.3 70 W0 8 P = 5. p
vV = — U— g C E
2 30 g
g Hence ‘C’ is correct
V = 350 Pa g
‘_( .
Hence ‘d’ is correct % Sol-16: (a)
. 5 32M
Sol-12: (a) : Maximum bending stress VvV = —_3
_ g
Sol-13: (a) é (Bending equation)
Turbine Head = Kinetic head (assuming ; 16T
no loss) 8 Maximum shear stress e
—{
2 T _ .
P _ Vv e (Torsion equation)
g~ 2g a
5, Given Voo = Wax
900 W0® _ V™ g 32M 16T
1000 WO ~ 2 WO & = —%
s S
t S
V =42 m/s g
: v=
Hence ‘a’ is correct S 2
&
i
s

with a load and couple Sol-17: (b)

M=P.a EJ

B :
\ 1A b |
\ S .
e | ém :

X o 1 R

L v g :
|
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Apparent weight = actual weight — centrifugal w Sol-20: (a)
force. g
W = W mRZ % 50 MPa
g
Wy WV :
2 e °R E — —>100 MPa
E
vioo1 b
Rg ~ 2 fg Since no shear stress involved.
g Hence these are principle plane.
2 2 3
R 2V 2800° aim : \{ = +100 MPa
g 10 g
Hence, ‘b’ is correct. Z Vo = 50 MPa
3 .
Sol-18: (¢) Normal stress on maximum shear stress

lane
P = 30 Kg/cm? P

7o)
d = 60 cm & _ MYy
i V, = 5
V = 900 Kg/cm? g
DN
(=)
Pd N 100 50
Hoop Stress, V = —— B = — - 25MPa
2t K 2
Qo
8 -
30 u60 % Hence ‘a’ is correct.
900 = — © Sol-21: (b) Given
3 _
t = 10 mm b= Asquare - Acircular
i
Hence, ‘c’ is correct. E %2
=) az = —
Sol-19: (a) o 4
=
F.B.D. 2
[ d
a e a= -Js
— > 9 2
_a> 8
F N N =
—> M «— —» m 5 M _ v
2 Ty
g
F Z My Ma W2 6M 48M
a = = \4quare=_ T oa4 3 3 [«
M m g I 2a a 5| ¢
[¥p}
ForM,F-N = Ma 8
8 My  Md 64 32M
N=F Ma F MF g \{:ircular = 2 4 &3
M m <
N
mF E \{:ircular > \équare
N= ¥ m 8 So circular beam wil fail first.
&
o Hence, ‘b’ is correct.

Hence, ‘a’ is correct.
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Sol-22: (a)

~ ~
Vv A
resultant

Vesutant = \/rZ2 r Z° 2 r Zcos60

=rZ«ﬂ 1 2cos60c
=3V

resultant

Sol-23: (c)

_ bh®
36

Section modulus, Z

bh?
24

l.x  bh® 3
36 2h

ymax

Hence ‘c’ is correct.

Sol-24: (a)
ugu—n—
2L/3
Laterally
Restrained ———»—¥ ¥
Here
L/3

[T777777777
The column will behave as 2 columns.

For upper part, length = 3

Support conditions : Both ends hinged
Buckling load, P , =

2E| a 2L ¢
L © & 3
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9 E|
412

P

cr,l

For lower part length

2

o

g

:

;

g L

E -3

= . :

? Support condition : one end hinged and

i other fixed.

; se 3 1

é 2 Pcr = L., 2 _|eff \/E

g

i 18 SEI

3 = —

3 cr,2 L

_ ? Py = minimum of P, P,

-

@ 9$El

& = 42

N

=)}

2

Q Hence, ‘a’ is correct.

(=3

(=

g Sol-25: (d)

o0

g

3 |

5( 1

— I

A :

] |

o 1

. I

|

£ R

=2 I N
1 r \

§ mrZ le——#

= 4m-moT -

T !

£

A mg

3

z

s I F =0

[o] .

! Y Tsin T = mg

:

g . L? r?

=~ Also from triangle, sinT =

o5 L

= mg mgL

S 2 T = =

sin T /|2 2
Hence ‘d’ is correct.

i Sol-26: (b)

AB: adiabatic

BC : constant pressure
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AC : Constant volume

Y Slope of AC will be more than BC in

T-S diagram
Y Only ‘b’ satisfies the condition.
Sol-27: (b)
vV, =V
_ Vv
V, = >
- Vl Tl
P = Const.. Y v, T,
‘g = Cpl L2 g B

- Pn@-l 1 Po

‘S=CPIn% 0

>1

'S <0

Hence ‘b’ is correct.

Sol-28: (c)

A

P+

v

2 Larger the value of n smaller is the work
obatined (area under curve).

Forn=0
The work obtained is greatest.
Hence ‘c’ is correct.
Sol-29: (c)
Heat supplied for evaporating water, Q
= mH,
H,, = Enthalpy of vaporization

= 2257 KJ/Kg

2 Q = 1 w2257 1128.5KJ
2
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Hence ‘¢’ is correct.

Sol-30: (a)

Joule thompson coefficient

B > 0 for cooling region during throttling

B <0 for heating region during throttling

Hence ‘a’ is correct.

Sol-31: (b)

900 K

Sol-32: (b)

Given K=K
1 ' _, 400
900 T
T2 =900 x 400
T =600 K
Critical thickness of insulation of
cylinder
K
re= h,
&
sphere r_ = h,

Hence ‘b’ is correct

Sol-33: (b)

@ = dU @&

= C,dT @&

As process is slow i.e. temperature is
constant.
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T=Constant =300 K Y dUu=0
onstan \% g E, DT*
® = @ = —-900J [Work done on the % =
system : = =2'=16
Yy ] g Ep
o
dQ 900 & Sol-41: (b)
= — — 3J/K = .
Entropy change, dS = — —oo / 3
) & Sol-42: (d)
Hence ‘b’ is correct. %
°- A
Sol-34: (d) B Qv
Heat given by solid = Heat taken by water %
. '§ é maximum when L = 3cm, r = 1cm
mC '7 = MyCy 'Tw § A ’
10 x 0.8 (100 — T) =40 x 4 (T — 20) % Sol-43: (a)
800 — 8T = 160T — 3200 '§

=hAT, T
T = 238¢ 24Q Q s T

Sol-35: (b) =30 x 1 x 0.5 x (400 — 30)
dy, = 1 mm =5550 W
Ky = 0.1W/mK — 555 kW
2
h = 100W/m*% Sol-44: (c)
Critical radius of insulation r _ = % Sol-45: (c)
The angular velocity of crank in
_ 01 L1000 mm degree /sec.
~ 100
= 1 mm — ﬂ u@ deg/sec
60 S
; - r §j_W
Thickness of enamel = Ic o = 6 N deg/sec

= 0.5 mm 6 x 1500 = 9000 deg/sec

Hence ‘b’ is correct. The rotation of crank in 2.5 ms

Sol-36: (d)
T= 4
In a piston-cylinder arrangement
(open-system) with inlet valve only,
in a charging process, mass, volume
and temperature vary.

9000 x 2.5 x 1073

22.5° degree

{Office : F-126, Katwaria Sarai, New Delhi-110016 (Phone : 01141013406, 8010009955, 9711853908)

Sol-37: (c) Sol-46: (c)

) I.  Higher compression ratio in Cl engine
Sol-38: (d) reduces diesel knock because it starts
Sol-39: (c) early auto ignition.

II. In air injection in Cl engine is the
Sol-40: (d) introduction of air fuel mixture to the

combustion chamber not the super
charging air. In this system a blast of
air from compressor take up fuel and
gas to combustion chamber.

Radiation predominates

IES MASTER
e
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lll. Specific fuel consumption o Q, = 5Q, - 5Q,
(=}
. 3
fuel used .m Ilz\?v/h § Q _6Q,
power in g Q, 5
o
So for the high power output which “5 _ _
we get in CI engine leads to low E W=Q,-Q,=Q-0Q,
ifi i )
specific fuel consumption. ® Q,+Q,=Q,+Q, [ Q,+Q,=
IV. Pre chamber diesel engine have high § 4Q,]
air swirl and _|n.Ject.or has one or two E 4Q, = Q, + Q,
holes so the injection pressure is low. g
But in open chamber engine has less E 3Q; = Q,
air swirl and multihole injector of e
small hole s_lze. Since prechamber 7 W=0Q Q, -0, Q, Qy
diesel engine have generated 2 5 5
compression swirl i.e. very good air
. g : 3Q,
motion for mixing the fuel, so high or W = = - [ * Q,=3Q,]
injection pressure is required in open
chamber. §§Q )
3 .
Sol-47: (c) =NV &7 3 .5
Qi Q 5
P. Hetrogenous combustion is in diesel _
engine (Cl) because air and fuel Sol-50: (c)

injection are separate processes. The boiling temperature of the

refrigerant at atmospheric pressure
should be low. If the boiling
temperature of the refrigerant is high
at atmospheric pressure, the
compressor should be operated at high
vaccum. The high boiling temperature
reduces capacity and operating cost of
the system.

Q. The ignition quality of petrol is
directly related to octane number. For
higher octane number means longer
ignition delay.

R. For brake power dynamometer may
be hydraulic or friction type.

S. Flame ionization detector is methods
to analyse exhaust emission. Latent heat of vaporisation should be

as large as possible to reduce the

Sol-48: (b) weight of the refrigerant to be
_ circulated in the system. It reduces
Sol-49: (d) the initial cost and reduces the size of
the system.
Sol-51: (c)
Given,

A

Tg =97 +273=370°K, T, =-13 + 273

{Office : F-126, Katwaria Sarai, New Delhi-110016 (Phone : 01141013406, 8010009955, 9711853908)

W
= 260°K, T, = 27 + 273 = 300°K
§ cop - e T0
o me ” Te(To Te)
i
3
Q. ab _ 200870 _300) 4 559 123
(COP), = Q Q w 370(300 260)
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Sol-52: (d)

Sol-53:

Sol-54:

Sol-55:

Sol-56:

Sol-57:

(b)
(b)
(©)
(d)
(b)

Sol-58: (a)
Spatter o Arc blow

Distortion o Poor joint selection

Slag inclusion

multipass welding

Porosity o Damp electrodes

Sol-59: (b)

Tool signature 10, 9, 6, 6 8, 8, 2-

Back rake angle 10°

Side rake angle 9°

End relief angle 6°

End cutting edge angle 8°
Side cutting edge angle 8°

1.
2.
3.
4. Side relief angle 6°
5.
6.
7.

Nose radius 2 mm

Hence ‘b’ is correct
Sol-60: (a)

Part programming

location data.

Hence ‘a’ is correct.
Sol-61: (b)

The

40

28

One full rotation + 9 holes in 21 hole circle in

rotation of the index crank =

1§turns
7

plate number 2.

Hence, ‘b’ is correct.

Sol-62: (d)

o Improper cleaning in

Y generation of cutter

Website : www.iesmaster.org E-mail: info@iesmaster.org
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r

For (15r o @O0r)

Blank diameter, D ;= v/d®> 4dh 0.5r

Hence, ‘d’ is correct.

Sol-63: (c) Tetragonal crystal structure :

a bzc, D E J9

Sol-64: (b)

x Thermoplastic material have no
specific glass transition temperature.

x Thermosetting material have specific
glass transition temperature.

x Thermoplastic material has mostly
linear structure Eg : polyethylene.

Sol-65: (d)

When polymers are subjected to
bending or folding then polymers may
become white in colour and this
phenomena is known as stress
whitening.

Sol-66: (a)

Broach tool : It cannot be used to
machine blind hole because its stroke is
incomplete.

Superfinishing : Workpiece rotates and
reciprocates with tool inside the hole of
workpiece under light and controlled
pressure.

Honing: Tool rotates and reciprocates
inside the hole of workpiece with longer
strokes than superfinishing operation.
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Pull broach :. _It is in tenslon whereas 8 Fjan = Fiu. V(Dgee Faed
push broach is in compression. 5
Sol-67: (c) : = 35 + 0.4(30 — 35)
8 = _
Piezoelectric transducers “E =35 +04x%x-5
are more effective than E = 33 units
magnetorstrictive transducers but 5 gg_73: @)
magnetorstrictive transducers are ?
more rugged can be used at higher §
i 2 2Db,C
powers and have more life than g A~0A
piezoelectric transducers. Hence & (EOQ)a ¥V Cia
magnetorstrictive transducers are E (EOQ)g = [2DRC,p
mostly used in ultrasonic machining. s Chg
g
Sol-68: (d) 2
v
If choke is located near the sprue base, s
then flow through runner and gate is slower /M
& 2
and flow becomes smoother. Q =
2 2 u800 KO
Sol-69: (a) @ 2
x Internal chills are more effective as it §
is in direct contact with casting. ) 1
N e —
X Directional solidification can be § T2
improved by speeding the solidification g
of casting or by retarding the @ Sol-74: (b)
solidification of riser, or by retarding % Given, arrived rate
e . o
the solidification of thin webs or g c= 3 carshr
sleeves in between 2 casting. h) ]
= Service rate,
Sol-70: (c) - )
_ o _ g F = 15 min/car = 4 car/hr
The size of HAZ will increase with 2
. . & Average waiting time in the queue
* Increasing starting temperature @
=
» Decreasing welding speed § )
. i uneue = RP X
* Increased thermal conductivity of 2
base metal ot 3
» Decrease in base metal thickness ; = 44 3)
« Low rate of heat input (slow g
heating) o = 3 u60 45 min
Sol-71: (c) é 4
* In flat characteristics equipment, & Sol-75: (c)
as voltage changes by very small g g5 _76: )
amount current changes by very large E ) i
I " Using earliest due date (EDD) rule
amount to maintain constant voltage. g
Sol-72: (c) :8_ Job |Processing time EDD
Demand in December, D, . =30 units ﬂfj. 1 3 5
Fore cast for December, F, =35 units 'J)gé 2 / 9
D= 04 s 3 2 13
- if 4 5 17
Fore cast for Jan 2017 wf 5 8 21
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- - & So, Critical pathis1 -2-3-5-7 -
Jobs flow ime  Eprly Tafdiness § 8 and Critical path duration of the
03 3 2 % network = 47 days
3 7 10 1 g
10 2 12 1 %
12 5 17 - E
17 8 25 4 i
2
Number of Job delayed Job 2 & Job 5 §
Sol-77: (c) é For determining the probability of the
: ki roject in completing in 55 days. It
Cycle time, P
y E would be equal to the area under the
8 e normal curve lying to the left of 55
C, = ™ u60 7.5 min 2
§ P= 47 days
So,Number  of  workstation = V=3.496
Standard time
Cycle time
47 55
Activity Time Workstation

(min)

P. Electrical assembly 116

16/75 213 2

Q. Electrical wiring line 20 20/75 266 3

R. Testing of parts 4

4/75 053 1

Sol-78:
Network

Sol-79:

(d)

diagram is

For path 1-2-4-5-6, T , = 20 + 50 +
35 + 10 = 115 day
For path 1-2-3-5-6, T , = 20 + 30 +

15 + 10 = 75 days

So, Critical path is 1- 2-4-5-6

So, Expected time of project completion
t, = 115 days

(@)
For path 1-2-3-5-7-8, T , =6+ 8 + 18
+ 8 + 7 = 47 days

For path 1-2-3-6-7-8, T , =6 + 8 + 20
+ 2 + 7 = 43 days

For path 1 -2 -4-6-7-8, T ,=6+8+ 10
+ 2 + 7 = 33 days
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Project duration (in days)

So, we have,

55 47
V

8

3.496

2.288 2.29

So, we take Z = 2.29

Given that the area between mean and
z = 2.29 is 0.4890

Thus, the probability = 0.5 + 0.4890
= 0.9890

Sol-80: (d)

Given
F = Rs. 40,000, v = Rs. 10/unit.
s = Rs. 20/unit

The minimum production level refers
the break even point of production,
where there would be no profit nor loss.

At break even point.

F Xgep W = Xggp US

F 40,000

= 4000 units
Bep s v 20 10

X

Regd. office : F-126, (Lower Basement), Katwaria Sarai, New Delhi-110016 ® Phone : 011-26522064
Mobile : 8010009955, 9711853908 ¢ E-mail: info@iesmasterpublications.com, info@iesmaster.org

® Web : iesmasterpublications.com, iesmaster.org






