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SECTION—I
Qus—I

1. (a) Define the term fTesultant of a force
system’. State and prove parallelogram

law of forces.

Q\ Four coplanar forces are acting at a

point. Three forces have magnitudes of
20 N, 50 N and 20 N acting at angles of
45° 200° and 270° from the x-axis
respectively. Fourth force is unknown.
The resultant force has magnitude of
SO N and acts along x-axis. Determine
~ the unknown force and its direction

uﬁ from x-axis.

Ms
° @) ‘= F@ W w1 wom () w© @

s: R afei %21 it & wHiw Igds Faw & g
Lho F 3R Fifad HL)
mm_.a@@mwﬂmnﬁm%mmmﬁuﬁ&w_%
jﬁ ad, % 9f@m 20 N, 50 N 3k 20 N £,
FHI: 45°, 200° 3R 270° & F x-216
\ (axis) & =4 gu FH = @ &1 <t @@ e
X,%\ 21 ufomdt (Wedz) @@ &1 gfmm 50 N 2 ek
T’ x-39 (axis) & WY FH I @ 2| 354
mﬂ%ﬂm%%ﬁ%#ﬁm@%vwg
fuifa =+
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, 2. fa)” What is

a projectile? Define the
following terms in relation to projectile :
(i) Velocity of projection
(i) Angle of projection
(iii) Range
(iv) Time of flight
(v) Maximum height »
%
by A particle is projected with a velocity of A.rwo X
20 m/s in air at an angle o with the
horizontal. The x and y coordinates of /W\\
W a point lying on the trajectory of WY
\K\. the particle with respect to point
¢ of projection are 20m and 8 m
respectively. Find the angle of projection

A of the particle.

(%) 98 (Projectile) HIT a1 87 Y& | Hatud
frfefaa uet it gitwm fo@ -
(i) S&TU HT AT
(i) TEYU HT B
(iii) wwE ()
(iv) IJE H TG
(v) fhaR =TS (F1%2)

(@) T & @ 20m/s N 17 A T F Hfaw @
o feft %1 @or T gu wafa e s 21 w0
& vav-ah W el fg ¥ x ok y FEWE

(FTfdNe) wde fig @ www: 20 m R 8 m
W @ 81w % wQgo & For @ K
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3. (a) Explain what you understand by
thermal stress and thermal strain.
Derive expression for determining stress
and strain developed in a body due to
change in temperature. 25

(b) A steel rod of length 4 m and diameter
20 mm is being stayed between two
plates. The rod temperature is 60-°C.
Find out the force exerted by the rod-
after it has been cooled to 20 °C—

(i) if the plates do not yield;

(ii) if the total yield at the two mmmw r
is 1 mm.

Take <or.5mw modulus of steel, "
E, =2 x10° kg/cm? and coefficient

of linear expansion of  steel,
as =12x107%/°C. 25

() uda B9 i wda €9 @ I w71 w3,
AT F | et awg & aHH # aeodE g9 F
R0 ¥e1 B A Ba ot |9 ¥ w3 ¥ R
I I HK|

(@) 4 m$ T=rg 3K 20 mm =@ T & L
BT FI A Wl & o9 VF @ T R TS
H AWM 60°C 2l B H 20°C d&H
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4. (a)

(b)

(%)

(@)
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Mﬂ@wﬁﬁwﬂa%ﬁmﬂﬁﬁ
(i) 3R < Afies T

(i) R A R W Fa Fieg 1 mm 21
TR W9, | # dn migem,
E, =2x10° kg/em? 3R & @1 W
foeam UM g =12 %1079 /°C.

Explain how many types of belt drive

‘are used for power transmission. Also

derive the expression for their velocity
ratio.

An open belt drive connects two pulleys
120 cm and 50 cm diameter on parallel
shafts 4 m apart. The maximum tension
in the belt is 18553 N. The coefficient
of friction is 0-3. The driver pulley of
diameter 120 cm runs at 200 r.p.m.
Calculate—

(i) the power transmitted;

(i) the torque on each of the two
shafts.

TIfth UM & foe fhes TR & S ga @
T fohan St R, EHETE | O A U T
A FH G ot R

TH MU e gEd 4m BN T/ W G
W TR | o S @, e =
120 cm 3R 50 cm %, Sedl 2| See &

25
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053%%
st @9 18553 N &1 Tu-01 0-3 |
120 cm SAT@ aT g SE@i 200 r.p.m. EY
TR ¥ T R I R—
(i) THiaRa wfw;
(i) 3 T § & T I () |
5. (a) Explain with neat diagrams a simple jig

and a simple fixture. Enumerate the
advantages of using jigs and fixtures. 25

(6)

() What is machining process? Explain
Electrical Discharge Machining (EDM)
and its principle of operation. 25

(%) == ot T = qEne w3k w gamm

Tohera=r =1 quig | o1 3R fhea=t & Swam |
B T andt B g 3

(@) ==ff i #= @kdt @7 fogq e mefifim
(EDM) 3R 39% GaTeH-fagia $ =amean &
6. (a) What is the importance of inventory

in an organization? Classify inventory
according to function or material flow. 25

\Qv»\_umd.cm an expression for Economic
Order Quantity (EOQ) for instantaneous
supply, continuous consumption and
zero buffer stock. 25

(F) @& @ § =7 7 w1 wew 27 wad
(%%%@) @1 wonft wa % SEER TR @
Eyiczulcay
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(@) drwes Y, fer awa i v aw =i
F forg st Aiet wf=d fuifa @ =1 o
o 1@ B
, Vo
SECTION—II
Qus—II

4.\«&\ Prove that the work done per kilogram
of a perfect gas during an adiabatic

expansion, for which pVY = constant, is

given by
R -T5)
Wip = ——2
Y-1
where 7, and T, are initial and final
temperatures, and R is the
characteristic gas constant. 25

An ideal gas of mass 0-5 kg expands
adiabatically wuntil its pressure is
halved. During expansion, the gas does
30kdJ of external work and its
temperature falls from 500 K to 410 K.
Calculate the adiabatic exponent (y) and
the characteristic gas constant (R).
Take, C, = 0667 kJ/kg-K. 25
(%) frg =t % = wgsh (Yeamals) foaw, fms
fag pvY = fonw 3, % 9 s oedl W %
ga framm s R omwm wd
Eéuﬁﬂamﬂﬂéw, W&l T, 3R
< -—
T, Wit ot sifam am & @ R fafte i
Rerta 21
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(@) 05 kg @1 #1 TF 127 7 Ufeamafes o6% 4 @) nﬂﬁ%ﬁﬂqﬂﬂvﬁﬂﬂawoossw
¥erdt & 9@ 9 % 36 ZaE 3 3 € 9w %Wﬁawmmw&ﬁﬂmﬂmgf
faan & 4H, 19 30 kJ 7@ w4 F7dt 2 e ﬁn%mmmm.msw%ﬁﬁmmﬂ%
7@F1 a9 500 K 8 fima 410 K &1 sy 2 %mi%mﬁ@%ﬂﬁ@wﬁ_ﬂyﬁﬁ
tfeamafes Tz (v) in fafie f@ fems (R) T AT & 9 F T W e et
@ I C, = 0:667 kJ/kg-K &I ﬁquoﬁmw%gm@m_mﬁﬁ X
hat derstand b V1 A g I Aﬂ\%,
8. (a) Explain what you understan y agHEHd 29 101-3 ’
dimensionless numbers. Define and diikast y N.v
explain Reynolds’ number, Froude’s . . s
number and Mach number. Derive 9. \R\Unaco an Gm?dmm_oz for the heat®N
transfer per m~ from a slab of thickness

expression for any two of these
L, when the thermal conductivity varies Amw

numbers. 25
according to the relation k =(a+bT?),
(b) The suction pipe of a pump rises a slope where T is in “C. o5
of 2 vertical in 3 along the pipe, which is
100 mm in diameter. The pipe is 6:8 m \Qx\». cold storage room has walls made of
long, its lower end being just below the 0-23 m of brick in the outside, 0:08 m of
water surface in the reservoir. For plastic foam, and finally 1-5cm of
design reasons, it is desirable that the wood in the inside. The outside
pressure at the inlet to the pump and inside air temperatures are 22 °C
shall fall to more than 70 kPa and -2 °C respectively. If the inside w.‘xmo
below atmospheric pressure. Neglecting and outside heat transfer coefficients by $/».
friction, determine the maximum are respectively 29 W/m2-K and O°
discharge that the pump may deliver. 12 E\Bm-w. and the thermal ?ﬂw
Take atmospheric pressure as conductivities of brick, plastic foam /.r
101-32 kPa. 25 and wood are 0-98 W/m-K, 0-02 W/m-K
. . and 0-17 W/m-K respectively, determine
() 3 m .ﬁmﬁww 3 wﬁa w1 FHEd .m.. Aa| (i) the rate of heat aWBoS& by
Giege e, wee e A wed ma..,.q refrigeration if the ‘total wall area is
v #a e el @ wened § | e 90 m? and (ii) the temperature of the
A F fog g3 I19 K| inside surface of the brick. 25..
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(F) L 9% & & @9 & wfy affiw @ Fo
WHEE & U s =ios Jid i o" S
|l k = (@+bT?) T & AR S8l o,
S@l T, °C § | ,

(@) T Fics B & 0 i 9 dar 023 m &
¥, 0:08 m ¥ wfes ®W 3R 3ifew W v

H TE 15 cm N aHhG A T §1 AR R

I T T H AIHH FHHY: 22 °C I —2 °C

Bl AR R IR AR TN R e
T F 29 W/m2K 3k 12 W/m2-K, 3
©, WRF W SR T f s
FA: 098 W/m-K, 0-02 W/m-K 3R
0-17 W/m-K &, @ 3a ® (i) IR Fa@ dan

&9 90 m? B, @ ke T Terdt Tt S
T I (i) $¢ F et A wAR F AEA

10. (a) Define specific speed of a turbine and
derive an expression for the same.

(b) Two jets strike the buckets of a Pelton
wheel, which is having shaft power as
15450 kW. The diameter of each jet is
given as 200 mm. If the net head on
the turbine is 400 m, find the overall
efficiency and specific speed of the
turbine. Take C, = 1-00.

(%) @iz & fafte @@ (QARfEs wfie) 6 gfom
fod ot soat @ FA F o @ 9w yw
£yl
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A e e g R arfeedt (buckets) F
®EF (strike) #@ &, Rmw w@iee o
15450 kW 21 wed 3¢ &1 =9/ 200 mm 2|
&w.«mﬁu%ﬂﬂﬁw&?g head) 400 m
2, q eafz &) g gaar v |Wfufes wfie I
| C, = 1-00 &I

(@)

11. \u\ Describe, with the help of a Bnm..ﬁ
- diagram, the -‘operation of an air
refrigeration  system  working on
reversed Carnot cycle. Also write the
reasons why practical application of this

cycle is not feasible.

(b) A perfect reversed heat engine is used
for making ice at -5°C from water
available at 25 °C. The temperature of
freezing mixture is —10 °C. Calculate the
quantity of ice formed per kWh.

For ice, specific heat = 2:1 kJ/kg-K and
latent heat = 335 kJ/kg.
For water, specific heat = 4-186 kJ /kg-K.

(F) T @5 o A wEEa ¥ Iopfia (Raw) wei
g T MG T iy Ryeen & dareq &
Fuft @l 30 T (cycle) & ARG AN
¥ Gug 7 21 % S @t oft ford

(@) wmooﬂﬁmﬂiwwwooﬂmﬁﬁww
@mﬁ%ﬂm&%ﬁuﬁﬂ%@ﬁ
gw.%?ﬁﬂﬁmﬁnﬂl_oéﬂ
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12.

(@)

(b)

(©

(12 )

o g€ a6 A wEn wf kwh # 3 F

T F fou faRe sw (QRfEE @) =
2'1 kJ/kg-K 3R T8 %71 = 335 kJ/kg.
aHt & foe wififes de = 4-186 kJ/ke-K.

Discuss two main disadvantages of
two-stroke cycle SI engine. How are
these disadvantages avoided in two-
stroke cycle CI engines?

Explain the phenomenon of cavitation
in hydraulic machines. What
precautions should be taken for its
prevention?

Explain convection as a mode of heat

- transfer. Also explain in short the

(%)

(@)

)

01/FF/CC/M-2021-20/76

difference between free and forced
convection.
- TElhd THo 3Mgo $o (SI engine) %
A ger W R ow W Ad-wie wEhe
Hlo amgo M (CI engine) & 37 3t & *a
E I

T mfdl # Y aeh SR
(cavitation) e it =arEm #t| Tgw JFY F
fae 7 grEmtEl sEh oo ?

ﬁgﬁnﬂs%ﬁ.mﬁiﬂﬂrﬁ_wﬂ
(1) @R woifea (W) daga & g afa A
w49 § ATE #:|

* Kk
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