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MECHANICAL ENGINEERING (Paper -1)
fuif g d we) [afirean % : 200
Time Allowed : Three Hours] [Maximum Marks : 200
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(iv) Qi 9l & SIFAAH R |

Specific Instructions : (i) There are total eight questions in two Sections
| printed in both Hindi and English.
(ii) Answerfive questions,selectingatleasttwo questions
from each Section.
(iii) Marks are given against each of the question.
(iv) All questions carry equal marks.

ug — 31/SECTION - A

,fa) T T T ) T 35 S SO (system) i FHE | 15
Explam a smgle de undamped system. : |
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(iii) 37T
(iv) virfea %4
(v) T S i sHifere T | "

What do you understand with the following 2
J—

(i) Periodic motion + !
(i) Simple harmonic motion « I
ngz K3

~ é = K (‘nh’»)
(iv) Forced vibration ¥ J -
Jnvl‘ _;-Kl‘ =~ Cr

i i 3
(v) Critical speed of a shaft. ﬂ vy as > i ¢ %_

T3

\}g mﬁaqt%agﬁwﬁwﬁmaqﬁi%%ﬁmﬂmsgﬂaaﬁﬁﬁi 10
Derive an equation for natural frequen ibration without

d’m 4 ’i—_‘b o

(iii) Resonance ~~

damping. '~
4 ak (2
\}{a) fafaftad =i ouzTed ; 15 )
(i) wvgel ferpfa it e l?-m capl(ep ar .
(ii) Forform wremeerieh iR S T | A M
U” 3 '
Explain the following : 15 E
(i) Total strain energy ./ \a".b‘“

(i) Different elastic constants and their relationship. «
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(ii) T =R
(iii) T &
r (iv) T W
, (v) 3T St |
Define the following with respect tg columns :
. . ,\N\"w
(i) Slendernessratiov £e Lo @ ) v
AR ith o
(i) Equivalent length .. N 7 o g
b\
5 (iii) Short column /’Mw?\ Wty N M,w)‘d’ !
= . 3
. ) o AP L\\V (4
(iv) Buckling load 772
R ™
ﬁ@ Buckling factor. ¥
2 T 25 cm T el o e R 5 g 1 R g B, S 0.01 em PRI R |
e 2 1 A9 20°C S S 3, & &8 ¥ Iew Wi B o i | e 5
AReeh ST Uik 17.5x1076 S °C 7 I HIGeT 0.98x 107 N/cm?® | 10

A copper bar 25 cm long is fixed by means of a sinking support at its

-

ends which yields by an amount 0.01 cm. If the temperature of the bar
v/h

is raised by 20°C. Calculate the stress induced in the bar. Coefficient of

linear expansion for copper is 17.5x10°% per °C and Young modulus is

0.98x107 N/cm?. ALz ABTE
| dlrorn = AOT E ~9lewd
<
| 2(,/_,Me‘:hﬂﬂit:alEngine'e;"irig-'l R ; i .\%U': o
‘ , igyi‘ﬂ@ — =0
" ¢ ™
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Explain the following spur gear terms :
(i) Tooth thickness v M
(i) Backlash.”

(iii) Module ~
(iv) Diametral pitch v

L]

(v) Line of action v

(vi) Pressure angle.”
4 (b) e o g ffore 3 3 w, it e 3w i | 15

Give the advantages, disadvantages and uses of single and multi cylinder
engine.

(¢) & 992 o 7 Ioheseh & | T 75 mm A8 991 25 mm W1 31 092 & 91
T e 8 wEfifd 2 | Iheseh % g adt 60 mm A W E | F1 A o 31 F
g0 W: 12 mm, 18 mm, 12 mm 91 37eh! v fefoan 120° =R w g |
&Tq <1 Sicd 7000 kg/m?3 8 | Hgei STel 9 600 rpm W 1d Hifrd | 10

A shaft has three eccentrics, each 75 mm diameter and 25 mm thick
and machined in one piece with the shaft. The central planes of the
eccentric are 60 mm apart. The distance of the centres from the axis of
rotation are 12 mm, 18 mm and 12 mm respectively and their angulaf
positions are 120° apart. The density of the metal is 7000 kg/m?. Find
the amount of out of balance force at 600 rpm.

—
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4(a) PR W oy
O 15
(i) el
(ii) <vafim |

Explain the following Operatioy,
: S:

Ai) Annealing A m
o } M

~(ii) Normalising

/iii) Tempering,

(b) wereit o fetferfiaa ot & sy

15

(i) <fmem
(ii) el
(iii) TR |
What do you understan erties of materials ?
Ai) Toughness ;jt{c; (( ;'1 5-,:0,:))
"ot - Aii) Rigidity 00 [”‘wu)

_Aiii) Plasticity.
() - dge @ o 0.8% T el F 1600°C A Ft F A
ol [25oc)ﬁmmﬁﬁmvﬁaﬁﬂéﬁ§?m@| 10

~ With the help of iron carbon equilibrium diagram explain the changes

place in cooling 0.8% carbon steel from 1600°C to room

~_taking
~temperature (25°C)-

Sy . -“‘ |
g 28 5 __ PTO.
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WUS -~ T/SECTION - B
(@) o Rl e o  Aefefea st fo 15
gt demdeE = 0.25mm
afas s saTa =  1135N
FAN T 37T = 110N
Hier Hrerd s =" 049
ey = 20°
%2 Y e = 4mm
e am = 30 m/min

| 0T U1, HYEGU T FI0 AT THOM Fd T I FS |

In an orthogonal cutting ptocess, the following data was taken.

Undeformed chip thickness = 0.25 mm (-f .G
< Py %4
Horizontal componentofforce = 1135N o ) ‘e |
Vertical component of for = 110N £ [fe oy
P oty el oz (¥ ¢
Chip thickness ratio = 049 e 7,\ tbﬂ gk
Puarkd Rake angle ‘ = "20° £ .
. ‘b]l” "d Width of cut 5 = 4mm ?”H’
= Y ; =1 #
Cutting velocity V = 30 m/min o m
Determine the friction angle, shear plane angle and resultant cutting foree.
i o - f— ::45 3143
(b) witiy Se2a wF 1 G5 | _{fﬁfr‘t‘?’m o B
Explain the process of resistance weldinK oy B

P.’gd(lk | .. )

sy el (€) T 0 5 A o e S e S et A B A 19
h
l Discuss the characteristics of the general purpose machine too! and

special purpose machine tool.
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6 (a) 0 Ilﬁnﬂ WA Wy o AN g ool | ‘
pescribe briefly the procegg o REK (el machining with the
help of a diagram, clectro-che™™
15

(b) 2efer S0 13 AR g afer gté? | I
How surface roughness is measure | t-llyqurf-) Explain with the help
of diagram. X Dy W

(c) AreferRad o i ST g . 10

(i) CPM@ PERT
(ii) Torfey o7EwER e T |
Differentiate between the following :
(i) CPMand PERT
(i) Method study and work measurement- 15
7.(a) g 3 frerr o farfvrm s e |
Give different steps of product development. &
(b) mﬁ%ﬁﬁqﬁ%ﬂﬂﬂ@ﬂﬁﬁaﬂtﬁqh«%ﬁﬁ%l 1
A Explain how the gauge tolerance is allocated on plug gauge and snap
gauge.

(©) Qﬁwﬁmﬂ@mMooaﬁﬁWWﬁaﬁ;@aﬁﬁw&g
mm%lﬁmﬂmsoa.gﬁmﬁw%l qeont fomitan
i@ & @ 75 % ofy ST 8 e 1 TR ”'% ki Eﬁ' 'ag
7 sopufa d & | freea <1 e e S e Tl el A SO ST

iR | .
b to supply 400 units of a product every Monday to his
A stockist has t0 he productat Rs. 50 per unit from the manufacturer.
Qe getsin gnd yransportation from the manufacturer is
The cost of Order;hegcost of carrying inventory is 7.5% per year of the
Rs. 75 per order. d the economic lot size and the total optimal
cost of the produc it | cost.
cost including the ¢ feal €2
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8,{a) (i) WIMEWW%WﬁNﬁWHWW%%ﬁzﬂWW n
(ii) 3 3%-g49 (break even) frvdim & 7 wwE 3 7 15
ection of

(i) Discuss the interest of consumer and producer in the sel

sampling plans.

(ii) What do you understand with break even analysis 77
Mmmfmiﬁzﬁqtr@éﬁmﬁmﬁ%ﬁ@l 10
Write a short note on value engineering. A V:;;/
o) g vteres wen 1 7w AR ' 15
wie

A B C D gucwemar

X| 21|16 |25 |13 |11 ‘97‘%6

| vl 17 | 18 | 14 | 23 |13
Zl 32 1 27 | 18 | 41 | 19

sEvgEa™ 6 12 12 13 |43

Solve the following transportation problem : @
Destinations a R 8 \

A B C D vilability ¢

X| 21|16 [ 25| 13 |11
Sources Y| 17 | 18 | 14 | 23 |13

. S Z| 32 | 27 | 18 | 41 |19
: \ St P Required 6 12 12 13 |43
2 '
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