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Dip. in Engg (Fourth Semester)
EXAMINATION, Nov.-Dec., 2023

(Scheme : NITTTR)

(Branch : Mechanical)
THEORY OF MACHINES

Time : Three Hours | - i - [ Maximum Marks : 70 .

[Minimum Pass Marks : 25

Note : All questlons are compulsory, there are internal

1.

choices in some questions. In case of any doubt or
dispute the English version of questlon paper
should be treated as final.

i v afer € mmﬁﬁmﬁmﬁm%l
Mwﬁmmﬁmﬁﬁaﬁﬁmqaa%
aﬁvﬁwwﬁaﬁﬁwma@m

(a) Define the following : . | 4
faforiRaa & oRwRT PR |

( i)' Kinematics
(i) Dynamics

- (iii) Degree of treedom
(iv-)- Kinematic chain

P.T.O.



(b) What do you understand by the WO
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rd inversion ?

" Write down the name of different types of

ar chain and explain beam engine
6

inversions of 4 b

mechanism.

ﬁ%wﬁ@%mﬂﬁﬁm:%ﬂw

S R @ g @ A faf S d

SO o7 @ e B |
| Or
(srera)

motion mechanism.

Explain crank and slotted lever quick return *

[3] Nou.zﬂioaqv
W WA # G F AT e e e
A B 200 B ak 700 B &) AR B
120 X6 /Jde R o o R ¥ g w1 &, O T

D TR B TR W T AR

(i) T ® 37 AR @ ‘
(i) W9 PP TN T VX W 30° T & @ FARN
i< BT P 977 AR BN @@= |
Or _
(ereran)
In a four bar chain ABCD, AD is fixed and is 150 mm

long. The crank AB is 40 mm long and rotate at 120
rpm clockwise. While the link CD = 80 mm oscillates

about D. BC and AD are of equal length. Find the

angular velocity of link CD when angle BAD = 60°.

ﬁ%q«%%@w@%@mﬁw%é

| ?&ﬂ&w@ﬂ%égmﬁw%ggﬁ

P GV |
i efqareet e A R A ¥ W 6@ CD =80
mm, D ai%,%ﬂ%w_mn%%%
-5 %&dﬁw_ﬁ%wéu%@&@aocﬁ

The crank and connecting rod of a reciprocating engine -

are 200 mm and 700 mm respectively. The crank is

rotating in clockwise direction at 120 rad/sec. Find -~ '~ . _ i A s AR

with the help of Klein’s construction :. . . : “ . bt 18 brake ? Exglain the working e
(i) Velocity and acceleration of the on the piston. S . expanding shoe brake with diagram. 7
(i) Angular velocity and angular acceleration of the | . .

connecting rod at the instant when the crank is at for .
; , P.T.O.

30° to the inner dead centre.
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Or
(srerd)

A multiplate clutch has 3 plates which Eow_m. on s.o:.
sides. External and internal &wBomoa 3.0 2 " mm and

150 mm respectively. Maximum 5@55\ 0 Eomm.E.o
‘is 0.1 N/mm?” and friction coefficient 1S 0.3. Determine
the power transmitted if the clutch runs at 2500 rpm.

ﬁq&@m%f%%ﬂi%&%%
5| ged R HidRe @ P 250 Bl @ik,
aowﬁw_ﬁ%a@ﬁﬂ_%aiz\aa“w%
Trfoy IE 03 & m_%ﬂfgoeaﬁﬂmﬂwa

%ﬂ@ﬁ@%&%@f

A cam is to be designed for the following motion to a -

knife edge follower : . . 7
(a) Out stroke during 60° of cam rotation.

- (b) - Dwell for the next 30° of cam rotation.
(c) Return stroke during next 60° of cam rotation.

-(d) Dwell for remaining 210° of cam rotation.

a«aﬁ@ia@%a%wﬂ@@m%a

SR T HA Hibrgel g

(1) %ﬁ_@m«sﬂ_agom«&ﬁmﬁaﬂﬂa_

() ®H A B ATl 30° T gAG ReR & B

() B9 T F I 60° B A Red i |

) %&.ﬁﬂﬂw&am_oo%@agwﬁg
gl

(51  2037471(037)
Or )
(ereren)

Draw the profile of a cam for a roller follower with the
following data -

(@) To move outwards through 40 mm during 100°
rotation of cam with SHM. .

. (b) Dwell for next 80°.

(¢) To return its original position during next 90°
with uniform retardation.

(d) Dwell for the remaining 90°.
" Draw the profile of cam with the line of stroke of the

follower passes through axis of camshaft. The radius of
the base circle is 50 mm.

w_ﬂw_@m@ﬂaéﬂ%aﬂ%a@aﬁ%
CiR A ECRCRIEAE

() SHM @ Wi 3% & 100° T 3 3RM 40 Frl
Y TR B AR WM @ fenl

(i) 3NTA! 80° TP YA R el &l

(i) T 90° B RF TEEAE qad B W SO
Tt Rerfiy ¥ A dliel

(iv) 3 90° B e G R T B

e 1 g0 % R T SR B 0 A ¥




5.

6.

2037471(037)
[6}

and Jisadvantages of chain

antages
@ write adv o dive. w

ver belt or 10 .
drive 0 p 5 ﬂm .nw .,

r ratio of co: tension for flat

e the ?::c_m fo .

@awﬂ%%%%.ﬁ

(b) Deriv
- belt drive-

@mwﬂ@ﬁa

%%ﬂ%@f , i

Or
(erere)
ulley. Angle of lap is 1

and thickness is 6m
coefficient of m._o:os

s2 Z\BB

20°, width
A flat belt drives a P N p
of belt is- 100 mm &

belt is 1000 k m’,
allowable stress 1

BNNHBEB

(ransmitted and velocity of the belt. .
ﬁiﬂ.ﬂm%&i%?%ﬁ%@ ﬁ
yoe @ ARE 100 fol. %aﬂmmg w_wwm%
g 1000 fg® &, T i 0.3 ,ﬁ%m _
%ﬁz&ﬁmﬂamz\aaw 3 9 %

o @ik 2 @ e _ |
(@) Write &mﬁgoa between 925_8_ and mo<n32.

aa%_%ﬂi%@@e_

_m 03 m:a _
m:a Eo power .

w2

.
(7] 2037471(037)

(b) Explai
plain the worki
rking  princi
i ple of
governor with suitable diagri, of hartnell
7

B

TR B w1 Rigig 5 S i wfta

Y |

Or
(areran)

In a turning. moment diagram, the area abg

below the mean torque line taken in o a<n -
rder are

Mww_ 785, 140, 440, 1060 and 370 mm? , having

cale of | mm =5 N-m and | mm = 10° along y

and x-axis respectively. Find mass of flywheel at

a radius of gyration 150 mm if maximum
fluctuation of speed is limited to + 1.5 % of mean
_ mmgm which is 1800 rpm. |

i Aie ane ¥, 59§ off 7 M o e
wgﬁ 3R A T & 395, 785, 140, 440, 1060
éwuogwg_gumz-a%
1 fFl = 10° 7 @ Ty AR x 90 D T
g1 3l R @1 afieT SAR-ger s ufy @
+ 1.5% @ Wfd & S 1800 cpm. & @
_mogﬁwﬂﬁﬁm@mﬁﬁﬁﬂa

BT |

P.T.O.



S

8] 2037471(037) |
7. Solve any two of the following : 16 h |
refafed # & 5 Q@ @ g PN B | [9] 2037471(037)
(a) Derive the formula for natural frequency of free | (c) Four masses of 100 kg, 200 kg, 150 kg and
vibration. MMO _MM. 3”8 mM wm&_m of q“w cm, 15 QMM,. 20 cm u“a
: : spectively. € angle tween the
Im @i kd nﬂ&wﬂm m:m@ @ 1o W . successive Bﬁmeam EM 45°,75° mw_a 135°. Find Hra
PIT | : _ . i position and magnitude of the balancing mass if
(b) Define the .mozoimm g its radius of rotation is 15 cm.
M_vv w% mcﬂmow . . 100 foam, 200 f, 150 fum &R 300 mm: @
ii) forced vibration . :
(iii) damped vibration | / | AR A FAG 10 99, 15 991, 20 T AR
(iv) critical speed of shaft . . | 25 .@.& @ fow = mwm.w &1 B S B
(v) resonance G . , 4 9T 90 45°, 75° dR 135° ¥ AR AgH
(vi) frequency : e .. | , TIAM DI mﬂ&u— Broar 15 ¥ @ @ T fRerfa
(vii) degree of freedom - 4 GREIY ST IR | .
(viii) torsional vibration
Rrefifea & TR R
@ I P
() P $99 ] :
i) $HS B | IRy Ly | 4
(iv) e A FiRF AR ~ . . -
(v) e
(vi) gy
(vii) R 3w e
(viii) STRITel B . |
| . . 870
2037471(037) :
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2037472(037)
Dip. in Engg. (Fourth Semester)
EXAMINATION, Nov.-Dec., 2023
(Scheme : NITTTR)
(Branch : Mechanical) sy o -
- MANUFACTURING PROCESSES
Time : Three Hours] - [ Maximum Marks : 70
[Minimum Pass Marks : 25
Note : All questions are comf)'fll\ls‘ory. In case of any doubt
~or dispute, English version question :should be
~ treated as final.
vt v aifard & | Rl oy @ <ike @ Rare
o Refd & ol v & g @ sifew W
SR |
1. (a). Classify the different manufacturing processes. 3
After Prtor sl @t il iR |

P.T.O.



2.

3. (ay Write difference between cold working and hot

(a) Explain any seven casting defects.
" S W oA @ I Pl ARy |

(b) Explain investment casting with their advantag

(b) Explain extrusion process in detail. :

[2] 2037472(037)

(b) Write difference between conventional and non-

conventional processes. 3

RERRIA 9 e-aeera g siae R

9

.and imitations. . | 9
eiic FRGT @ T S @M o e
or | ‘
(sreran)
- Explain various pattern w__o$muomw..

i 9BR 9 gfiey Bl a9sy | L 2

working. 9

T BV G IS B9 F e} garsy

afeder g B ARG D WHEES )

—

€S.

[31

4, (a) Define arc welding with sketch and explain arc
welding equipment. 8
AT R A amE e
UG F Al o Pifrg |

(b) Explain difference between soldering.and brazing
process. 8
TIeSRT oI AT ¥p ¥ ot Fagy |

(a) Explain the concept and working principle of
plastic molding process. 6
wiRed AfST WHHA @ FER @1 P
Rigia ®f FA=ST |

~ (b) Explain powder metallurgy process. 6
 qSeR a1g R AT B RIS

2037472(037) iy
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Dip. in Engfg{ (Fourth Semester)
EXAMINATION ~Nov.-Dec.; 2023
(Scheme : NI_TTTR)
(Branch : Mechanical)
INDUSTRIAL MEASUREMENTS

| AND CONTROLS |
Time : Three Hours] ' [ Maximum Mar/és 270
[Minimum Pass Marlcs 225

pulsory, unless mentioned
ny doubt or dispute, the
hould be treated as final.

Note : All questions are com
otherwise. In case of a

English version ques_tion"s
it o afard &, o 7@ [ 3 e A
ﬁﬁﬂTﬁlﬁﬂfﬁ?ﬂW?ﬁﬂéﬁaﬂmﬁﬂﬁ.ﬂﬁ
ﬁqﬁﬁmwﬁ‘waﬁdﬁﬂwml

Explain the Generalised Measurement systém- with the

help of a neat block diagram. Describe various stages
of measurement system. 10
o frg | e gomelt & fafi RO Bl GHHATSY |

P.T.O.



[2] 203747303y,

Or
(arr) |
What is transducer 9 How are transducerg
classified 7 Explain bricfly any fwo types of
iransducers with a neat diagrams. |
e @ & ? A 9 P TP [ iy
$IRE AR gieTegER 1 af U B

s.ea is control system ? Give comparison between

open loop and closed loop control systems. 12

far yomeht @ & ? Al O SR q= U
e @ 4 e B fafEg |

(arere)
How are industrial controllers classified ? Explain
briefly a pneumatic control system. State its
advantages and disadvantages.
deifie 3% (Industrial -Controllers) B DA
 afiga for i # 2 ardi F el @1 R
§ T Pty | 596 A ¢4 PR B T
What are different ~displacement measuring
instruments ? Explain the construction and working of
any one type of displacement measurement instrument
- with a neat diagram. -

R 1  forg ot R @ 7 A & 7
W TR & R A 43 e ¢ o A

10

| (ereran)
Explain the following instruments with the help of a

neat Qmmmﬂﬁa Amﬂ% g@v -

(i) Magnetic pickup tachometer
(ii) Stroboscopic tachometer
(iii) Photoelectric tachometer
frferRaa 411 &Y Al =T (@ @) -
() " Res fiway Sorier

(i) ERRDG SheR
(iii) PIISAfdgd PR

2037473(037)

2x5=10

. Explain the following RBRBER_ measurement

devices with the help of a neat figure : 2x7=14
(i) Bimetallic Thermometer

(i) Thermocouple

Arafafad OTT "G ST B A RS

@ fRuies aord

(i) oFPTE (Te-aga-m)
| | or

(srer)

Explain with a neat dia

- working of a thermoelec

advantages and disadvantages.
oelectric  pyrometer) |

qufdg Sl (therm
v @ s ol @
T T wife at el

tr1

wfer

gram the construction and
ic pyrometer. List its

14
i ART| TP

P.T.O.



5.

[4]  2037473(037)

How. are flow measurement devices classified 9

Explain the following special flow meters with 2 neat
figure : 12

(1) Electromagnetic flowmeter

(if) Hot wire anemometer
YaE-AII%e SUBRUT & ¥ qifiga fbar wwm & ?
BINTY

() g e

(i) T R TR

Or
(o)

Describe briefly the construction and working of a |
Pirani gauge. Write its applications, advantages and
disadvantages. ' 12

RRF T @Y R arel o R

DINTY | SHB SUIIT, A T4 BIWaT @l fRay |

What are the different types of strain gauges ? Explain

any two types with neat figures, 12
Rgfy o e yoR & 89 § ? fedl @ woR @
fagfc wardl &1 afe ool AR

2037473(037) ' 700
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D1p in Engg. (Fourth &emester)
EXAMINATE@N N@V -Dec., 2023

(Scheme - NKTTTR) i

(Branch : Mechanical)
FLUID MECHANICS AND MACHINERY
Time : Three Hours ] | Maximum Marks : 70
' [Minimum Pass Marks : 25

Note : All questions are compulsory. In case of any doubt
or dispute, English version question should be
treated as final. |

.Wwarﬁﬁﬂi’%lﬁﬂﬂ-ﬂﬁwﬁﬂ%mﬁm
. ﬁﬁaﬁfﬁmﬁﬁﬁwa%waﬁarﬁnw
. S '

1. (a) Define the following (any four) : 4
: (i) Spéciﬁc Gravity
(i) Newtonian Fluid

P.T.O.



- (v) eE @ o b k-

(b)

(i) e 54

ﬁsﬁaﬁ%ﬁ%ﬁm%
.so%wﬁmﬁﬂaﬁaﬁﬁﬁ.\

[2] 2037474(037)

(iii) Dynamic Viscosity
(iv) Mass Uoumma\
) Ideal Fluid

el @ aRfa PITE @imz
o B T :

(iii) el ATl
(iv) §EAA T Loaa TN »

A pipe rwm a Cross section ﬁwm of 100 cm? at one

end and velocity at the end is 8 E\m UQQ.BEQ

the discharge through the Evmv E.om of cross 4
section diameter of other section if Eo.<o_oo_Q at | Gk

the end is 10 m/s. 8 [l

8 fier/ ¥ 81 o ww & g R A T
@ 3 10 Hex/dde A wgy a7 |
RV, 8% AR & ger a7 o gt T |

[31 | 2037474(037)

(c) A circular plate of diameter 3 m is immersed in
.water in such a way that their greatest and lowest
depths below the free surface are 4 m and 1.5 m
.,_/ respectively. Determine the total pressure and

position of center of pressure. : 10
ﬁﬁgﬂm@ﬁﬁﬂawswﬁim
¥ JoR SO T ¢ 5 o & @ aa W
e o e T T P 4w
15 m &1 B G T4 T Bx 31 T DI
Or
(areren)
Fig. ahead shows the U-tube

manometer connecting two uamm.ﬁn pipes at A

‘and B.-The Ewo A contains a liquid of specific

differential

gravity 1.5 under a pressure of 98 kN/m>. The
?va B contains oil of specific mBSQ 0.9 under a
Eommca of 177 KN/m’. Find the difference in

mercury level in the &m,oR:z& manometer.

i@cﬂa@ﬁwﬁ%gﬂ
>fm_,z§§wﬁa@%ﬂ&%a

P.T.O.

R

%@mﬂaﬁaﬁ&ﬂ>%wﬁ%ﬁ _
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(5 31 59 | w9 B ¥ 177 KN/m® @ T §
R o 09 @1 At 8| R AR
R g U< @ R TR 59 Y R
G .

25 .@ Explain Bemnoulli’s theorem. . 4
e & W @ W _
(b) Explain the construction and working principle of -
the venturimeter, ‘g |
ey A @ W I R @ o
. '

(@)

(b)

[5] 2037474(037)

Or

(erern)

Explain the construction and working principle of
the Orificemeter.

Y|

Describe the types of minor losses in pipes. 4
urgy ¥ 8N arell i JOR @t Bl gl &
Ui I |

A horizontal venturimeter with inlet diameter
200 mm and throat diameter 100 mm is employed
to measure the flow of water. The reading of the
differential manometer connected to the inlet is
280 mm of mercury. If the coefficient of

discharge is 0.98, determine the rate of flow. 8

ol @ A B TR B R v At argirey

Rl SE @M 200 mm T ofE T

soaaw.m‘aaagﬁaﬁw_ﬂ@m@ﬁ
R des @ AT 260 mm uRT B

Vﬁmﬂﬁﬂapawaﬁw%ﬁ%

AR

P.T.0.
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Or

(erore)

In a pipe O
50 m, water is flowing at velo
the loss of head due to friction :

(@) using Chezy's formula, take C =53

@

- ®

(ii) using Darcy’s formula, take f=0.005. .
T$ 25 cm &N

2 et @Ry a8 T AR
@) <o gF W, 9§ C=55

i) o @S, v f=0.005

Give the comparison between impulse and
4

- reaction turbine. : A
@ﬁﬁn@gﬁﬂﬁaﬁmﬂa%_.a
10 cm diameter jet of water strikes a fixed
stationary plate at right angle with a velocity of

100 m/s. Calculate force exerted on it. If plate

start moving in the direction of jet with a velocity

of 25 m/s, determine the work done. ] 8

10 cm @I BT DI m@@ﬁﬁ%ﬂmﬁ

aoa\m%;@ﬁ%w_&mﬁﬁ%_

f diameter of 20 cm and length of
city of 3 m/s. Find

4R 50 om @R T W AN
s oy & 47 ¥ FaRa & v 81 T 3 PR

- ()

(7
] 2037474(037)

TR _
a@@ﬁ_ﬁﬂm@m%mﬁﬂmmgﬂ
?ﬁ&w‘&ﬁmwﬂ%_

Or

)

etch of
its working, | of Pelton wheel and explain
e da an % W% RE ey Sue)
aa_m._w.ﬁﬂﬂ_ﬁ_ : .

Define specific speed of pump. 2
93 % Ritre TR @ Rt Afir)
. Explain the principle and working of a
- Centrifugal pump with a neat sketch. - 10
W JupwE W B e R e welr @
e for e P
_ Or
(srr)

Explain the E.E&Eﬂ and working of a .
Reciprocating pump with a neat sketch.

e fora it BT |

2037474(037)

890
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Dip. in Engg. (Fourth Semester)
EXAMINATION, Nov.-Dec., 2023
(Scheme : NITTTR) e
(Branch : Mechanical Engineering)
ENGINEERI’NG METROLOGY
[ Maximum Marks : 70
[Minimum Pass Marks : 25
_unless mentioned

Time : Three Hours ]

Note : All questions are compﬁlsbry,
| otherwise. In case of any doubt or dispute, English

version question should be trgated as final.
o e s € oW o & BE g6 fwE |
ﬁa@ﬁlmﬂﬁwa‘»ﬂ%ﬂmﬁmaﬁﬁaﬁ

¥ gl W @ U Y S AT S
1. (a) Classify the inspection function. 4
e o @) aifiga AR
(b) Explain interchange ability and selective
assembly. . 6
see TRk ok Jofed el @
el | .,

P.T.O.



2. (a) Define linear measurement. 4
\Raw w @ o B |
(b) Describe the Wringing procedure of slip gauges
with the help of diagram. - 8
Rew Ww % Rm o when @1 o wid
. HHIRY | . \
Or
(sferen)

(b

[2] 2037475(037)

Explain the Dial gauge indicator with the help of
suitable diagram.

o o ey @1 S fr B W
IR | : .

Write the working principle of m&oooEBmﬁoﬁ 4
SRERER o1 o1 figia @ faRav | .
Explain the working principle of autocollimator
and also explain the method of measuring: angle

mxv_wmz the working of Sign bar. Explain the
procedure-of finding known and unknown angle
with the sine bar.

e aR B Gl @ Ry | W IR ki
<1 T 3 B A B o H [AgEY |

4. (a)

(b)

5. ,.va

(b) .

[3] 2037475(037)

Define R.M.S and C.L.A value. 4

AR, T W 3R #) el | . .
Peay . W B R

‘What is roundness ? Describe the method of

Enmmcasm roundness using V-block and Dial
indicator. , 8

Ml @R ? A e W e e @

%@aﬂﬂiﬁm@ﬂ%_
E Or
(erren)
Explain the construction and working of
Tomlinson surface finish recorder.

cinfeer T o Reide @ frn ol
%@%ﬂ_@_%_ .

Explain the various types of errors in screw

thread form: 4
g o @ amee 3 AR SR @ Fedl @t
ey |- .
U.B.i the.l
important €

abelled sketch of gears showing all the

rms related gears and briefly explain
c 8

e ) s et 7 @) < 5 P
ﬁ&ﬂﬂ?@mﬁﬂgiﬁ%ﬂm

-the term.

- gl |

P.T.O.
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Or
(3reran)

How many methods are of thread measurement ?
Describe any one with diagram,”

< R B R A B D R E 7
forlt v R a7 e a7 ARA |
6. (aj’ Describe Optical comparator wit'h'diagra'm. 6 " |
SR gaf Bt R T AR

(b) What is gauge ? How can you classify the gauge ?

Describe the various types of gauge.. .6
B A I B B B o S
g ? fif= YoR & IS B a9 B |

J

2037475(037) iy | - 480



