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Dip. in Engg. (Fourth Semester)
EXAMINATION, Nov.-Dec., 2025
(Scheme : NITTTR)

(Branch : Mechanical)

TH EOR'YI OF MACHINES
Time : Three Hours| [ Maximum Marks : 70

 [Minimum Pass Marks : 25

Note : All questions are compulsory, unless
mentioned otherwise. In case of any
doubt or dispute, English version

question should be treated as final.
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Tl wvR wigam F, o= 5
a (b) Find degree of freedom of the given

fauima 3 o 21 o) o wsn = g mechanism.

o1 faare =1 feorfq 6 sfrsh ura & 93w

sifam @ =

Solve any nvo of the lollowing : 2x35=10
fa=fefag g 9 =t a1 1 &a Hifau ;

(a) What do vou understand by the word

‘Inversion” ? Write down the name of

inversions of double slider crank

- -]

. ]
f//_‘ 5 sy

tad

chain. Also explain any one inversion

e \ ',;f
of double slider crank chain. y j
& RN \\““-\J_;.
! 2

‘s yE A A PN HEFA E 2
‘ . = (¢) In a crank and slonted lever quick
=ad WiEsl &5 9 & IHET & AH return motion mechanism, the distance
. berween the tisxed centres is 240
’ 3 : S is 240 mm
fafaa 9 & gad wngesl wE =1 and the length of the driving crank is
120 mm. Find the time ratio ol culli
i ling
it wes IHAT 1 AR stroke to the return stroke. )
P.T.O,
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TR § ffesa = @ am W om
240 fmit. & am zwfan &% +1 wwr
120 faet. &)1 =fen 9= i frid =
F1 HHA H9E T HIfA0

2. Solve any one of the following : 10

fF=fafEa 3 3 55 v = we wifaw

(a)

In a  four-hnk  mechanism.  the

dimensions of the links are as 1ollows

AB = 50 mm, BC = 66 mm, CD = 36
mm. and AD = 100 mm

Al the instant when ZDADB = 60° . the
link AB has an angular velocity of
10.5 rad/s in the counterclockwise
dircction.

Determine

(1)  The veloeny ol the point C.

(5] 2037471(037)

(i) Angular velocities of the links

BC and CD.
(Use relative velocity method for

velocity diagram).

B

\
\
N \

,'\ d{..‘ Palalin )l,!:l!.‘-l-lquIJ’J-J.'(lJry?‘b D
UF AN =3 dmfam § o w1 faud

ﬁmm—nﬁ

AB = 50 fadi., BC = 66 fomi.,
CD = 56 fomt. @ AD - 100 fge.
89 sm d 53 pAB = 60° , o=
AB 1 WIUE AT 105 rad/s Bleicnt
&wﬁ%,ﬁ!mw’ﬁq:

() &g C =1 am

P.T.0.
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(1) &% BC d@= CD = I T

(3M 3@ = & for wmy

&ty =1 wam =it

anm“
.‘\ F, r:’.ll.r]l-f;’f-.’lf’lflid-l‘{’ TR Pi R rddRl

(b) If the crank and the connecting rod are

D

300 mm and 1 m long respectively and
the crank rotates at a consl

200 r.p.m.

Determine :
(i) The crank angle at which the
maximum velocity occurs

(ii) Maximum velocity of the piston:

(Use analytical method.)

ant speed ol

3.
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afe F i wARET AT B AN
FO1: 300 sl @en 1 HiZT & 91 HE
200 r.p.m. 1 faa s B g g, @
A FIfa
(i) @ Fm form w Am sfawas @
(it) fr=a =1 wafiwas am
(uAIfAfeFe fafy w1 wam FIfE 1)

Solve any nvo of the lollowing 2x5=10
feAferfaa § 3 fel 21 @1 2e i
(a) Explain the construction and working

ol single plate clutch.

w@zmaﬁm@mﬁfaﬁ

1 FAEC
(b) Describe the  construction and
operation ol Prony brake

dynamometer.
P.T.O.
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THEE 1 AU HIfa |
A single plate clutch with both side
elfective,  has outer and  inner
diameters 300 mm  and 200 mm
respectively. The maximum intensity

of pressure at any point in the contacl

surface 1s not to exceed 0.1 N/mm~. I

the coellicient of friction is (.3,
determine the power transmitted by o
clutch at a speed of 2500 r.p.m.

AfeFa &, &1 =1 T4 ETE S w9
300 mm YT 200 mm @1 Ffe FA U
379 A i drad 0.1 N/mm® 2 a9
Tdm T 0.3 Bl 2500 rp.m. H
I |
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of a cam operaling
a lift of 30 mm.
1 SHIM for 150°

3 a knife-

Draw the profile .
] ¢
edge follower having
, raises the follower witl

can
ion (ollow ed by a periot

| of dwell
ol the rotat
The follower descends
with uniform

for 60°. for next
1007 rotation ol the cam
dwell p.n:riml.

aeain lollowed by a

velocity.
o uniform velocity

; . ol
[he cam rolates at

.
120 r.p.m. and has a least radius ol 20 mm.
| velocity of the

What will be the maximun
10

follower during the it and the return.

wF #R A e g W AT
(AMEE TA) R 27 30 mm aF 3ol
£ w3 150° qAE W REEL H A
s T (SHM) 70 Se ¥ aeaeEr 3
60L‘$‘qmau'(ﬁ-m%|ﬁ%“q¢3mﬁ 100°
Wmmmﬁaﬂﬂﬂ‘aww
3 am 9m qE@ A fer wmd@ ¥ Aw

P.T.O.
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120 tpm. R UFHEE AN A G0 W R qe
= 5= 20 fdl. ¥ WA ) 3w 0y
areet I wfirwan Ao 2

(a)  Wnte down the advantages and dis-

advantages of gear dnve A

(b) Find the power transmitted by a belt
running over a pulley of 600 mm
diamcter at 200 r pm. The coefTicient
of fnction between belt and the pulley
18 025 Angle of lap 160° and

maxvimum  tension e the  belt
2500 N

15
6
T W wE A w22 farw wnm
600 fosfl ® @ 200 rpm. A w3 Wk,
T v w=vm g wifan g2 i
T & WA i oTE 0.25, AW mM
160° 7o w2 w1 swhywEm q9m 2500
At

1] 2037471(037)
Or
( agerm)
n Fig.

( ) npoun “ar In i sNn Y I
C .r‘\ cor ‘l( u ll 2‘-“ an I (
msisis Al it " yeilr i-(_l L“l(i
Ci '-l-‘! I l Ct 'I“"“lnd gca I

urallcl
1 ROO

D-1. All gears are mounted on p
shafts. The motor <halt rotating @
c.p.m. 1s connected 10 the gear f\ and
the output shaft to the gear F. The
number of teeth on gear A B.C.D.E
and F are 24, 36, 30. 80, 32 and 72
respectively . Determine the speed of

i 6
gear |,

S6
fra & feam sian o 5g@ e 33
M fF 7w fre B-C w6 D-E § T
F & W T wmie vt 5 e oEn

P.T.O.
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%lﬁamfwﬁ‘r’mﬁm;\ﬁ@a%
800 rp.m. F TH @ T ad@r é:ﬂ‘:,'?’.g::
R e F A g3 % frr AL B, ¢
D. E. 3 F % =i #1 5 w24
56, 30, 80, 32 WA 72 ¥ frm 1 =
TTE A4 R |

Define : 4

(i)  Piston effort

(1) Crank effort

(1ii) Isochronous governor
(iv) Sensitiveness of governor

9Ruifua Fifaw
() =3 wam

[13] 2037471(037)
(ii) e TAH
(iii) SEHERMH T
(iv) T 1 HaeAgerdl
The turning moment diagram for a
multicylinder engine has been drawn
(o a scale 1 mm = 600 N-m vertically
and 1 mm = 3° horizontally. The
intercepted areas between the output
torque curve and the resistance line are
as follows :
452, — 124, + 92, - 140, + 85. - 72
and + 107 mm’,
Engine is running at a speed of
600 r.p.m. If the total fMuctuation of
speed is not to exceed + 1.5% ol the
mean. lind the necessary mass ol the
(lywheel of radius 0.5 metre. 6

TH Heefufest $99 ' I gEe

%S

T 9EE T, el HEaisT qaEn

P.T.O.
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I mm = 600 N-m @7 &8fqs iy,
I mm = 3° fomm mn @1 ey Hymi
g WA gAY W F AT 3y
ATwe 4 €
+ 52, — 124, + 92. - 140. + 85, - 7
aqr + 107
= 39 600 r.p.m. 1 a3 IH TR &
fa H £ 1.5% TH d6 HiHd @, T4
0.5 Hre7 3= am@ nforers ufen =5

Or
(377=m)

Explain  the working of Porter
governor with a neat sketch.

U Ta w Emwy T weee
SHET FHETA] T |
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prove that for natural frequency : 10
[t

=S
i) 4

Wmdm%mmﬁm

W
.fn"g E
Oor
(M)

L3 - -T ) F
Four masscs my, M. 1 and my are 200 kg,

300 kg, 240 kg. and 260 ke respectively.
The correspond radii of rotation arc 0.2 m.
0.15 m. 0.25 m and 0.3 m respectively. And
the angles between successive masses arc
45°, 75° and 135°. Find the position and
magnitude of the balancing mass required,
if its radius of rotation is 0.2 metre.

P.T.O.
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my. ma. my, my ST 200 kg, 300 kg, 240
ke TH 260 kg HH: 0.2 m. 0.15 m, 0.25 m
3T 0.3 m Y B o @ 2 E A A
FHV: 45°, 75° 2T 1359 B H T A
YR &1 g\ wa fown s wifan, afz gz
0.2 m =i 5= T goa &

XX XXX
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