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THEORY OF MACHINES
foraifta g - fid? ) [Stftrrem afw : 70
Time allowed : Three Hours] [Maximum Marks : 70

A . (i) mewmvT atad & v d d e obe F 39T A
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
(ii) WAE 7T % o P @ HEa U A B i
Solve all parts of a question consecutively together.
(i) T AT W T2y G Oy S |
Start each question on a fresh page.
(iv) & SrarsT | 3 g #1 gk & Jwe a6 raE

Only English version is valid in case of difference in both the languages.

1 (i) uren vE g e @ s T st |
Differentiate between structure & mechanism.
(i) @R TR B wremET | Fae oF 0d feen fivor d faar s ko
Explain “Corolis Component™. How its value & direction is decided ?
(iii) I AR TFE TOIE Uel A IAR-GFE TONES qfofya e |
Define energy fluctuation coefficient & speed fluctuation coefficient.
(iv) T T o A HER U AT W # aRe w1
Define complete & partial balancing of reciprocating engine.
(v) tiyes wifse dawor & forg fer wopme a1 wgT HEreT ST T 2

For more power transmission which type of belt drive is preferred ? 2x5
P.T.O.
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2. (i) THHZ AB 8 Wil ol & | ¥9F faU A 9 B T AT AB ¥ WEH 30° FHE: aWEd §
gheomad & | e B #1 AT 80 c/sec ¥ | FE F HI0I a1, HF & mg fag & g A
a7 T e e Fiw |
A link AB is 8 cm long. The direction of ends A & B are 30° anticlock wise &
clockwise respectively with AB. The velocity of B is 80 cm/sec. Find angular
velocity of link AB, the magnitude & direction of velocity of mid point of link.

(i) 97 IR qE B IR FIAC T FHH A W B | AN A" F W
& R i wife SET0T YS9 UE SuwAn vifad Wi 1 9 W ST |
Define centrifugal tension in belt & find its value. Find the condition for

maximum power transmission by belt considering centrifugal tension & max.
power that can be transmitted by belt. 5+7

3. () " weEd aveEg e AT MR Bacagm i w
W fre D-E o €& | i B-E " 71 D-C ¥ foemn & 1 fraT B, C 3 D w2 3t &t
W& w75, 30 3 90 ¥ ) frar ¢ #t nfa 7 frenr v wife w9 firgr B feaw & Aen
T A 100 an 7 haomadt gu @t & 1 frae wrer w6t fafra #ifae

In a reverted epicyclic gear train the arm A carries two Gears B & C at one end
& compound gear D-E on other end. The gear B meshes with E & D meshes with
C. The number of teeth on Gear B, C & D are 75, 30 & 90 respectively. Find the
speed & direction of Gear C when Gear B is fixed & arm A makes 100 rpm
clockwise. Show the gear train by figure.

(i) =T F ¥ %% % oy T e gviw i
Describe block & shoe brake with sketch. 7+5

4. (i) U PR % grRw g %% 100 o, g T 300 ol S X FE e W oam
75 eaw uftr |, ghonart wE wivig =T 1200 Wegw WA v ¥wvs €O HF AW
forre g R 60° Wi T b | B £ T TR faeg A | 100 P R e A A
TR HIAT :
In a mechanism of engine length of crank 100 mm & connecting rod 300 mm.
Velocity of crank is 75 rad/s clockwise & acceleration is 1200 radiens/sec’. The
position of crank is 60° from outer dead center. The gravitational point of
connecting rod is 100 mm from crank. Then find :
(i) TFER g % an a9 g 3% F F0g A o

Velocity of gravitational point & angular velocity of connecting rod.

(i) TR fag F1 @ a9 £ w5 H0g =TT |

Acceleration of gravitational point & angular acceleration of connecting
rod.

http://www.rtuonline.com

{

wodduuon)ammar//:dyy



woddurpuon)rmmar//:dyny

{

175§

http://www.rtuonline.com

(3) MA204/ME204

(i) FUEHIE ¥ Ty & i &t gfoafys it -

(1)

(ii)

(1)

(i1)

(a) fer 8, (b) frde s, (c) ofireer vd frafrea et wuer

U SYEH ¥ HE R YT W IW T AR S BT T 2908
Define the following in relation to Gyroscope :

(a) Spin Axis, (b) Axis of precession & (c) Active & reactive gyro couple.

Show the effect of gyroscopic couple when an aeroplane turns towards left. 7 + 5

e s & @i ¥ quien, Gt fhen i % 3R W o
Fifre | wew nfa Afufdss w afax g FHfww |

Define Sensitiveness, Isochronism, Hunting & rise of sleeve in reference of
Governor. Describe Hartnel governor with sketch.

T ier faafor 4 6 #ier € fee anr wa simfir s R 600 findt 3 300 fd
¥ | $ sl 7 100 kN, w607 o 0.15 vd qoiw Ty 100 wafy & &t §
vifEr 1 ¥R a1 faaftn waw o e ¥ e st

A collar bearing has 6 collars of 600 mm & 300 mm external & internal dia
respectively. If total axial force is 100 kN, coefficient of friction 0.15 and rotates

at 100 rpm, then find loss of power in bearing. Calculate the pressure on bearing
surface. 6+6

W % Sy @ o wies T

Explain prony brake dynamometer with sketch.

TF F. 6T O F H% T o 73 FEe 50 fadt @ 200 fndt o= & 1 S 1800
AR T T w1 e W w80 et v v i % et 1 kg & 0 v
Freare o st fasm fag @ 10 firsdt 33 # sveren o et 0.7 Zzafam & |
TR R 9T s, At dr W ae v Faferee e % ma s 9 e S

The crank & connecting rod length of an engine is 50 mm & 200 mm
respectively. Engine runs at 1800 rpm. Dia of piston is 80 mm & mass of
reciprocating parts is 1 kg. The pressure in cylinder during power stroke at

10 mm from LD.C. is 0.7 N/mm’. Calculate gudgeon pin effort. thrust on
connecting rod & reaction between piston & cylinders. 6+6

P.T.O.
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7. () ww Reiw 32 Pt 9 e 9 38 ot = W | fow ufa 10 R 9w k) e S
¥ OH 7 Nm/mm?® F84 @5Fc @, § "7 §1 AEvaE IET ® 06 FeT |
nfaarer OiEd w1 A S 25 TR, U9 w1 s 100 oA ofm g 3an
wzE, A s F 3% & A 6T ¥R ¥R FTA 9 wWOE A OA AN 9w
=1 el A Fifwe |
A machine punches one hole of 38 mm dia in every 10 sec in a 32 mm thick
plate. If shear energy is 7 Nm/mm” shear area, calculate the power of the motor.
If mean speed of fly wheel 1s 25 m/s. stroke of punch 1s 100 mm & total
fluctuation of speed is 3% of the mean speed. Assume motor supplies uniform
energy find the mass of flywheel. http://www.rtuonline.com

(1) T4 % F0 UF FOF F gYIE 9 I9E TAEC |

Write the reasons & effect of vibration in machine. 8+4

8. (i) Uw W W 50 W =m F qE ot dwfA 15 kv e = TR s A 2
A WU VIR 100 rad/¥. AR 1A TR 2w i ks w gl 2
FHOW. 20 VAT T 25 W A vF E AW & | faEiT ©@ w4 7m v gt waeE * e
Tl ® WA W AV e WK T 33wt frafr g
A shaft camrying a pulley of 50 cm dia & 15 kg mass whose C.G. is 2 cm away
from the axis of shaft & rotating with 100 rad/s. It is supported by two bearings
A & B which are 20 cm & 25 cm left and right from pulley respectively. Find
load on the bearings. How much balancing weight required on pulley rim for
complete balancing show its position.

(iiy fre=r 7 3 ot ot o feropot fefier
Write short notes on any two of the following :
(a) VG AT 4
Inverted tooth chain
(b) W & fFEEH T4 WEA G AMAYE W T A9
Slip & Creep in belt & its effect on velocity ratio

(c) o= fred 3w

Quick return mechanism 6+6
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