Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-4 EXAMINATION -WINTER- 2019

Subject Code:3341903 Date: 14-11-2019
Subject Name: Theory Of Machines
Time:02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 Answer any Seven out of Ten. £2lHieil S1OURL Aldell ciled U]

1. Define inversion. List the inversions of four bar chain mechanism.
L GesHQl ol vl UL §1R GIR A [H3efloa <1l GesHBleil Ulel
Weild).
2. Define between machine and mechanism with example.
R H[Rel A (H3edlosH ol GesL A18) caluy] AL
3. Give examples of sliding pair and spherical pair.
3. B[S el WRsE UR il GeleL AU
4. State the laws of friction.
¥, aNRlell [l qull,
5. List the advantages of a belt drive.
U, desiodeil sldel wQlldl.
6.  State the different applications of cam.
€. 34l [dlqy Gl weLldl.
7. List various types of cam of cam follower with sketch.
9. [clay usiel 34 sleluR ofl Migldue UlEl ofeiidl
8. State the function of dynamometer and clutch.
¢ SiuANle: WA 564 o s1 slld),
9. State the advantage of balancing.
€. AQeR{lal ol slALL wBLlCl,
10. Differentiate between Flywheel and Governor.
0.  sAIUCElE el dAdeiRdAel] d§lad AUl
Q.2 (@)  List the inversions of four bar chain mechanism and explain any one.
Usl.2  (3) SR WIR Ael (H3e{laH oll GesHRlell ULEl Wolldl wal 518 w5 HHdl.
OR
@ State the type of quick return motion mechanisms and explain any one

with neat sketch.

) [(5d5 Reol Hl2let (H3e{lovH ol USIR quil e 518 UL A5

a9 (g [clefl Heeell qumdl.
(b) Derive relation between linear and angular velocity with usual notation.
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uily w1 S1901U Qa1 g6l Hinib UL ool A dIRd).
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Define the following terms.(1) Link (2) Lower pair (3) Higher pair

o{|Asil Uelsf] culuul Ul 9) (45 ) 4l UR 3) Sl UR

In a four bar linkage ABCD, AD = 150 mm is fixed link., driving link AB =
60 mm, driven link CD =75 mm. and link BC = 100 mm. Angle BAD = 60°.
Link AB rotates at 12 rad/s in clockwise direction, determine the angular
velocity of link BC.

A5 51 WIR lok% ABCD HL AD = 150 mm. @ ¥l €los 8., AB = 60 mm
sLEA1aL Elos wal CD=75 mm Sldel Elos di5 del €les BC = 100 mm ¥4
WAIl BAD = 60° 8. dles AB 12 rad/s &l €254 01 «il si2leil (el UL 62 &

dl [6s BC «ll s1Q{1 Aol of] 2[5Hd 2lldl.

OR
With neat sketch explain relative velocity method to find velocity and
acceleration of four bar chain mechanism.
812 6LR A8l (M3ellaH HI2 UIU& oL el YL 2Mleldlef] Uferd
15 (cell Heeell AUl
In an 1.C. Engine the length of crank and connecting rod are 200 mm and 800
mm respectively. The crank rotates uniformly at 600 rpm in clockwise
direction. The crank has turned to 60° from 1.D.C. Using relative motion
method determines velocity of piston.

LY. AL Ale%et 55 ol 5el5(5291 1S ofl dicdeS wafsH 200 mm w800
mm 8. 35 el(SULN <11 sile{l (e2l1HL 600 rpm &l 2 8. 35 W1E. Sl Al. &l

60° ol WKl €14 8. A1t AA(d ofl I ol GuAlL 53] Ulesisil A2y 21dl.
OR
Explain Klein construction for only velocity of reciprocating engine parts.

RAlUIE2 (8oL A [e2¥3t o1l 12Nl S5 AL HIS 5AYel S50l YAl

State advantages & disadvantages of the friction.
UNQL SlAEL deARslAEL Blldl.
OR

Define (1) Co efficient of friction (2) Angle of repose (3) Limiting angle of
friction
lul AL (1) eNBlis (R) We2ld 1§ Ul

(3)([@M2Tar a9 2415 (55210
Derive the expression for friction torque acting on a conical pivot bearing
assuming uniform wear with usual notations.

A5 AL a1 dloll Reufd diRlA s\esd Mdle QARTotstl (521st 215 of

UHLSWL AL o] dluila diRdl.

OR
Explain with neat sketch the construction and working of Differential Band
Break.

Slse20lUe Bos G sofl Ul el S1 29 W 1g5(d £13] Yuextd).
Explain construction and working of Rope Brake Dynamometer with neat

AU As st ol 2uetl dal 51 1gld €13 qmond.
OR
Draw only sketch of multi plate clutch.

Y[ @2 sayefl Hisl wigld elR).
In a multicollar bearing having 6 collars and internal and external radius
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of 60 mm and 80 mm respectively. The co-efficient of friction is 0.06 and it
transmits 30 KN axial lo u ad. The shaft rotates at 800 rpm. Assuming uniform
pressure, find power lost in friction.

A5 HEZ]-516R AT 6 5162 HRUd B.defl widILs el Wlal (dod)
s st 60H1H] Wl 80 HIH] B.dsil U2 30 KN <l wefld @13 8 wal
QA3Tole] 4115 0.06 B.21152 800 Ai2 Uld (Mefleell &2 8. Y15l VuR
ofl Re(d a1l eNIHL U Yl UldR Qild),

OR
A Conical pivot bearing supports an axial load of 20KN. The cone angle is
60° and shaft radius is 200mm. Determine the power lost in friction at 100
rpm. p=0.06. Assume uniform wear condition.

A5 sleilsd [Udle AL U 12KN oll 225434 d1s @1 8. slol 21016 60°
sl 2lLs2e1] (HaRl 200 mm 8. %) p =0.06 €14 dll 100 rpm UR eNRIHL Y
el UldR 204l Y[aislH el ol Reuld dlRl.

Explain construction and working of epicyclic gear train with sketch.
AUARSAS PIUR 280l ofl UL daul 513 11g(d €131 Audl.

OR
Derive an expression to relate tight side and slack side tension in terms of co-
efficient of friction and angle of contact for flat belt drive.
§82 Weall 2le2 ALBSALQL ¥al §ob ALBS dlQl AULE UNRLLS wal 1S

S1alel) Uini eotlag uHlSL dlRd).

In a belt drive tight side tension is 2500 N and the ratio of belt tensions is 2.78.
if the linear velocity of belt is 720 m/min. then find the power transmitted by
the belt drive
s We2 SIod UL 2182 WI%Y o dl8l 2500 N #a A2 ol d1l «i] QIR
2.78 8. %\ Be2ai] Ju{lA A31 720 m/min. €l dl W& S18d IR 2l M2
Ul ulaR LAl

OR
A compound gear train consist of 6 gear A,B,C,D,E and F.Gear A,B,C,D,and
E have 80,40,50,25 and 50 teeth respectively. If the gear A and F have speed
of 40 rpm and 400 rpm respectively. Find the number of teeth of gear F and
draw neat sketch of the gear train.
A5 511G U2 28eiHl 54 89 14 A,B,C,D,E Al F 1144 8.9{142
A,B,C,D ¥4 E GUR {54 80,40,50,25 d&l 50 &lecll USe 8. o) o2 A
el 1UR F ol 1S Wi s 40 w2 Uld [MHefle e 400 wie wld [Meile
S1A ) 1R F el elortl ofl AUiv M8 ded AR 28eloi] 2249 [ gdd
elRl.
Draw the cam profile operating a knife-edge follower with the following data.
Least radius of a cam = 25 mm.
Lift of the follower = 48 mm.
The cam lifts the follower for 120° with SHM followed by a dwell period of
60°. Then follower lowers down during 90° of cam rotation with uniform
velocity followed by a remaining dwell period. Assume clockwise rotation of
cam.
A5 oA1ES - W Slell 2 JR{IULEEToL AUl 41l Hie #10d [ddld W12
SHoAL U584 elRl.
Suell @ du (Hosy = 25 HIHL

S1elR4{] dls2 = 48 HlH],
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3ol 120° URHEL e311el 3 slal g s1HIfes Hlgletell
GlUSIA B, RAUR Wlg 60° L1l G YA [ReU[dHL & 8. AR Wle 90°
URUHEL e 1o Y451 11 Z1el] o1 241d B UIR tle FHs{] 6418]et1
URMHEL £33 1st §1E142 Uldleil Hor %0y 2] R & 8. 31 4[SuLu «i)
sielol (el 53 9. .

Define terms : (1) Frequency (2) Resonance (3)Free vibrations
(4) Forced vibration

uel ofl vl AL ) slsdl RAAA 3) sl dloallst

¥) 51US dloRQlet
Explain the balancing of several masses rotating in the same plane by any one
method.

el el HIA B W5 % Wof (UHAY) 5l €1 dl dof Ad ({1 518 Ul A5

el yuexdl.
Draw the turning moment diagram for four stroke 1.C. engine.

AR 525 cAlull ¥1Y, Ul W [eoel HI2 2ol HIHe SIUIAM ER).

Explain construction and working of Porter governor with sketch.
U122 dAdetR ol Usil del s w15l €13 Al
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