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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -V Examination December - 2010

Subject code: 341904

Subject Name: THEORY OF MACHINES
Date: 24 /12 /2010 Time: 02.30 pm - 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. English version is Authentic

Q.1 (a) State the functions of the following parts and draw its neat sketch.
(1) Cam & follower
(2) Flywheel
(3) Brake
(4) Open belt drive system

(b) Differentiate between

(1) Lower pair and higher pair
(2) Machine and mechanism
(3) Mechanism and inversion

Q.2 (a) In a four bar chain mechanism, link AD is a fixed link. Link AB rotates at 10
rad/sec in clockwise direction. Length of links AB =5 ¢cm, BC = CD = 6 cm,

DA = 11cm and angle DAB = 60°. Find linear velocity of link BC and CD.
(b) The crank and connecting rod of a reciprocating engine are 40 cm and 200 cm
respectively. The crank rotates at 180 rpm in clockwise direction. Crank
position 30° from L.D.C. find out the velocity of connecting rod and piston by

Klein’s construction OR graphical method.
OR

(b) State the different types of inversions of a single slider crank mechanism.

Explain any one of them with neat sketch.

Q.3 (a) Draw displacement-time diagram for a cam imparting following motion to a

knife edge follower.
(1) Rise with uniform velocity during 120° of cam rotation.
(2) Dwell for 60° of cam rotation.
(3) Fall with S.H.M. during 120° of cam rotation.
(4) Dwell for 120%f cam rotation.
(5) Lift of the follower = 6 cm

(b) Give the classification of thrust bearing and also state the applications of thrust

bearing.
OR

Q.3 (a) A vertical shaft of 160 mm in diameter rotating at 100 rpm rests on a flat end
foot-step bearing. The shaft carries a vertical load of 20 KN. Co-efficient of
friction = 0.05. Calculate the power lost in friction by assuming uniform

pressure condition.
(b) (1) State the difference between brake and dynamometer

(2) Explain the working of any one type of Absorption type dynamometer

with neat sketch.
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Why power transmission system is required? Under which conditions belt drive
is preferred?
Define the following terms
(1) Slip
(2) Velocity ratio
(3) Angle of lap
(4) Train value
(5) Idler gear
(6) Initial tension
(7) Effective tangential pull
OR
Derive the tension ratio T1 = e"® for a flat belt drive
T2
Where,
T1 = Tension on tight side
T2 = Tension on slack side
M = Co-efficient of friction
0 =Angle of lap
Give the classification of gear train and explain any one in short with neat
sketch.

State the uses of Turning Moment diagram. Also draw the Turning Moment
diagram for

(1) Single cylinder double acting steam engine

(2) Four-stroke cycle Internal Combustion engine.
The turning Moment diagram represents output torque above and below the
mean torque line in order from one end as follows:
+55, -127, 495, -143, +88, -75, +107 in N-m.
Calculate maximum fluctuation of energy.

OR

(1) State the difference between fly wheel and governor.
(2) Define the following

(1) Sensitivity of governor

(i1) Stability of governor

(ii1) Governor effort

(iv) Hunting of governor
(1) Explain static balancing and dynamic balancing.
(2) State the causes of vibrations and suggest the remedies for the  causes.

o{lA wQUAA AOletl SLAT SR AHY AMoll 2yA ENR.
(1) 54 Aol SIARMR

(2) sl cglet

(3) 95

(4) AUcl Ace slfcl ReH

dslelct seudl..

(1) AR UR Ual slaAR UR

(2) Hallot wa H3o{losnt

(3) 3ol Wal Soctel
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As 52 ok AT H3o{losuui cls AD glsu ls B, dls AB wlSainstl
sieto{l (8uHi 10 rad/sec oll 35U 52 B. AlSloll coues AB=5 A, BC =
CcD =6 AL, DA=11 A 4 Yel DAB=60°B. dl clls BC #a CD
oll 2u{lal Aot 2t

As WRAUBEDL Aeotall bos Wl saAsdlol Asell Aolle Majsi 40
AL wal 200 AHL . 305 180 rpm oll 35U dlSanetl sialell (& 2uni
$2 B. 3o50(l Wollaet LD.C.&l 30° B. Al saslol As Wal UlReetall AL

scllodd UL waucll ALSlsA AusAl 0.
YL

o Acllos?, dos-HlFolloHoll el AEL Soclrel HRUAL. KA
BUc(l Heeadl Auioll 518 As AHAl

llefg-loy SIAMRA M oA wQueaAl Yool oUfd el 2d Acll wa-
A2 SLAUH ELRL.

(1) 3Hotl 120° A2Aet €32t FAMR YollS1 Al Gusla B,
(2) 3Hall 60° A22el £12Ulol AU RAR W B.

(3) 3Holl A22el £R22Uet SAMR S.HM. oldell oA 2a .

(4) oltSloll 60° 3ol @HRL E12Ulet SAMR RAR W V.

(5) SlAUReAl [Ase = 6 AL

g2 Alote] clolsal 52A. Axey Y Alolell Acdldatet el

YL
100 rpm ofl s gl 160 HlHl RUA wRladl As W g2 RU
Aol AAMSA B, W GUR 20 KN. oll Gk cldl B, As ul ool
URRIL A AL clal Ul W .« WAyANLs = 0.05 Al
(1) As Aal staAlHl2? clRAA dglelcd ¥QU.
(2) W UglAoll Heedl 8 ug As AwWet  YsiRall
staal{leRq] stal Anestal.
wlaR-2lortHlalet ol 3dland oll B? sal ARUHL Ace-slesal
Rred udle scHl A B d wRuAl.
ol Aol UEle(l caltuall .
(1) ellu
(2) AAR(3L 2200
(3) AU - wall
(4) 281 AR
(5) AUSscAR Plar
(6) YN Bl
(7) WUBRS WAL U
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Y9l
A2 A QL U2a] ALl ABlR YA TI=e"® Al 53
T2
sl Yuul,
Tl =algfe AYS UR Aldld .l
T2 = 3l ALS UR cAldlg el
PRI EIEIOTE
8 = cu - wall

oflar 2&etof colls@l wuUAl Ul S uel As [lA gsHi WUl

Hee ol uxostal.

2o{lol-1 N2 StAUHeAL GUNN %Rl AHY (1A spudc 2 2ollol-

HAoe SLAUH ERL
(1) oA AlAllos2 seA Aol RKIH WAool
(2) SR RS UASAH So20lE 501U W)t

As 2o{lol-1Ace stAUH, Hlot 25 clSotoll GUR ual olA, WBe Ye

a5 o{lA Yoyl suul g2l B,

+55, -127, 495, -143, +88, -75, +107 in N-m.

Al HetlH Aot el ald?l s
YL

(1) sclASlA Aa dlctel? A dglelct wRUA.
(2) ollAstloll catvaul w1,

(i) olcelRe{l A{ELEL

(i) dletelRe{l R o{lAlél

(i) olclelR AHe

(iv) &adlol B§ dlclelR
(1) R2s AQRL Wal slaals AAR{[oL UMl

(2) 5Usl Beuzl AUclloll 51201 LUl Aal £2 scllell UL QU
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