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SECTION *A''

[20Q. x 1=20marks]

Choose and encircle the most appropriate option from each set ofchoices

l. When a slider moves on a fixed link having curved surface, their instantaneous centre lies

[ ] on their point ofcontact [ ] at the centre of curvature

[ ] at the centre of circle [ ] atthepin joint

2. lna cam profile, which type of motion results in zero acceleration at the start and end of

the stroke but allows for smooth transition of forces?

[ ] SimPle harmonic motion

[ ] Cycloidal motion

[ ] Uniform acceleration and retardation motion

[ ] Constant velocitY motion

3. For the same lift ofthe follower and for same angle ofaction for ascent ofthe follower in

the cams, smaller base circle diameter will give

[ ] smalier pressure angle [ ] larger pressure angle

I j .ume pr"s.u.e angli [ ] depends upon other data

4. If the annular wheel of an epicyclic gear train has 120 teeth and the planet wheel has 40

teeth, the number ofteeth on the sun wheel is

tlso tl6o tl4o []20

5.ArotorwhichisbalancedstaticallybutnotdynamicallyissupportedontwobearingsL
apart and at high speed of the rotor, reaction on the left bearing is R. The right side ofthe

bearing is shiftid to new position 2L apaft from the left bearing. At the same rotor speed,

dyna#c reaction on the 16ft bearing in the new arrangement will

[ ] remain same as befiore [ ] become equal to 2R

I ib""o." equal to fu2 [ ] become equal to fu4

6'Twomassesof4kgand6kgareattachedtoarotatingshaftatradiiof0.2mand0.3m'-' 
respectively, and are separa:ted by an ar-rgular distance of 90'' If the system is to be

balanced by a single .us ut u radius of b'25 m' what should be the magnitude of the

balancing mass?

[ ]s.0ke [ ]6.akg [ ]7.8kg [ ]8.2kg



'7 Choose the INCORRECT statement

i- iiL ungf" of contact in cross belt drive is more than that ofopen belt drive

i i h;;L"itdrive, direction of rotation of two pulleys connected by it are same

[ ] For maximum power ra;;itted by belt, maximum tension in belt is twice the

centrifugal tension in the belt.

t ii;;;;;ttrnit "a 
uv belrdrive can be increased by increasing the initial tension in

the belt

Which of the following statements are associated with complete dynamic balancing of

rotating systems?

A. Resultant couple due to all inertia forces is zero

B. Support reacti,ons due to forces are zero but not due to couples

C. The system is automatically statically balanced 
-

D. Centrl of masses ofthe system lies on the axis of rotation'

i lO,u,CandD t lA,BandConlv t lB,CandDonlv t lA'CandDonlv

In a radial cam, the follower moves

[ ] in a direction perpendicular to the cam axis

[ ] in a direction parallel to the cam axis

[ 1 in any direction irrespective of the cam axis

[ ] along the cam axis

The size of the gear is usually specified by

[ ] pressure anile [ ] ciicuiarpitch [ ]numberofteeth [ ] pitch circle diameter

Interference can be avoided in involute gears with 20o pressure angle by

i t ""nirg 
involute correctly t I using as small number of teeth as possible

I j uringlo." than 20 teeth [ ] using more than 8 teeth

The train value of a gear train is

IJequaltovelociry-ofageartrain[]reciprocalofvelocityratioofageartrain
I jut*uyt greater ihan rnity t ] always less than unity

Acombinationofkinematicpairs,joinedinsuchawaythattherelativemotionbetween
the links is completely constrained, is called a

[ ] structure t I mechanism [ ] kinematic chain [ ]kinematicpair

Two kinematic links I and 2 are cormected by a pin joint at o. If the link I and 2 rotates

with angutar velocity olr and co2 rotating both in clockwise direction respectively, then the

rubbing velocity at the pin joint O is

1 I (roi+orz).r [ ] (tor- roz).r [ ] (tor- tou)'2r [ ] cor'roz'r

Where r : radius of the pin at O.

A shaft nrnning at 100 rpm is driving a parallel shaft at 300 rpm. If the diameter of the

pulley on the iriving shaft is 30 cm and belt thickness is 8 mm then diameter of the

8

9

10.

11.

12.

13.

14.

15

driven shaft pulley is

[ ]91.2 cm [ ] 90.8 cm [ ] 88.6 cm [ ] 88.2 cm



16.

17.

18.

19.

20.

t 6 rrs zrt2s

The centrifugal tension in a belt drive system primarily affects which of the following?

[ ] power transmitted bY a belt

t I initial tension in the belt

i t -*i*um t"nsion the belt can withstand

i I ti"tionut force between belt and pulley

If there are redundant constraints in the chain and it forms a statically indeterminate

ri-.i.rr", *t "iit 
ihe degree of freedom or the mobility of this structure?

i"il-.' tll t)z tl-r

If a gear has a module of 6 mm and 30 teeth' what is its circular pitch?

i'ji;.il;; ll22.62mm []25r3mm []2826mm

In a certain gear train, the driver has l8 teeth while the follower has 9 teeth' For every 18

I 124 [ ]36

When a point at the end of a link moves with constant angular velocity' its acceleration

will have

[ ] radial comPonents onlY

I I tangential components onlY

i iuottr radial and tangential components

i 1ro "o.pon.nts 
as total acceleration is zero'

tums of the driver, the follower turns

t le [ ]18
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Attempt ALL questions

a Determine the degrees of freedom ofthe Iinkages shown in the figure below t4l

(i) (ii)

b. In the mechanism shown in the figure below, the crank AB rotates about A at uniform
speed of 120 rpm in the clockwise direction. The lever DC oscillates about the fixed
point D, which is connected to AB by the coupler BC. The block F moves in the
horizontal guides, being driven by the link EF. Draw the configuration diagram and
velocity diagram. Detemine: tS1

i. Velocity of the block F

ii. Velocity ofpoint E, and

iii. Angular velocity of lever DC.

The lengths of various links are: AB= DE = l5 cm; BC = CD = 45 cm and EF:37.5 cm.

I
I

0cm F

37. 5 cm
E

B

45.
A

P.T.O.

SECTION "B'
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2 A cam is to be used with a knife edge follower to operate a valve mechanism. The
requirement ofthe valve movements are as follows: tl l]
a. Valve to move outwards through a distance of40 mm during 100. ofcam rotation.
b. Valve to dwell for the next 80' ofcam rotation
c. Valve to retum to its initial position during next 90o ofcam rotation
d. Valve to dwell for the rest ofthe cam rotation.
The cam is rotating anticlockwise direction at a uniform speed of900 rpm. The minimum
radius ofthe cam is 50 mm and the line ofstroke ofthe follower is off'set l5 mm from the
axis of the cam and the displacement of the follower is to take place with simple
harmonic motion during out stroke and with uniform motion on the retum strokes.
Draw the valve displacement diagram and the profile of the cam to obtain the required
valve movement. Also determine the maximum velocity of the valve during outward and
retum stroke.

A transmission shaft, rotating at 500 rpm drives a milling machine which requires 3.75
kW at 750 rpm. A 300 mm diameter cast iron pulley is mounted on the transmission
shaft. A preliminary design proposes using a belt 4.75 mm thick, which has a density of
970 kg/mJ. The allowable stress is 2 Mpa. Two pulleys rotate in opposite directions and
the centre distance of the shafts is 750 mm. The coefficient of friction is 0.3 for both
pulleys. Determine the width ofthe belt taking centrifugal tension into account. t7)

A rotating shaft carries four unbalanced masses l8 kg, l4 kg, l6 kg and 12 kg at radii 5
cm,6 cm, 7 cm and 6 cm respectively. The 2nd, 3rd and 4th masses revolve in planes g cm,
l6 cm and 28 crn respectively measured frorn the plane of first mass and are angularly
located at 60', 135' and 2'10'respectively measured anticlockwise from the firsi mass
looking from this mass end of the shaft. The shaft is dynamically balanced by two
masses, both located at 5 cnr radii and revolving in planes mid-way between those of 1",
and 2'd masses and midway between those of 3ra un6 4rrr masses. Determine the
magnitudes ofthe masses and their respective angular positions. l7l

a. State the law ofgearing. elb. Two. mating involute spur gears of 20o pressure angle have a gear ratio of 2. Tii
number ofteeth on the pinion in 20 and its speed is 250 rpm. The module pitch ofthe
teeth is l2 mm.

If the addendum on each wheel is such that the path ofapproach and the path ofrecess on
each side are hallthe maximum possible length each, find: tgli. The addendum for pinion and gear wheel
ii. The length ofarc ofcontact
iii. The angle tumed through by the larger wheel for one pair ofteeth in contact_
iv. The maximum velocity of sliding during approach und....sr.

-)

5

Assume pinion to be driver.

4.



6.
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T.t"Ji;;I*-#:;;;'"};ts[;[,'H :;Hl:hiT,:.i,fliIiX['ih:fr!."[,t
and F rotate on the pins fixed tt d:;;;;iiii" *i"a' utt of the same module' The

number of teeth on the *rt*rt"'i'"e: ; ;;' ; ;* 52' 56' 36 and 36 respectivelv'

O"t"r.io. tt".pod of wheel C if 
rorates ar 200 rpm clockwise

,i. H: Il!:l B *:L#;m;,,I#"i*'r"'r*i* ""a 
the arm 'a' rotales at 20 rpm

counter-clockwi se

D




