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Fourth Semester B.E. Degree Examination, July/August 2022
Kinematics of Machinery

'l'ir-nc: 3 1"rrs. Max. Marl<s: 100

Note: Anyuer my FIVE full cluestiorrs, clroositrg ONE.fitll question from esclt ntodule.

Module-l
I a. Dellne the lbllor,ving :

(i) Link iii.l Krnernatic Pair (iii) Kinematic Chain
I vi) Dcgrcc o f lrccdo m(iv) Mechanism (v) Structure

b. Hxplain with a neat sketch crank and slotted lever mechanism.
c. Explain with a neal sketch PeaLrcellier mechanism.
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OR
tlxplain with a neat Ackerman steering mechanism mention condition fbr correct steering.

(06 Nllarks)

(06 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(20 N{arks)

(08 N{arks)

velocity and
(12 Marks)

2a.

b Draw a neat proportionate sketch of Whitworlh rnechanism and explain

Fig.Q3

OR
a. State and prove Kennedy's theorem,
b. Explain the procedure to construct Klein's construction to detennine the

acceleration of slider crank mechanism in which crank is rotating uniformly.

Irig.Q-5.

1 ol'2

Module-2
In a four bar mechanism ABCD, AD is fixed and crank AB rotates at 200 rprn in ciockrvise
direction. fRefcr Fig Q3].'fhc dimensions of versions links are as fbllows:
BC : AD : l50nrm. CD : 80mrn, AB :40 mm
(i) Find angular velocity of link BC and CI)
(ii) Find angular acceleration of link BC and CD

Module-3
The lbur bar mechanism ABCD is shown in Fig.Q5 which is driven by link 2 at

w2: 45 rad/sec counter clockwise. frind the angular velocities of links 3 and 4 by using
complex algebra method. fake AB : 100 mm, CD = 300nrm, AD = 250mm.

(20 Marks)



7a.
b.

r7n'1b-,42

OR
a. Derive Freudenstein's equation for slider crank mechanism. (08 \larlis)
b. Design a four Ink mechanisrn if the motion of the input and output links are govcrttcd by a

fur-rction y: xl s ancl x varies liorr I to 4. Assume 0 to vary fi'om 30'to 120'and $ {iorn (r0"

to 130". The length of the fixed Iink is 30mnr. tJse Chebychev spacing o{'accuracy points.
(12 )larhs)

Module-4
De flne Pitch circle, Circular Pitch, diametral Pitch and module" (08 N'larhs)

Obtain an expression lor the minimum number of teeth on pinion to avoid intcrfercnccs.
(12 N{arlis)

The arm o1'an epicyclic gear train rotates at i00 rprn in anticlockwise ciircction.'['hc atrnr

carries two wheels A and B having 36 and 45 teeth respectively. 'fhe whccl A is lircd and

the arm rotates about the centre of wheel A. Find the speed of wheel B. What will bc thc

speed of B if the wheel A instead of being fixed, makes 200 rpnl clochrvisc'l

IReler Fig QS(b)j

Frg Q8(b) (12 N{arlis)

Module-5
I)raw the profile of a cam to raise a valve with SFIM through 40mm ui 1/4th olrcvoiutior.t^
keep it fully raiseci though 1/10'h revolution and to lower it with unifbrm accclcration anri

retardation in 1/6tl'revolution. fhe valve remains closed during the rest of thc revolLttion.

The diameter o1'the roller is 20rnm and minimum radius o{'the canr to be 30mrn. 'fhc axrs of
the valve rod passes through the axis of cam shatt. 'l'he cam shalt rotates at 360 rpm
clockwise. Determine maxinrum vclocity and acceleration of the Ibllowing dr-rring outstrokc

Explain with neat sl<etch

(D Single gear train
(iir) Revertcd gear trairr

OR

(ii) Cornpound gear train
(iv) Hpicyclic gear train (0tl )Iarlis)

(20 N'larks)

(0tl trlarks)
lacccl lollou,cr irt

( I 2 \Iarks)

10 a

b

and return stroke.

OR
Dcfinc the following tcrms rclatcd to carn:
(i) Lifi (ii) Dwell (iii) Pressure angle (iv) Base angle

Obtain expression {or displacement, velocity and acceleration fbr a flat
contact with circular flank of a cam.
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