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I.{ote: This question paper contains two parts A and B.
Part A is compulsorl' rvhich carries 25 marl<s. Anslver all questions in part A.Pafi B consists of 5 Units. Answer any one full question fi-om each unit. Eachquestion carries r0 marks and.may irave a, b, c as sub questions.

PART- A

(25 Marks)

I l) State and explain Lami,s theorem r,vith a neat sl<etch. t)lb) Determine the magnitude of the trvo forces such that if they act at right ungt.'rl'rrr.i,
resultant is l5N. But if,they act at 600 their resultant is ISN. i3lc) Define liicrion arrd classifl irs r1pes. i;id) Explain dilferent arrangernents of belr drive used f,or power rransrnission i;je) Define centroid. and centre of gravity of an area. 

L2)0 What is the radius of gyration of a circle of diarreter'd'about its diameter? 13lg) Distirrguish between kinetics and kinernatics. i;lL"lh) A body A is projected vertically upwards frorn the top of a tou,er with a velocitv of
,.49'"/t, 1l9l9l'9- leing ls-ol !,gh,4ft, .l t!9q, slqlhet bqdy Bts aforvecl1.dt';";
veIocjtiesofAandB:onreachirrg.tr.,.g,o,,,a.-

it Disringrrish betweerr. sir.pre and comporrnd pendururrs. 
i;)_i) What differences exist betu,een impulse and momentum? t3]

PART-B
(50 Marks)

2' The angle betrveen the tu'o forces of magnitucle 20KN and l5KN is 600. the 20KN force
being horizontal. Deterinine the resultant-in rragnitude and direction if
a) The lorces are pulls.
b) The l5KN force is push and 20KN 

Tf 
,r a puil. [s+5]

3' A uniform wheel of 60 cm diameter rveighing 1000 N rests against rectangular obstaclel5crn high as shown in figure I' Find the leasiforcerequired which when Jctingthrough
center of the wheel rvilljust turn the uheel over rhe.;;;.;;iin. ui".r' i;,,0 tr,. ungr.of lorce wirh horizontal. 
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Figure: I

4. Two Blocks A and B of rveight 100 N and 200 N respectively are initially at rest on a 300
inclined plane.as shorvn in figure 2. Tlre distance betrveen the bloclis is 6 rn. The
coefficient of l'riction between fhe blocl< A and the plane is 0.25 and that betweerr tlre
block B arrd the plane is 0.15. If the, are released at the same tirre, in what time tlie
upper block (B) reaches the Block (A). Ir 0]

Figure: 2
OR

T5. 'Prove that the ratio of belt tension is gir en b;, the l! = n' tt

7-t.
[] 0l

6.a) State and explain Pappus theorems.
b) A semi-circular area is removed frorn the trepezoicl as shorvn in figure 3. Deternrine

the centroid olthe rernaining area. 15-51
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7.

B.

Find out the mass lt-torrent of inertia of a right circular cone of base raclius R arrd rnass i\4
about the axis ofthe cone. tl 0]

A point P moves on a circular patlr in courrter clocli rvise direction so thar the length of
arc it srveeps out is S: t'-4. The radius of the path is 7 rl. The Lrnits of s and t areineter
and seconds respectivelr'. Deterrrine the arial corrponents of relocitl.wlren t = I sec.

It0]
OR

9. A hotnogeneous Sphere of mass 150 kg is attached to a slender rod having a mass ol
20 l<g. In the horizontal position shorvn in figure 4, the angular speed of the svstenr is
l5 rad/s. Deterlnine the rnagnitude and angular ,acceleration of the system 

-and 
the

reaction at O on the rod. n nt
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Figure:'l

Explain hoiv a simple pendulurn differ fronr a compound pendulum, briefly with the help
of differential mathemarical equarions. ll0l

OR
11. With the help of suitable diagrams and examples, explain horv the principle of worli-
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