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PART A 
A11s11·er all q11estio11s, each carrie.f J mark.,· 

I .ist out and explain systems of forces. (3) 

Sime & Explain the Varignon' s theorem (3) 

Define codlicient or friction. Show lhat Lhc coetlicicnt of friction is tangent of 1.hc /3) 

angle of friction 
Find the reactions at A and B (3) 
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Discuss the generation of area by theorem of P.ippus Guldinus Cl) 

Statc and explarn parallel axis theorem. (3 l 

Discuss the use of D-Alembert's principle 1.L~ed for the ,malysis of a movini; rigid (3) 

body 
A stone is dropped from Lbe top of u 1owcr 70 m high. At the same time anolhcr (3 ) 

stone is thrown up from the foot or the tower with a velocity of 30 mis. At \\/hat 
distance from the top and after how mud, time the two stones cross each other? 
What do you mean by instantaueous centre of rotation'? How can it be located for a (3) 

body moving\\ ith combined motion of rotation and translation? 
Whal do you mean by general plane motion? Give two examples of bodies (3 ) 

pcrfonning combined motion of rotation and lrnnslation 

PARTH 

A 11s wt'r ontt full questitm from eacJ, 1twd11le, t!acl, t/llt'Stini, carrie.,· 14 marb. 

MODULE I 

11 a Octennim: angle between lh;.; forces und the direction of the rcsulu1111 shown in (7) 
ligurc. The rcsulumt of'thc two force~ is 1300 N. 
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1 1 b h 1ur forces arc :icting on a ho l l as shown in Figure J . I 0. I >c: tcn·ninc th.: mngnitud.: ( 7 1 

and dircc1io11 of the resultant force: 

,. ,' ~n A\ ."it/ A.A 

• 

Dc1cm1ine the reactions a1 conLac.: l p<>inls P. Q. R. and S !'or l11e ") s lcm shown in ( I 4) 

Fi~urc . ·n,c rod ii of sphe res I aml 2 are. respectivd y. -W mm and 60 1111n. 
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MODULF:2 

/\ unifunn ladder ,,n ,n f length 4.00 m 1111d weighing 300 N is plm:cu agatnst a (7) 

, mlloLh wall with 1ls lnwcr rnJ 1.50 m trum the wr.ill. 'I 111: cncflic.:icnl or frinio111 

between Lhc l,uJJc.: r and 1hc lloor is 0.25. Whfll is 1hc lrictional Corc,_. ai.: uni; at the 

p,1i111 of cont:u.:l hclwci:n tho.: lu(kkr 111,J th.: floor? Shnw 1h1ll 1ho.: lmlJl·t " ill n:main 

i11 o.: quil ibnum in this pu:- i1 ion 
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l ~ h txplmn .mgk ,,t tnr ti,,n and angle or n:po~c. Sh0\1 that angle ot repose 1:, c4ual 10 , - 1 
nnl,! IC of fri cti,,11 

14 r,H, blocks A J nu B wci~hing 6kN aml 15 1-:N. n:spcc1i,c l} . .irc connc:ctcd h) a ( l4 J 
11irc passinl,'. l.lll.'r .1 smooth fnctionle---, pulk y a~ shu"n tn Figurc. Oeterrrnnc tht: 
m:ignituuc nr force r which i~ applied on hk•ck B JI 15 from hun1ontal as sho,,11 
in figure , l'nl.c 11 O :!II 
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MODULE3 
r mm :i rirculur lrnnirw of diameter 4m. 314"' <1u:irtcr circle of diameter !m hns been t I 4) 
rcm111.: from the centre Determine the moment of inertia of the re.~ult.ing 
compu~11c lig11r1." ubout tho: ccntroidnl X nxi~. ----

2 m 

.I m 

11, n 1rcc l Jhk, , uppor1 II \\ d11,ht nl ~(1() N Bl fl'HIII ,\ ·"' ''""' n III th,· lil,!lll't I l ~ l 
l),:CJ:rmin<! th.- '" """" In 1he ,· .. hk·• 
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I Yo o m.i.,sc, \.I ~ 20 l..g .mcJ Mn - l O Li: ,m: ,uon,-.: 10.:<f b~ .1 hJ1 ut rw~llgrhk ( 1(11 
mas~. I md the uccclcrn1io n o f lhc ~y s11:111 \\hen 11 ~luk» J,m 11 ,m 111dmcJ pl.tt1c o/ 
inc Ii notion -15" ' " 1-h11wn in lig11n: l\ lso lind lhc force m bar 1\ ssurm· µ, O :! ,mJ 
µn=--0 .-1 

17 h i\ cur mo\- mg ,11 .i , pccJ n l MIi.mph \\ hen lhc hmkt', ..uc lull\ appltc, .:JLNII~ .11 , -: , 

- lour \\lied lu , l.1J l>clcrmmc lhc llmt: ll:\jlltrcJ lo ,1up the LIi The u~lli,lt'nl 11 
lrtLllllll l>c:t\,c.-n 1hc rt)JJ an,1 I}" "II ' \\ .-1i:t11 ul U1c , .11 '> Ill.,, 
i\ blod, ur \\c1~•l11 ~11~ " 11111, 111i: "' 1:1 "'1111111, 1111..11 ,ur1.1"· , rnnmg JI rc ,1 m,, "' , · , 
11,cr ,1 d1, IWlLc 111:!'i111111 If) ,,·,1111J, LH1 ut·1 Ille ,1ct111111•f I h•r,c ul 211 , 1>,.1,·m .. o. 
1hc ,11cl licicnt ,,1 lru.111111 hcl\\Ct'll lhc ,url.iLc~ 
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pl b 1\ .:rir starts rrom rest on n curved roaJ or radius 250 m and attains a speed of 18 (7) 

krn/h0ur 111 UH: end or 60 seconds while travl'lling v. ith a uniform acceleration. 
Find 1hc 1,111gcntinl and nonnnl acccknllions oflhl· cnr JO seconds after it started. 

MODl/LF: 5 
A p.in iclt' nwving with simple hannonic motion has velocitit:i, or 8 11,/1. and 4 mis (7 ) 

\\hen ut Lh1: Jist11n c1: of I m and 2 m from the mean position. Determine ( i ) 

amplitude. ( ii) period. (iii ) maximum vclocily. and (i v) maximum acceleration of 
lht· pnrtidc. 

Io h A wdght of 50 N suspended from a spring vibrates vertically with an amplitude of (7) 
7.5cm and u frequency or I oscillation /second. Find the stilTness of 1hc l,pring and 
the m,,ximum ll'nsion induced in the spring 

20 a :\ weight or 4 N is suspended by a light rope wound rmu1d a pulley of weight 48 N (7 J 

and rndius 25 cm. the other end or the rope being lixed to the periphery of the 
pulle~. lf'the weigh1 is mo,·ing downwards. dc1ermi.ae: 

( i) Acceleration of the weight 4 N. and 
(ii J Tension in the string. Take g -= 9.80 rn/s2

• 

20 b A whcd. rotating ahnul a fixed axis at JO r.p.m. is uniformly accderaled for 50 (7) 

seconds. during which lime it makes 40 r.:volution. Fintl : (i) angular vclocil) the 
end of this imcrval. ,inti (ii) Lime n:quired for the speed to reach 80 revolution per 
minute. 
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