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Noles l.
2.

3.

4.

Ans\\e! three questioo tom Sectioo A and ahree question from Section B
Assume suilable data whereler necessa4.
Illustrate your ans\a er necessa.ry with the help of neat sketcbes.

Use ofpen Blue/Blact inUretll only for \riting the answer book.
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SECTION - A

a) Statc atrd explain differcnt system offorc€s.

b) State and explain law ofpolygon offorces.

c) Iind the resultant ofa given foice system as shown in fig. l.
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2. a) Deine couple and state its charactelistics.

b) State and cxplain VarigDon's theorem.

c) Detennine ard locate position ofresultanl 'R' for tlle forces &cting on L-bent as sho\4n irl
fig.2. Take reference point as'A'.
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0.4m 0.4m

a) State analltical and gm.phical conditions ofequilibrium.

b) State and explain Lami's theorem.
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c) DeterrDine the forces in the cables AB and AC loaded as shown in fig. 3
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4. a) Stat: and explain parailel axis theorem.

b) Dett mrine momenr oflnertia about oenboidal axes for a plane lamina as shoutr in fig. 4
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Stanl assumption made in aralysis of t-uss.

Define perfect and imperfect trusses

Analyse the tmss loaded as shorvl in fig. 5. Tabulate the result.
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5. a) State laws ofdly friction.

ii) Cone offiiction

c) A uniform rod AB ofleDgth 2.5 m ueighing 500 N is hinged ar B with cnd 'A' restilg on a
750 N block which in rum rests on a horizontal plane as shown in fig. 6 Take p = 0,3 for
all contacr surfaoes. Determine minimum valuc of 'P' roquired to start rightwad motiorl of
the block.

IJinge

I AB=2.5m

SECTION - B

a) The rectilinear motion ofa particle is defined by a =616 wherc a is rn/s2 and v is in rn/s.

Whent=2sec,v=36m,/sands-30m.Determinedisplacementofpadicle$tent=3sec,

b) A projectile is fired from thc edge ofa 150 m cliff u'ith an initial \elocity of 180 n/s at 1

arglc of30" .,vith the horizortal
Find :

i) The greatest elevation above the gound reached by projectile.
ii) Tlle hodzontal distarrce coYered befcre stiiking the ground.

OR
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a) Two trains. one moving at 90 km,/h and odrr at 120 km/hr, are heading to*"rds one another
on a straight level track. When they are 3 km apan, both drivers simultaneously see the
other's tiains aDd apply their biakes. Ifthe brakes decelerate each train at the rate of 1 m/s2
derermine *hether traitN *ill collide or rrot '?

b) An automobile starting from rest speed upto 40 m/sec *ith a constant acreleration of4 n/s2
ryns et this spe€d lbr adme and inally comes to rcsl \\itn,ieo.leB:iqr of5 rr).'s:. Ifi,',e io'.al

distance tavelled is 1200 m find the rotal time requucd.

9. a) State and explain D'Alembert's Principle

b) 'lwo blocks A and B are released from rest on a 300 iocline *hen they are l8 m apart. The I0
coemcient of friction uoder block A is 0.2 and the under the block B is 0.4. h what time
block 'A' reaches the block B ? Refer frg. 7.
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b) Defrnc:
i) Arylc of repose

B

Fie. 6
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1{}. rt) l)crive$orl-encr!}'cquation.

b) A body wcighing 300 N is pushed up an inclined planc 30" with the horizontal, A 400 N
force is actirg parallel to the plane. If an initial vclocity ofthe body is 1.5 rr./s and coemcient
of friction is 0.2. Dctermine $'hat velocity the body uill have alier moving 6m, Refcr
fig 8.

0'

11, a) What is Reversible and ineversible machine ?

b) What load can be lifted h;- an effort of 120 N, if the velocily ratio is 18 and efficiency of
the mechinc al this load is 60% ?

Detcmille la\\'ofmachine. ifit is ob,sened that au effort of200 N is requted to lift a load
of2rt00 N and lind the effofi required to run the machine at a load of 3.5 ktrl.

OR

12. a) Define:

i) MecharicalAdvantage

ii) Velocitr Ratio

Eficicncy olittachire
i\) Ideal rnachine

b) In a rlifferefltial wheel and axle. thc diameter 01 the effort wheel is 400 mm. The radii ofthc
axle ale i50 mm arrd I00 mm respectiveiy. The diametel oi tr're rope is 10 mm. Ftrd the
Ioad which can be liflsd by an eflod of25 N assuming the efficicucy ofthe machine to be

84%
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