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APPLIED MECIHNICS

qle :
Notc:

ffiugq(6dt,'{ttffiItq{qfr
fiIHtffinqr+ififrdt$ffiftl
H ilrd qr re $lqrnqr { em qr+
gqiEil6

(a) qM+o
(b) qftkr
(c) qeloftttlFT

(o lrdfts{Tn

qs'3 +* qrq t+ vrFgrr 20 N ++
qd (F'ffi 6t qFIft t 1 30 *+ qrs
+tffiwP-N*'*qfiffiqilq{+
*t+tfrt rpqlql.qd,rl
(a) 3N
(b) 2N
(c) 4N
(d) 200N

1uftmm{Fr:3t}
tlvladmunMetks: fl)

1. Forces arp acting on a body 4d the
body is not in equlliUfhlm. A force
when applied on the body bdngs the
body in equilibdum is called

(a) Resultant force

O) Reaction

(c) Equilibrant

(d) Compressive force

I\roforcesof20Nma3cm
diametpr shaft rotate a pulley. TVo
forces of P-N on the Frlley of
digmotet' 30 cm r,equired to stop it.
The value of P will be

(a) 3N
(b) 2N
(c) 4N
(d) 200N

P.T.O.

(i) q?finf, srM#ga ndcrtlat -m'rr* r

All Qwstioru are conpulsory atd eaeh qucstion is of I na*
(tt) qHlqqr0##arfrr#+ 6ffif .#rq? Wn*qwt r

Only English version is valid in cdse of difiererce in both tlu langwges, ti
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3. ffiSddqq.+ orqmtFrqqRWr
iFT q{qMlFFIIffE

(e) qikourT

o) wrq$fi
(c) ffiq
(d) qffir

4. d 6qrq + q{'i* #r5w krt ssh
€mqrqffi[Ffr,

(a)

o)

(c)

(d)

g.F';rT Hdrm wsitqq ffi *EF
d,. qqsr q i r tr qrra q,i qq +
*q q{ur rJptifi' .p, d}, d nffi tt
qtftM*qpnulurfutt
(t) qri"rd"r

O) frfiqqiq
(c) tan-l p

(d) sriTffiHrfr

q.r lqT qHiT q$RTfi tr( W qn ttt w'
eqrdtautqtrffim *ftm*qfiq
dorat r rfru{u161q I d, dqqqil
Erft {nrffi rR tFR qfr Efrt qfr t+ * frE
sffiHFffidftrrmuqqtn
(a) W tan (a + I)
O) Wtan(a-I)
(O zWtru(C+1,1

(d) . 2W tatr (c - ?r)

3d
16

3d
I

44
3fi

M
61t

5.

o) lNl ,

Tb rado of effott arm to load qrm is
collcd

(a) Mechanicaladvantago

(b) Armratio
(c) Leverage

(d) Efficiency

Thp heigbt of the cetrtre of gravity of
a homiophete of diamercr 4 from its
base will be

A body on an inclined plano is in
equilibrirrm. If 'p' is the coefficient
of &ictior betnee, tbe ttody and
plans, thon the anglc of the plarc
with horizontal is

(a) Anglc of friction
(b) Angle of iepose

(c) tan-lp
(d) AB of the above

A body of weight W, placed on a
roug[ iaclined plane having
incllnafion o to tha horizoutal. If
atrglo of fritltion is t tbcn the
rninlmum hofirmtdl f6ree i6quircd to
move fte body up aplare will be

(a) }V tan (a + l,)
(b) W tan (o- tr)

(c) 2W tan (a + I)
(d) 2W tan (a - t)

(a) i$

(b) T
(c) #
(o#

5.
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?. qfi'€T ErHiT rlqtrr w w qrt qt qs'
qExdt rsqtmildftffitgon
qfrq{"r6i"r+qqt deq
(a) rlrqEr€n{rt'il r

O) ++Et sft{qfrd'ft r

(c) cq{i[,r €[RqrtTqi'ri' I

(d) sr+qiliHsrtftI

q+,'wq{tq{t{ m t+qq t
(a) P=mlV+C
(b) P=mW-C
(c) P=mW
(d) P=C

fi ffi q{ftr fi- QFin 50% t qfr{'{t

u, qrwerirt
(a) lmftmi

O) tffr: qI{m

(c) sffi
(d) Bqnffiqqt,

,'
qtrqH GrpT f',+.ffi qff eq Ewr n{
ftusqmttd$eft

I
(a) un +itr2

I r' - 
"(d) u*fien-t) -: ,'

-'.,'

Rftq *ufr *'tfrea'm sqm{ur t
(a) rfuqr€'
(b) frrrA
(c) m$t*Er
(d) srnffiqfr'

NI
A body of weight lV is placed on ar
rough inclined plane. The inclination
of the plane with the horizontal is less

ttran the angle of friction. The body
wifl
(a) be in equilibdum
(b) move downwatds
(c) move upwatds
(d) none of the above

The law for an ideal machine is given
by
(a) P=mW+C
(b) P=mW-C
(c) P =.mW
(d) P=C

If the efficiercy of any machine is
more than 50% is knor{n as

(a) Irreversible

(b) Self-locking

(c) Reversible

(d) All of the above

The distance travelled by a bodY

moving with uniforrD acceleration f ia
n6 second is equal to

t
(a) un +7m2

O) Zlu+f(Zn-t)
(c) u+2f(n-1)

1(d) u+7f(2n-1)

Exarnple of third class leveris

(a) Srcel yard

(b) Forceps

(c) Claw hammer

(d) All of the above

(3)

1.

8.8.

9.9,

J

I0. 10.

11.
11.

I
1

i

i

i

P.T.O.
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12. qq+tq w fir+rd + {d} 10 N qd s N +'
qR TqT6IITITFTtr

(a) 11.18N
(b) 15 N
(C) 8.66 N
(d) sN

ffi *kt+lslttrsrfrds'+qtt+
qquilmffiq*'rqudilrt Iztrt
(a) iffirs+{
(b) eilqut61fufia
(c) Ht*nlq
(d) sqtrmttsfqfi

\u'wgrqq661
(a) +qfr${qrRfiqfiffifrlntT

rsnd r

(D) qr vqrq{r gqER qa rwqo qr(lllur

Ilrq[r I

(c) qt T.IrRltT IlRf Vqf<t q6 ffi;ttF'
qftHprffmd 

r

(d) + ftffiftr tm qmtrr rm FHb
frqrrrsqnul r

qfimilq nftfinqr G qr{ur qfi qtqfrFr*
qH qftmq uftftqr *'qM d 6tur
vqrffE, sgEEfit
(a) lqflIqEIUr

(-D,) wutcruT
(c) q{q {?
(d) fr+tur

q,irr'Jqio,+ s.r. !flit
(a) N
(b) N-m
(c) N/m
(o, wlrute

zffil
The resultant of two forces 10 N and
5 N acting at right angles to oach
other is
(a) 11.18N
o) l5N
(c) 8.66 N
(d) sN

The algeb,raic sum of moments of all
the forces about any point is zero.
This is

(a) Varignon's theotem

(b) Principle of moment

(c) Lami's theorem

(d) None of the above

A couple consists of
(a) two like parallel fuces of same

magnitude.

O) two like parallet forces of
different magnitude.

(c) trrio unlike para{Iel forces of
different magnitude.

(d) trnro unlike parallel forces of
sarne magilitudg.

The resultant of nornul reaction aud
ftictional force makes an angle with
the normal reacdon which is called

(a) Angle of rtpose

(b) Angle of fticdon
(c) Cone of ftiction

(d) Angle of inclination

S.I. unit of co-efficient of friction is
(a) N
O) N.m

(c) N/m

(d) Unlt less

(4)

t2,

13. 13.

14. 14,

15. 15.

16. 16.
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17.

I

1

I

rqit++{ riliFeFT qfrtt
(a) wdvro+frq kq, ffirrdq

rqqt + flHq qm Arr qq

sgmrmi r

O) ratt qEfr + fr{q 'IIffi +T nqT

slq qqsil + frq 'imv, rI(
tr5ffifri I

(c) irqr q rJUffi iq fr A' d'(
uqql+frqrqFilt&t t

(d) Arffi q T6'r{ iiq +fi fr .rf&
tset'ftqrpfiit r

rp, (Efiffi $ q-r'fuw qs{TfiH q(U-r

,r t++qtr#t, rsfuES{d{
6q1f, 'T' ffi qH drtt

(a) mG-O

O) n(f-s)
(c) nG+O
(d) mG -gz

.qcm *. rrH + frrft{ fu{q + ff{q {
qril*r Isflftre dilrt ; qq, 6+{FT Ei
(a) ry
O) +tr ;
(c) f'+r
(d) En+r

EiqqFrqd,+rrsrTgl1Eowomt

{rtffi

d+r
qr&r

Er4

18.

ia

af

19.

20.

(a)

o)
(c)

(d)

(5) ?N7

Which of the following statprcnt is

conogt ?

(a) The term 'centoid' is used for

lflmin4 and 'cente of gravitY'

for 6e solids.

O) The term 'oenhe of gravitY' is

used for lEEitrE and 'centroid'
for &e soEds.

(c) Both 'controid and ceatne of
gavity is used for solids'

(d) Both 'centnoid and cenue of
gravity is used for laminr.'

When a lift of rnass 'ml Eovres

downwards with rrniform aoceleration

'f then the tension T in cable of lift is
given by

(a) m(e-f-)
(b) m(f -g)
(c) m(g + 0
(d) mG-02

Netvton's second laiv of motion gives

erelation bo,twom fofce, mass and

(a) Acceleration '

(b) Velocity ,'J'; ' -.

(c) Momontum

(d) Irnpulse "i .'i

?-0, the pnoduct of mass a,nd velocity is

known as

(a) Power

(h) Morentum
(c) Irnpulse

(d) I[ork
P,T:O.

A

't7,

18.

19,
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21.

22.

(a)

(b)

qgtrprc d m odrT ,u, t oqt*.
Wttgq fqm ri frqt trqt, m verC fr6
qrqEr €fifrffiilqffitrri

(c)

(d)

qfi'Ynn Et yd frt ver * sRFffi+r
'u' * Eraftrm: srftUq fryrr { tfir
"FIr I TflR r[I vgq4 ma tr 't' Et nqt
qlqrt Ero Hq sfi[fi'dq ffi 'h' d, d
wtfuq*tr(r)t1sqftqfrr*
Efiri.rnEIFEFTI

(a) v=\Fgh
I(b) v=ut*;*

(c) v=utgt
(d) v=u

\rqr {E +} 'h' #qrt + +gr qm t r qft
Tf,IFFFT Ttttq. 'e' A ii :+( +'qqilfr
wf t ffi{I+ *'H( ssm qt ffi ft')
ffi

(a)

(b)

(c)

(d)

h'=

h'= qh

h'= g2h

h'=tffi

.ffi
2ta
cl,

R
\zs
uP

E

23.

t/a

i
2W(6)

21. If a stone is thrown in vertically

upward fircctioq at an initial velocity

'u' then the rnaximum height reached

by thc stone will be

(c)

A stone is thrown in vertically
upwffd dlrection at an initial velogity

'u' from tbe gfound, If 't' iq the time

of flight and 'h' is the maximum

hight attained by the stone, then the

veloaity (v) of th€ stone by which it
will strite the ground will be

(a) , =1@
.1

O) vsut *;*

(c) .v=u*Et
(d) v=u

A ball is droppe.d from a height 'h:. if
coefficient of restitution is.'e', then

after reboqncing from levelled floor
rhe ball risi uptoa height th') will be

A-

(e) tr'= d2gh

O) h ="U
(c) h'= e2h

(d) h' = !E4

.tr[
2rt
('o

ffi\E

(a)

(b)

(d) *

22.

2?.

I
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l

fr + qqt ffi rEFFr mr {r q
t (nr > mr) mm rtqoufr* qkcF{

gRT q ETT$ Itqt f,, W TS gfi' FNFIf IETFIT

qt+ r$Rft t r *fi { mrm m qm tfuit

(a)fffi),

(b)(ffi),

G, (fr#)'
l'2m. m^\(d)lffiJ'

Y ffqr +q (w w'CI)' qisfu *tr

* qri'Et ql + <nfrrfr.afrq FfioT rrt

fr{CTqt trqq FITr-q t qfrffi ffi
d*qtrfrtfr, *fmr*rnnqtafrtr

(a) 4

o)E
(c) 16

(d) t2

qr{dm

(a) dl

o)+
(c) $'l

(d) {fff

g, 2W
If two bodies of mass m, and ng

(mr > &) are connpctPd bY a light

inextensible striag passing over a
smooth pulfey, the tonsion in the

sring will be gi-r,cn by

,4,

(a)
(2*, q)
@;-*.19

[*, -q)
til.q,ls
(r, * q)
[m,-qJs

(b)

(c)

(a) *1

(b) +

(., [PJ-

Normal accelpratiou of i FodV

roffiing on a circular pat! of radius

't' and aryilar velocrty '(o' is equal

to

(d) ,yf

The volocity ratio of a fust systen of
pulleys htring three movable pulleys

is

(a) 4

(b) 8

(c) 16

(o 32 
P.T.o.

t,
It

?,
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u.

26,

25'

26,
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27. WffiPffimmftrr{qm, ffi
at{G[r*'qwrrfut, q6t
(a) ftnFrqT tFr um Fmrq

(b) ffiqrktrqfi{urq
(c) ffi{ilorEftefurq
(d) Eqdffi+*Ettqfi

28. \t6' qR Egr+

ffirt
v.R.(a) ;_
1(c) ;

qFft q{fr{ +t qkffiq

o) 
"-k

1(d) ;ffi:
qm'EqlqT ffir Edlq *q cqr Su1 lnqvt'

u nrn a t d dftrE trrq (R) sr qq drrr

(a) *=tr29

(b) *=ff
(c) *=ry
(d) *=ff
u *,r + qfriffm ffi milq{ Es'r ftrnpr
qlftqrns(\q.)t

(a) n** =f;

(b) R*, =*

(c) *.".. =t'

(d) \*=f

t
,l

(E) NI
27. When in a system of pullpys, velocity

ratio is equal to the numbet of
pulleys, then the system is

(a) First system of pulleys

O) Second system of pulloys

(c) Third system of pulleys

(d) None of the above

Maximum efficiency
machlne is

V.Rta) E- o)

1(c) - (d)

of a lifting

m
v.R

1#
m.V.R

29. Velocity and angle of projection of a
projectite axe u and s respectively
,thpn the horizontal range (R) will be

G) *=ff
(b) *=rye
(c) *=ry
(d) *=ff
Maximum hqilontal range (\*.) of
a ptojectile projecteO with velocity u
is:
(a) \*=?
(b) R *. =*

(c) *r*. = f
(d) B,*. =;

II
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ftqffttrlrrq: ihttl
fimp qllowed : ThreP Hoursl

(i)

(ti)

Roll Not ! ""!f t""t"o""l"

NK
APPLIED MECIIAMCS

tflftrffirdt':70
MdmunMerks:70

7h'
Notc:

(tii)

(iv)

\

ywywEMt Ttr#C'fiE€f Pr"+rirr#H' t

Questi.on No, 7 ls compulsory, srr6wer anyfive qwstioflsfrom the renaining.

n'dmnw#sqt wil 6t frqqrtr#'mr cri? dfuq t

Solve gll parts of a questbn consecutively togethcr'

n'do vw # a* ?s # rncr +?Frq t

Start eqch qucstion on afresh page.

qtd qlqro# d,r,ry.Ft+ d ffif '#dd'',rdtrFt? ?'q t t

Onty Engtish version is.valid. in case of differerce in both tlw hngUages'

?

1. (i) HI*s+q+Bq+rrryd I

Explain the'ises of Larni's theorem'

(ii) 'qdqtrrr!li['Et: HdE[oilttt r EqewotqwH+ I

"Frictional fbrce is a setf adjusting force." Explain this starcme'nt'
, r F{+mqrffi r(iii) TqEfir fimq ffi @r qFffifrq qtrralq Ym t

ExplainthE'.lawofmaphineandgivetheformulatodptsirminemaximum
mechanical ddrantage,

1iv) ftiEftE +r W ftfufrq iq{vr Ehi ftnk qtte Wgq}H q-E.*l qfrE+ t

Defineangularvelocityandangularaccelerationandgivetlrerelationbetween
them,

(v) sr{Hnkfrtftffiffi r

Defrne the work and.PPwer'

(e)

(?xS)

P"T.O.

l, \lt I
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z. (i) qt !m tzO. + qiur .n mi t r v*fr t qsr qo 800 EfeT $r t I qfurn+ dt w
qqqiuftqt r eila w vrm +1frq I

Two folces dre acting at an angle 120o. Bigger force is of 800 N, Resultant acts
at right angle to the smaller force. Determine thp shorter force.

2{ qFT, 30 qFT, 40 qzr rilm 60 qtn *'trrf gfi'. k{ tur + Hrer i5rt{r: 3oo, 60o,
90o HqT 129" $$u1wr+t rffiqcTirrfiElrqnqrfr{nmdH r

The force of 2oN, 30 N, 40 N and 60 N are making angle of 30o, 60o, 90o and
l20e respectivoly with a fixod line. Find the magnitude and diroction of resultant

(6+6)force.

qffi mil +rtqe q st {Hrq {rd dlh { qErf,E+ I

Explain in brief genoral conditions of equilibrium for non-concurrent forces.

flTfr{ + fu rffi Eitaqr gfHr em irT qr€ 50 mm, srE t0 N ?rW sfufi. iil qR
40 N ts lmqq t roo .* +t (ft y.on4 q,rar t r i*. + srrcror t voo*rt
600 mm itsr st'€ - rfrrq t so mm qff Efr .nt r qfr Eft{q.+futq{ soo N iil r{R

Y.II{r 
qr+, * an dki toer{ff { *nq qr ffiil{r EFilq qlq d fufiil * q.u, u*

fugo+fttftfrd erqr+ r

A lover safety valve used in a boiler has diarneter 50 mm and weight 10 N. The
\teiglt of the leler is 40 N and acts at a distance of 100 mm frori the fulcrum.
The length of the lever from the fulcrum is 600 rnrn and the valve is placed at
50 hm from the fulcrurn. If a weight of 500 N is placed at the end of the lever,
f,nd out what minimum pressure of steam in the boiler should be developed so
that the vilve is about to blow off. i ---'--dO

6 cm it{T t2 cnm€}, +dR,Fdqs'BrE+H++sfr+rttqfruE+Hqrt
z0 cm tprt rrRT 2 pm d, * {irfr fi€ + x[t,e *a +1 ftqfr E}.'ild + +q t vm

Two solids sPheres of 6 cm and l2cm diameter are joined at the ends of rod, if
the length o{ the rod is 20 em and its diameter is 2 crm" calculate the position'of
et atryrt of gravity of the composite solid ftom the centre of the uigler spuere
Ttre sphere and rod are made of the sarrp material.

l-qm^q?-i!T EFi ffiiiqT Nl-iEiq 1q^g16g'qquf iF.,lqqrl lFftqq r

.*NI
+

(ii)

3. (i)

4. (i)

(ii)

/

(ii)

Define the angle of repose and write the laws of static friction. (6+6)

i
'

A
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5. (i)

6. G)

(ii)

(11) ?,wl

wrq ffi FFtrq{ s qfl k{t{qt t r fi q{fr? et qHiTr 7s% t, * U6qI EIFITS + ffi
qamorsrqq'flrtr

In a first system of pulleys, there are 5 movable pulleys. If the efficiency of the

machine is7l%,what effort can lift a load of 4 k}'{ ?

qs'rrwT v6; q+.{ sTr.il{r ffi'fttfrtr oo ii* nqr E$ €rrf,{la 0l ++ fr, fr^n'Iqqt?t

m qfffq+ stt qfr o tN ir[t I k].t *' qn nq{r: 225 N ilerT l4s N *' enqrql d Wrqm

t Brl qrfr d, nl + S €rfrrffiq qqrf,r ilqT €EnmEdq qiBrcqm we qfiFrt 
r

In a sitnple screw jack the circumference of the effort wheel'is 65 cm and pirch

of thpads is 0.5 cm. Then find the velocity ratio, If 6 kl',[ and I kN weight can bo

lifted by the effort of 275 N and 145 N respectively, then find the frtaxfutum

offrcieucy and maximuo mechanical advantage of it. (616)

(ts'r6t'{ fr'{qqsr t W1 s4 kmlh st rh roo *a qfr 1ft t nq s'r d* t r ort
6qr smd e00 +etiht {t qt frq sr+ { urrr qqq ffi qffkq I

A cu starts from rest and attains a velocity of 54 kmph within a dlstaace of
300 m, Find the dme taken by the car to cover next 900 m distance.

utr qdi u.} T.{ft t, + 666 t t+0,+ *er ffi qt *' w'qs{ ffi fiTtr{r qm t r

* rmc* qfr ilof{+ { 6 tqrs 6'r qrFr ?rn, d Tdr{+ fu tJqrr fu{ t r t uw
q6r[T eil I

From an trpgoing balloon a stone is dropped when it was at a height sf 146.4 m

ftom the gro*d. If the stone takes 6 sec in rcaching to the groqnd, ftnd th6

Io
q

1

\

\

i
:

7. (i) mrftd sT +iuT rm ntFrqqR *ftrc Tqift{ rmvtrs afit-+-dqffi €tqrtdt a\F W
ulr 

,,

The horizontal range of a projectile is +rF tfunt its maximum height, Fird thg

anglo of Pojection

(iil tl6'ifm 20 m/eec ++r t qr <ft t r fr qR+ ffT EIRT 60 cm d, + qfui qr *luftq +tr\- 
#uH fr#+ um dfqe r fr on 20 m { ++.+ qlfr t +qfr+ m qilotq {qF S
il(slrqq I

A cs is moving with a velocity of 20 m/sec. If diarneter of wheel is 60 cd, then

calcularc tho angular velocity of Wheel in rpm. If car stopped at 20 m distancer
(6+tr)then calculate the angular retardation of wheel.

P.t O.
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8. (i)

'+

rfrt

(ii)

rftr'flfir { rrtet cilffi Era 'g' irf rIFT fuu mn rlm 6r+ t fia futilq{F
qwEq I

How the value of og' is found in the laboratory by simple pendutum ? Explain in
detail with sketches.

qFEfi*rHr6slqq 1e.6 a1rqni.{. t rgs+i s ++t rz tftitm'ffi{fuqrrqr
qr{rrm+ifrqq 

r

A spnng has stiffiress of 19.6 N/cm. Find the work done ia suetching the spring
from 5 cm to 12 cm. (6+6)

t

i

I


