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Note : ! Attempttotalsrxquestions. QuestionNo. 1(Objectivetype) is
compulsory. From the remaining questions attempt any fwe.
gd tr: qaq' Em 6ftq I q91 m-qiEn 1 (q-qfrE s-qDR mT)

3TFHd t I q)s qaii { r\ A6 qiq mt aa frftq r

0 In case of any doubt or dispute, the English version question
should be treated as final.

ftnfr :ft s-mT{ *'$lr ererqr ft-qrq ft R{fr d siffi qrw *
qal s) 3iftq qpa qr&nr

1. Choose the correct answer. 2 each

v& vot lnt qqs fiftqr
I Iftwo forces of equal magnitude P act at an angle of 180", then

theirresultantwill be

qR qqrq qRqpi p* d ec,r 180. b dq qr ?Frd ord t, d
gqOI qRUTq E)TIr

(a) 2P (b) 0

(c) Jzp (d) zJp
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0 If one end of a beam is fixeci and the other end is free, then ihat

heam is 
----_.(a) Cantileverbearn (b) Simply supportedbeam

(c) Overhangbeam (d) Fixedbeam

qR ffi wqEFI q{ fr"{r qi{€ defl rytr frw 3ffi d d qt

tr{q t
is{) dddq{ trtq (e) qra eirad tr*q

{q) eTEq foF-d1 w{ {q) 3{rq< tr*q

$ The correci relationship between coefficient of friction and angle

of fnction is---
qqui qrTi$ ffrT ffi +lri ii qS q'<=q t
(a) r! = tan!-r (b) P = tan$

(c) rr = cot$ (d) P = sec0

iu The cenier oigrar,ity of a hernisphere of radius 24 cm is from its

base _-_--_
(a) 18om (b) 9cm

(c) 24 crn (d) 27 cm

24 t*. sd-qrs & a€T IA fiT gsrq e""q srih 3TI'rT{ d d-di t
(&{) 18 S*. (e) e tqt.

(H) 24 t*. (q) 27 tfi'
vi 'Ihe maxirnum efiiciency cf a sirnple lifting machine is --..-

q.r, rfla B€JF{-fi qeft-{ ff 3r{tm-d'q qeiflT EtS t
iVR(a); (u);
til(c) -vR rrxVR

2. ai Detine scaiar and vector quantities and give tw'o examples of

each. 3

atftei q"d qfteT qTftq] C qfuTfrd ftffi dQdr s-itm'b A-d
\reE{trI {iB'}r

(d)
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Apush of 180N and pull of 3-<0 N acting atangle c|135'atcne
point. Find resultant force. 4

f6 ft-S q{ 135'b s}"T qq iEl) N ffir wrq qc{ d?.tt 350 N eT

fu-flq'e-f, frrnQft-d ti qRuirfr eFT Hrn iftHi
Three forces of magnitude 10 N, 20 N and 30 N are acting
at a point making angles of 30o, 90o and 225" trt the
horizontal respectively. Find the value and direction of the
resultant force.

frq Erd fur-frr qftryq 10 N,20 N y.i 30 N t, vo fr= w
*ftq & 6-{Ql: lgc, 90'f,Q{T 225" qr qfuT e-trd Eq 

enrd ffi *
tr qRunql qa ol qrq dEr ften srd &fu*r

3. a) List out ccndition of equilibrium of coplanar eoncurrent tbrce-q.

2

sq-d-dq *qTfr q-d\ S. qrqr-+*eir S1 erd fr r$ crildr
b) A smooth sphere ofweight 300 N is supported by a sting fastened

to a point A on smooth vertical wall, the oiher end is in contact
withpointB onthewall.Ifthe lengthof stringAC is eclualto the
radius of sphere, find the tension in the string and reaction ofthe

300 N qr{ 6I q-m ft-fr-rT.t}mT Tm'frs,+ stEftn *-rq A, ftg a
q-{ Girft rn *S qri fu*r gqT t, TT{i frqT {qx qs fr-= s *
q.e-6 d tr qR eY-* ac fr dq.r{ d-d fr Baq-r & q-gre{ t, d
*fr { iln-q Gf{ fr-qI{ fr qfrftqT 6;6 fiftrr

c) A simply supported bearn of span 10 m carries three poinls loads

of 40 kN, 30 kN and 20 kN from ieft iringe support at the
disknce 2 m, 5 m and 8 m respectively in dormward directir.rn.
The right-hand support is roller. Find support reaction fbr the

b)

c)

wall.

beam.

10 +c{ dqr{ * ro H{d ana=fl etr{ & eT{i m--dqTE snarq d
+i fr Ren d 2 *e{, 5 qtc{ Gilq s qte{ ft {* T{ !6qq1, 40 kN,

30 kN ei'-s zo kN & *-{ frE qR at tr qTF.\ ftt'+r silErq

i)-ac tr t]-fi * ftr ana*q qRfiqr$ an frFdr
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4 . a) List the few examples in which friction is and is not helpfi.rl to us.

J

tS S$ B-qrs"ir fr qft Er<r{q frr{t q{q Eqrf fdq

3flq q-& Sl
Define the following terms :

q-6Tq-6 t

a
Jb)

I Angleoffriction

D Limitingfriction

Fmfr-fuc q-qt o\ qfuilR-d otl

D qft,T 61rT

0 dqFf, q{q

c) A body is resting on a rough horizontal plane. It requires an

extemal force of 180N (pulltype) inclinedat30o tothehorizontal

plane, just to start the motion. Furthermore, it is also observed

that an extemal force of 220 N (push type) inclined at 30o io the

horizontal plane, can also just startthe motion. Find the weight

the body and coefficient offriction. 6

qr ftu-s q-o. q{$ Sfuq ild q{ {sI tr Esfrtf iq qnaq ffi
b ft\ dft-q ild rt 30o otur rr 180 N (fu-qrq s-fiT{) * e-rg {d
fi eme{ro-dT tt-ft tr qrh 3i-fiqT, qd lft tsr trqr t fr Sftq

ffi{ t 30" etur qt 220 N (qqtq noq) .FT Era' cra $ {6'rft
qNI1{ o-{l. Tfif,T tr ftw o-t qR 3fl{ q{,T gulr6 srd fift\l

5. a) DefinewithexamPles: "
I Centoid

0 Centreofgravity

Eqr6{q Eftd qfuaR-d ftffir
1 +-qo

D U5€ ii,E

b) Drawneat sketchofthe following and showcentroid. 3

! Rectangle

D Triangle

D Trapezium

F12024173s6 Contd.....



c)

tsl

ffifuT oT s6 fu* e-{Eq eft }=q6 o} qeTfgqr

D 3rr-{drm-R

D fr5q
,D lirt?rxl qggq

Out ofthe 4 m x 3 m rectangular slab, a 1 m square slab has
been removed from the bottom left. Find the centroid of the
remainder. 6

4 +c{ x 3 fte{ 3Trqiflznn wrkor d t r +ci q.t fi ffifiT ot
qrfr qk +n t ft-+Tm Rqrmr tl e)q or *-qs am fifr-ir
WritethelawofMachine. z
qaft{ b'fiqq o) ftfur
Provethatforreversiblemachine 11>50%. 4
sffi q.aft{ h fr\ ft-< ftFr} 11> 50%
A single purchase crab which has the following details : It is
observed that an effort of 60 N lifts a load of 1800 N and an
effort of 120 N lifts a load of 3960 N. The velocity ratio of
machineis42. 6

I Establishthelawofmachine.

D Find the efficiency in any one case of above.

f6 96?r q-{+q *-q, * A-+tq frq tr q-6 tcT rrqr t ft. oo N
or 3Trqrfl 1800 N 6r qR B-drdr t frs tzo N EFr^girqrfi 3960 N
s-t gR soror tr qeft{ 6r tngqn +z tt
, qaft{ 6T fi-qq rerTft'd frFr}r
0 wgffi t ffi sinR{fr C qern 6K fiftqr
A system offour coplanar concurrent forces is acting at a point
as given below. Find the magnitude and direction ofresultant
force. 6

D 500 klrtr acting due North

0 800kNactingSouth-West
,D 1000 kN acting 30-degree South of East
,9 300 kllacting fromWest

6. a)

b)

c)

7. a)
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?11 qErf,dq €rnq1 q-di fi \rf, frflq +i Rq q\ ft-s qi

frqreftd tr qffi cr-f, hT qftqrq s{ti Ren s6 fifrvr

D 500 kN str fr 3ir frqrcftd

D 800 kN qRiq-qfenq fr 3tli ftur:eftd

O looo kN qd rt :0" qfiu fr silt frqrefld

rg 300 kN qftqq t ftureftd

b) Inadifferential wheel anda-x1e, the diameterofthe effortwheel is

400 mm and the radius of the axles are 150 mm arid t OO mm

respectively. The diameter ofthe rope is 15 mm. Considering the

effrciency of the machine as 85olo, find the load that can be lifted

by 35N effort. 6

q-fi 3r-<t-q cftqr ow gfrti enurs qfti or Eqrs 400 frfr. de.r

gRq[ fr B.'qr mqet: 150 frfr. q i00 ffi. tr rd or qrs

15 fr*. tr qeft{ fr qerdT 35o7. qffi gq 3ilqq 35 q= ili
sdrqi qr q-f,i qrf,r gr{ ElcI frftrdr

8. Write shortnotes : (Any four) 4x3:12

a) Varignon'stheorem

b) Freebodyandfreebodydiagram
c) SimplemachineandCompoundmachine

d) Law ofkiangle of forces

e) SlidingandRollingfriction

D Lami'stheorem

{firg ffi fttu\ (ot{ qr{)

3T) tforq-{ m
e) gm ftrs duT g5 fr-s 3ilt<.

rr) q'{f, qeftr aui rig6 qqft{

E) e-dt & fuu oi ftuu
g) q{fr-{ aw ga-oa u{ur

q) affi qfu

-€re{ }+€-
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