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b SEAT NO: 2/ /18 52/050
s ; SEM-11/1 Diploma Exam 2022 (lEven)
[Time: 3 Hours] Ingp. Mechanics [Max. Marks: 70|

(2002205)

= All questions are compulsory. (@i v aifarf & |)
-~ Marks are mentioned on the night side of each question. (af @t sz % aré st sifa 62 2))

Group (A) (77 - v)

Q.1 Choose the most suitable answer from the following options. (1*20=20)
(waitus sdw faweT @t g ford) -

i. Fxand Fy and the component of a force F makmb ang]c. o ' and ‘B’ with Fx and Fy respectively. [

foc < B, then
(Fx sk Fy s 5@ ‘F’ & wew & <t shwwr: Fx 3k Fy %aw o’ 3Rk [2 o FTar 8] AR o < B, )
(a) Fx = Fy (b) Fx > Fy : (c) Fx < Fy  (d) none of these (3&% & =15 77 )
ii. If the angle between two non-zero forces F» and i be 120° and its resultant is F, then
2
(@i - maﬁ?sﬁt??ﬁﬁamlm%ﬁr% eﬁrmqﬁmF%m i)
1

(2) F must be equal to |[F; — F| (F=® |[F, = F| %W'@'-ITH%QI)
(b) F must be less than |F; — F,| (F= |F1 — F,| & v an =)
(c) F must be greater then |F, — Fy| (F %t |Fy — F,| & w1 @1 =)
(d) F may be equal to |F; — F,| (F= |Fy — F,| % swer g whar 3])

iii. A body is resting on a plane inclined at an-angle of 30° to horizontal. The force would be required to slide
it down. If the coefficient of friction between body and plane is 0.3.
(= e &fas & 30 %m%ﬁaﬁwvtﬁ@aathgmélwﬁﬁzaﬁwa%aﬁammo 3 iAo
= & sfazasan arf|)
(2) Zero (=) (b) 1 kg (c) S kg ' (d) none of these (384 & %13 &)

iv.  The maximum frictional force which come into play when a body just begins to slide oven the surface of
another body is known as
(aaaéﬁzza}ﬁz#rmvmqsm% ﬁmmaﬁaﬁwmwﬁ _ w&dd)

(2) Sliding friction (&df &dor) (b) limiting friction (&fifir &)
(c) rolling friction (Tfe evr) ¢ (d) none of these (38 & K 7e)

v. Concurrent force system for two dimensions, (&= s soTedt & 21 femrent & fer| )

(a) coplaner (wwacfia) (b) non - coplaner (:ﬂw?f?ﬁzr) (c) linear (X&) . (d) non- linear (FRXfa=)

vi. A force is 60° inclined to’ tlm horizontal. If its rectangular component in the horizontal direction is 50 N,
then the magnitude of the force in the vertical direction is
(qawaaﬁﬁfnm%zﬁmsmﬂaﬁ&mﬁfamﬁsmmmm15231% a‘rmﬁuﬁmﬁ«wsﬁm o SRR

(a)25 N (b) 87 N ' (c)'100 N (d) 75N
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Vil The coeflicient of static fiiction is - (e v iy i )
() less than the coefficient of kinetic fiiction, (nfis v % e @ et erar 8])

() greater than the coeflicient of limiting friction. (dfira e & i & sifves dar d|)
(¢) equal to the coeflicient of Kinetic friction. (nfas wtn & 1oia % s dar d))

(d) equal to the tangent of the angle of friction. (o wio ) wisfar & s dar )

Vili. A scooter of mass 120 kg. Brakes are applied so that wheels stop rolling and start skidding. The force of
friction it the coefficient of friction is 0.4,
(120 o S0 1 e R s s ) @ e afen epaan dia w3 ofie Reert e efor raer g, af oo o O
¥))
(@) S2N (b) 520 N (c) 48 N (d) 480 N
: e ! AN o w ; .
L The law of a certain lifting machine is p = Bt 8, then the maximum mechanical advantages
w : g
(@uﬁﬁa:wsﬁqmﬁwp=5+8%,aﬁarﬁmvﬁ‘wam &)
(a) 1/30 (L) 8 (c) 1/8 (d) 50
& Ideal cffort required to run a machine is :
(=<t =9iin =71 I & fou savas et v BrT 2])

(2) more than actual effort. (arfss wam ¥ s1fve )

(b) equal to actual effort. (Ffas wam@ & TER)

(c) less than actual effort (smfs= o= & %7) i
(d) none of these (353 § =% &)

Xi. 1f the worm is double - threaded, then for one revolution of effort wheel, the worm wheel will be moved by
teethes.
(afe == = #15 @] T AW T TH TR @ R 9 e 2TAT 3 SR = S|
(a) one (=) (b) two (31 (c) three () (d) four (=m)
xii. A weight of 2 KN can lifted by an effort of 100 N. If the velocity ratio of the machine is 20, then machine 1
(100 =127 % s & 2 fohell =ged &1 o 33T <1 wehal | A 7ef &n < 3 20 2, 1 9w &)
(a) Reversible (sfaadi #ei) (b) Non-reversible (3tsiadt agfi)
(c) both (a) and (b) ((=) 3t (3) M) (d) None of these (sad & 4 7€)

xiii. A simply supported beam of length ‘6 m’ carry a point load 60 KN at a distance 4 m form left support. The
supports reaction are

(6 wHrex e i T BT SATeiferd S0 A S § 4 Hiew i gl e 60 foret e w fag wR R wE wd /] s @ afafaoqn

BT )
(a) 10 KN, 50 KN (b) 20 KN, 40 KN (c) 30 KN, 30 KN (d) 60 KN, 0 KN
xiv.  The number of reaction possible at fixed support for the general loading are
(A= an & fau frage Area w aaifad fafwar € dear et &[)
(a) four (=m) (b) three () (¢) two (=) (d) one ()
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X\ie is a beam with one end fixed and the other end simply supported.

( o 19 R, Rrgat um i s aur qudl bl awer sireifara @i g|)
(a) fixed beam (ﬁsvmr\' i) (b) continuous beam (#rra i)
(c) overhanged beam (af=tdfim i) (d) propped cantilever beam (3w #iefrm i)

xvi. Il the body is in cquilibrium under the influcnce of a set of non-colinear forces, them the minimum number

of forces has to be

(f% S St A % 0 WE & O § e 4 2, @ A6 ) =g gen Bt =ifeal)
(a) two (=) (b) three (=) (c) four (zm) (d) five (=)
xvii.  First moment of arca about is al ways zcro. ( % ufc: &het st gum el qé'avz\w e 2])
(3) X - axis (X - 37®) (b) y - axis (y - 3my)- (c) centroidal axis (F=%) (d) z - axis (z - 373)

xviii. The centroid of an equilateral triangle of side ‘a’ lies at a height measured on a median from any

side.

(gm‘a‘%mﬁugwéﬂm%ﬁﬁgmﬁ%wwﬁm R feord gt 2])

B a
(a) (a/V/3) ®) (\/§/2)a OCL =) | (d (“/3)

xix.  The center of gravity of a solid hemisphere of radius ‘r’ lies at a distance of
(°r" B 91 v 3 i 5 e 1 7 W g g 3))

(a) (3/8)" from base (smam & 3r/8 ) (b) 8r/3 from base (smar & 87'/3 )
(c) 3r/4 from basc (smum & 37«/4) (d) Nonc of thesc (sa & i€ %)

xx.  Fnst moment of an area about y-axis is (y-377 = it &t 1 sem st rar )
(a) [ xdA (b) [ydA (o) [x%dA (d) [ y*dA

Group (B) (g9 - =)

0.2 Explain any four different types of load on the beam with neat sketch. 04
(mwﬁﬁwﬁﬁ:m%uﬁaﬁm%@ﬁazﬁmﬁma&[)
OR (3reran)
Explain the condition for equilibrium and term equilibrant in brief. 04
(Hq7= #7191 3 sHEffermiz F1 way & Zmer #))
0.3 Use integration to locate the center of gravity of a solid hemisphere of radius ‘R* from base. 04

(s & ‘R’WW@WWWwéﬁaﬁm%ﬁrmwﬁnmmﬁ])

OR (reram)
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Q.6

Q.7

B |

Resolve the foree F = 200 N into a component perpendicular to AB and a component paralie|
as shown in figure - 01, ]
(@1 F = 200 =pa & wew AB & saad st BC & g e, N B fore wen-01 8 R e 3))

(- ausm
/’/é(ﬂ (&
17l
A e & "(5;"'"'-"'7_":1
?.Du»o ~ 0l

fery 2VrEaT = 0

Define the following term in briefi- (R=ifiRaa we =t w@avg # afonfic )
(a) Centroid (== 3%) and (b) Centre of gravity. (s #%)
OR (@roram)

Define the following :- (Fr=feiRaa =r afonfva )
(a) Angle of reposc and (fem =T 3fi)  (b) Angle of friction. (s )

04

04

By increasing the inclination ‘@’ on inclined surface until there is @mﬁcnding slippage of supported 04

body, we reach the angle of repose @s. showithat tan@g = g

(T o1 § 9 | gFE S0 'QS’E‘TW%IWWE&W«I@W@WH{@WW @ 1w L 3] e B

tan@s = ) =

OR (=reram)
Explain polygon’s law of forces in brief. )

(=<t = =g & Fam 1 98T § s Hi)

Derive the condition for reversibility of a lifting machine.
(= R S ATeft efie = Iewoftaar % fore I sger )

OR (areram)

04

04

A simple screw Jack has a thread of pitch 12 mm. find the load that can'be lifted by an effort of 04

20N applied at the end of handle 500 mm long. Take efficiency of the machine as 50 %.

(T =T B S & lzﬁmﬁ.ﬁa%—?}zamwwmﬁmﬁlsﬁSOOﬁ.rﬁ.a'éiza%NaﬁamWZO:gq%m

F Z3r w1 wan 8| weh A gaar 50 % @)
Group (C) (7 - &)

Determine the supports reaction of the beam loaded as shown in figure-02.
(o wiean-02 # feame ) ayifta oo 2 et o st 1 Ar Fe|)
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Q.9

OR (areram)

Find the force t1*mqm|ﬂud by wire BC. The pulley E can be assumed to be frictionless as shown in

- figure-03.

(Ft BC wma ¥Rq s A R Pﬁ dear-03 9 Rang 1 "vn I &) mefor afr wirer 24))

[

n?"'v‘"‘ oq
Fa SowT —oF

The total equwalem forces from water and grav1ty are shown on the dam. Determine the moment of
these forces about the toe of the dam as shown in figure-04 -

@@= ﬁmamaﬁwwmwﬁ@mw%lm%z%wﬁa yﬁmmmmﬁm éman"rﬁnm
04 & fewrar mar 3 X

( Atsyme ‘al forces m Same

o Fgw— o4 crzquuﬂ
s i . OR (awar) 50

A body of weight 200 N hes ona honzontal plane for whlch coefﬁcxent of ﬁicnorus 0 4.
Determine the following >

(= 200Wmm¢$ﬁvgaﬁawwm%| ﬁwaﬁww 0: 40%[ﬁx:{rﬁmwmmﬁ )
(a) Limiting force of-friction (%ﬁrﬁm wdn 7w) (b) Angle; of friction and (=rdor ﬁw 3)
(c) Honzonta] force requ1red to move. (aﬁﬁraatvﬁsw?r Sl Iﬁ?l DS

The resultant of the three: concurrent forces actmg on body as shown in figure- 05 is 800N in the
direction of positive Y-axis. Determine the magmtude of the force ‘p’ and the angle ‘0’ .
(ﬁvwmaﬁaﬁwmﬁaa’imﬁmﬁmﬁﬁam 05 ﬂ%@mw%IWY—aw#ﬁmﬁ 800m%|
== ‘P’ 9 aﬁrmﬁaﬂt«‘tl) ( : : S

y-axie

0 ey o)
P> X-ax
P

fl}une__:ns C qu(i-mrr:as)

. OR (aium) 2

.0 3 X A

06

06

06

06
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A pull of 60 N inclined at 25° to the horizontal plane, is required just to move a body placed on the 06
‘rough horizontal plane. But the push |cqulrcd to move the body is 75 N. if the push is inclined at
» 25° to the horizontal deterime *
(T Aot et we v et v wn) v et & Ry Ay & 25 R g fastiar srer e sirer 2 A fits = fem et %
R 75 @thwnmu] AR vt ARYST & 25 Rl e s %| )
(a) Weight of the body (Rie a1 it) (b) Coefficient friction and (u'l‘ﬁ T )
(c) Angle of friction. (aor ot & ArT A

Q.10 In a:double purchage crab winch the pinions have 15 and 20 teeth respectively, while the spui 06

Q.11

wheels have 45 and 40 teeth. The ¢ffort handle is 400 mm long and the effective diameter of the
drum is 700 mm. If the eﬁ"mency of the wmch is 50%. Find the effort required to lift a load of 1500
N.

(@W@aéﬁ%ﬁiﬁﬁm%mz 15 aﬂr_ZOarcI%I i e e 7 45 aﬁt40 zia 8| s 2sw 400 fir. . <= 3

S g =7 e s 200 . 2w e o 7w 50 % 2 1500 = 1 T 3T 5 {7 AT ST A AT )
OR (arira)

Explain Weston differential pulley” blf)ck with neat sketch: - o2 kad ] 06
(émﬁt&mwﬁmaﬁwi@ﬁa%mm?&b ' 5 5 :

Use the method of comp051te are as to calculate the centrmdal coordmates of the plane regmns 06

shown in figure-06 e
(= e - O6ﬁﬁ@mmwaﬁ%%a$ﬁ§www ﬁfmﬁiﬁ%ﬁ:ms@nﬁﬁmﬁl) o2 2

B— o v —|

AR

gofrara
Y 307

N

7F
E
R b5

}Q—.—— 148 vim _’!
Frame—ne ( MT-&"‘ZW-“)

OR (mzéT)
Use the method of composite are as to calculate the centroidal coordmates of the plane regions 06

shown in figure-07.
(ﬁa—07ﬁﬁ@1mm@ﬁ%mﬁ§mﬁm ﬁﬁm&aﬁﬁﬁrwmwﬁmﬁtl)
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