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SEM 1/ 1 Diploma Exam 2022 (Odd)
(Common) (Theory)
Engineering Mechanics (2002205-P)

[Time: 3 Hours] [Max. Marks: 70]

All questions are compulsory. ('ﬂ‘ﬂ oy e % )
- Marks are mentioned on the right side of each question. (3% ¥} T & T8 3R 3ifthe fbd) 7))

Group (A) (FV-T)

Q.1 Choose the most suitable answer the following options. (1*20=20)

P g o ) -

L The Component of a force 1S..........___. (U §d T °chH )
(a) Always less than it's magnitude (G9R1 smﬁwﬁmmém

(b) Always greater than its magnitude. (G311 303 URTT0 52))

(c) Always equal to its magnitude (E'ﬁ?ﬂ S0 URET & ENEN)

(d) None of these. (s:lﬁ %ﬁéﬁ TE‘T])

ii. The resultant of forces F; and F; make an angle 'a’ with F; and B with F; , then.
@OF, 3R F, 1 IRUMF, & Y o S0 U1 F; & WY § S0/ &1 2.0 )

@ a<piff,=FK=0 @<BUFK=FKL=0 (Qa<Biff,>F (a<pfdR F>F)

b a<BifF, <F, (a<B.BE F<F) Da<BifF,=F (a<p, R F=F)

fii. A 13 m long ladder is placed against a smooth vertical wall with its lower end Sm from the wall. The value
of coefficient of friction between the ladder and floor so that it remains in equilibrium.

(@ w1 Sead fRaTo & TeR U 83 ez oa1 R ot 5o 2, et e o fRar @ wift. %
AW TeR F v S o Hae au Rig 3 e o o )
(a) 0.15 ®)028 - (©)0.1 (d) none of these (78 A B e

iv. A body of weight “W" is placed on 2 rough inclined plane. The inclination of the plane with the horizontal
is greater than the angle of friction. The body will i
(U X T TR W 4R P17 T &) 7 o1 geora et & a1 v o107 Qs T _)

(a) Be in equilibrium (g1 3 (c) Move up words($HUR &1 TR T
(b) Move down words (F3 @1 o gam) (d) None of the above (375 Y BIS el
v. The Non-concurrent forces, may be (R-gHad 9% GE %l)
(a) Coplanar (FHAT) (c) Both (2) and (b) (3f 31X @ G
(d) None of these @?ﬁ@?ﬁ'{?‘tﬁ)

(b) Non-coplanar (3RFHd4)

Vi. Two forces act at an angle of 120°. If the greater force is S0 N and their resultant is perpendicular to the
-smaller force, the smaller force is N.
(120 R & P01 RS a9 I e €1 a2 @2 a7 15 e B, IR A1 GRm a1 B2 e
. 9ad 31 Blel 9d 1A )
@25 - ()30 (c) 35 (d) 20
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vii. A cubical block rests on an inclined plane of u=1/V3, the angle of inclination when the block just slides
down the inclined plane will be

(1= 1/V3, %) U g Y T W G it il R g 3| q@ra Bl w e g i
b §U T W AR & R Ferwb) ) =
(@) 40° (b) 30° (c)20° (d) 50°

Viii.  The value of the Kinetic friction is smaller in the case of __.(__ 3 HTa B Tfeet 9401 &1 HIH &1 g1 3)
() Limiting friction (¥ifi¥d Trfo) (c) sliding friction (fUge e
(b) static friction (d) Rolling friction (fefT Trefon)

ix. The larger and smaller diameters of a differential wheel and axle are 80mm and 70mm respectively. The
velocity ratio will be

IR G 1 91 R et T F: 80 AR 70 13, 21 3 a7

H__ g
(a) 48 (b) 58 (c) 68 (d) 38
X. A Certain lifting machine having same mechanical advantages and velocity ratios; Then the machine must
be
(T HRIIeH 7R fordent i ary 3R 3T Sigura 99 21 7 B arfeul)
(a) Ideal machine (mm (c) Both (a) and (b) ((snaii(a)
(b) Reversible machine (Sfoiad! 7fiT) (d) Irreversible machine. (smﬁaa?ff}mﬂa)
Xi. A simply supported beam of length 6m carry a couple of moment 60 KN-m at mid span. The supports
reaction will be respectively.

(6 HIEX TISTE 1 U TRl ST eR01, LR0 & A fofg R U 60 fan e Hiex sagm &1 agq
Bl 1 ST b e gt

(a) +10 KN & - 10KN (+10 KN 3R - 10KN) (¢)-20 KN & +20KN (- 20 KN 3fR + 20KN)

(b) +30KN & + 30 KN (+30KN 3R + 30 KN) (d) +30 KN & -30 KN (+30KN 3R -30 KN)

xii. . The load A will be lifted by an effort of 12N, if the Velocity ratio is 18 and efficiency of the machine at
this load is 60%.

(12;12‘?[%1:?1111% HIR IS ST, TfE $H 4R TR 7 B} Géfell 60% T &7 3Tl
1881) :
(a) 125.6 N (b) 126.6 N (c) ISON (d) 129.6 N

xiii.  The maximum efficiency of a lifting machine is

(@ HR FoN A i 3 owancear @i 1)
(a) 1/m (b)m (¢) I/(mx VR) (d) (mx V.R)
xiv. A beam supported on more than two supports is called :
SifRle ITId TR STeifaret T k)
(n) Fixed beam (fhery 2R (c) Overhanging beam (31aR SRIT &R
(b) Continuous beam (aﬁﬂqsm YROT) (d) Simply supported beam (VR TS LR
XV.  The Lami's theorem is applicable only for (G} &1 WAY Had %mm}?ﬁl%l)
(a) Coplanar forces (AT (c) Coplanar and concurrent forces @ﬂﬁiﬂﬂ ma?ffaﬁf)
(b) Concurrent forces (ﬂﬂaﬁfm) (d) None of these (S?ff I aﬁé%m)
Page 2 of 7 2002205-p

A3CB3IBSABODAAAEG66D12457782554137



are the example of statically indeterminate beam.

( RR URUT T ISR 81)
(a) Fixed beam (fﬁﬁ{{s’ YN (c) Continuous beam (Hdd U
(b) Overhanging beam (3R ST ERT) (d) both (a) and (c) (3R @2
xvii. The centroid of a semicircular plate of 66 cm diameter, from its base, is
(66 AT, T P! T ATAPR TE BT HED, ITP NUR WREAIR)
(a) 8/33 cm (8/33 ) (c) 1/14 cm (1/14 R
(b) 14cm (14 Q) (d) 63/8 cm (63/8 Q)

xviii. Unit of the first moment of area of any given Plane is

R RS Fra s mE A PTeR g

(a) Cm* (b) Cm? ©) Cn}3 (d) Cm

xix. Centre of mass and center of gravity of a rigid body
(TF TOR IS B 5H M1 $% 3R o D% )
(a) Always coincide with each other ('Ezfﬁﬂ W{H} & I A @il %)
(b) Never coincide with each other (T W %anﬂﬁaq‘éfm%)
(c) May or may not coincide with each other (T% w & Y A & G % a1 :r&ﬁ)

(d) None of these (375 @ B3 Ta])
xx.  The center of gravity of a solid right circular cone lies on its axis at a height of - above the
?é?a’quﬁn%mw%?m\mmwé 3l $as R RIS Y
@34 ®)b/3 (c) 302 (d) None of these (378 @ BIS gY)
Group (B) (JU -4

Q.2 A smooth circular cylinder of weight 1500N and radius 10 cm rests in a n'ghi-angled groove whose 4
sides are inclined at an angle of 30° and 60° to the horizontal as shown in figure-01 Determine the
reaction Ra and Re at the point of Contact.

(1500 & HR 3R 10 3 1. B2 21 U Rl TR Ridfex Ue anaivr @i & o1 ga
%,ng%mﬁéﬁﬁ%m%ﬁﬁso%ﬁ%ﬁmw@zé%ﬁm%ﬁa-01 & feaman
T R 15U faig W ufafesar Ry 3R R &1 9H el

/P
AU
¥ T A
(2]
Figuse—o) ( [<4<eTr=201)

: OR (37¥aT)
Explain any four types of beam with neat Sketch. 4

O o & Y el IR TSR & R0 & A1e )
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Q3

Q4

Q5

Q.6

Explain the principle of transmissibility with Suitable example. 4

(SUgE IETeRU & T HUGuitadr & fRigid &1 aren a3 1)

OR (31Ydn)

A body of mass 2 kg is laying on a rough inclined plane of inclination 30°. Find the magnitude of 4
the force parallel to the inclined plane needed to make the block move (a) up and (b) down the

incline. Coefficient of static friction = 0.2.

(30 TSR 101 1 U WG I §U T WX U 2 kg GOHHH ol fie @1 g3 el fiis ol qa
ENIW IR @ AP SR A T & e F1a a0 S FHAIR o 1 TRATo 310 B | Wi
HYUT & Ul 0.2 B1)

Derive th relation between coeﬂ'lcient_ of friction and angle of friction. 4
(ESUT 7O T S0 H10T o St e YT )

" OR (31Ydn)
Determine the moment about 'A’ of the 500 N force and 2000 N-m couple acting on the cantilever 4

beam as shown in figure-02.
(e -02 # fomamy Mu & feefiar iR IR T aTet 500 <A 9 Ut 2000 TGEH-Hiex SegH BT
A" S e Tl el

SosN

;_/é. - .3 200N-M
34__?"'%?7» _-“i

flgine—0L (I -émr-u)

Derive t;hc condition for irreversibility of a Lifting machine. 4
(TP YR SO arett 7iH 3 % fere R FaTat)
: OR (314d)

An effort 'of 200N is applied to a lifting machine to raise a load, out of which 10% is lost in friction. 4
If the velocity ratio of the machine is 10. Determine (a) load lifted and (b) efficiency.

(TP HR I8 & T 200 e &1 WA Tep HRIKTa A1 R SIrd] Sl o, foras & 10
gﬁ%mu&mﬁ &l B ST & | afe FRAA &1 37 3UT 10 B (3 SSTS TS HR T Ceiell &1 A
D

Using graphical method, determine the value of reaction at supports of a simply supported beam of 4
length 6 m carry a point of 60kN at a distance 2m from left support.

Tt =1 vkt %4 T, 6 HieR TR b U TR N URO1 B 1o TR ufafhar
fATet, S e aieie 2 Tiex B g W 60 el e 1 TS fiig MR G811 B1)
. OR (37
By the method of integmlion, find the center of gravity of a solid cone of height ‘h’ 4
(EATEHEH fal ERY, ‘b’ ST A1 U B X BT 1[ocd b 1 b))
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Q.7

Qs

Group (O) (Y- ¥

State and explain the Lami's theorem.

@ & Ta S fore Ut saTe SR 1)
OR (37¥@0)

Determine the supports reaction of the beam loaded as shown in figure-03.
(1 Se1-03 F SR T IR ERUT 1 SHTeie) Wit dl &1 7 Tt 1)

Feepn]m
S ] 440 1Nfm &

80 knfm
. ECOTREsal

LT
. e~

Figuse —03 (g gz = 03)
Determine the resultant of forces, acting on the cantilever beam as shown in figure-04 and also find
the distance of resultant force from fixed end of the beam.
(7 T304 T TER W soc S19 W a7 ald sal & TR H1 11 FaT SR 95 &
hegs B8R < uRkumH sa ot gd 4 31d BLl)

=

1oo¥N 150KN
4

(=

ﬂF_S‘vn_*—s‘—m—’L_g—m#
Flyune — 04~ ( fam T oV - L) f

AN

SoknN

OR (31Yan)

An effort of 200N is required just to move z certain body up the inclined plane of angle 15°, the
force acting Parallels to the plzne. If the angle of inclination of the plane is made 20° the effort
required, again parallel to the plane is found to be 230 N. Find the weight of the body and
coefficient of friction.

(15° S D101 %] g qa TR a1 & FHMAIGE 200 A B VU 9 IS @) &R & Sy vl
¢ e 7 P g1d 20° Bl <ft, 41 & HAHIR @74 a1 VAT 230 e 81 wiren 8| ffs @1 R
qUT OO 0 b1 AT e 1)
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Q.9

Q.10

Determine the value of the force F', inclined at 30° to the horizontal, needed to get the block just
started up the inclined plane as shown in figure-05.

(= -05 & e M T R e B HW B 3R A 11 & Ry sl et P o e &
30 f&H) &1 BT ST 8, BT HF AT l)

Fiynaos (H am-oc)
OR (344
Two forces have magnitudes 3N and 4N respectively. Determine the angle between them if the
magnitude of the resultant is (a) I N, (b) 5N and (C) 7 N.
(@ S 7 URHATOT A 342 3R 4 e 31 I i BT H1v1 I BY, I TROTA 1
RO (30)1 T, (§)5 FeT T (C) 7 e &)

Use the method of composite volume to determinc the centroidal Co-ordinates of the volumes as
shown in figure-06. Y

(1 -06 % T3ETE U G & P FeRiD &1 A, fAf¥ e @ fael &1 SuanT 3
RC2N)

pl)«»(—ﬂ‘ (Wm—.“)
OR (314an)

The number of teeth on the worm wheel of a double threaded worm and worm wheel is 25. The
effort handle is 25cm long and the load drum is of 15cm diameter. Determine the efficiency of the
machine, if an effort of 300N can lift a load of 3.25KN.

(T NS T IR Tt e b e e R el @) e 25 | T R 25 A, e 3R

S FH BT 15 At R 1 TR @Y v e afe; 300 e 1 WA 3.25 fel e
YRISTEDATR])

Page 6 of 7

A3C83IBBASODAAAE66D12457782554137

2002205

6




Q.11 Explain double purchase winch crab with neat sketch.

(@1 o & W1y saa v o She ot e @)
OR (S1Yd0)

Use the method of composite area to calculate the centroidal Coordinates of the shaded plane
regions Shown in figure-07.

(EE! 07ﬁﬁ@qmmﬁ3:‘am &3 & B AUi® B 0H, Bt 83 3t R_f &
I IR FATd|)

i “dowmm

Flyuse — o (=g Fomm= o)

Fhkk ko
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