Roll No:-
Sem- I / 11 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Common Branch) (Theory) [Max. Marks: 70]
Engg. Mechanics (2002205-P)

- All questions are compulsory. (ﬂﬂ-ﬁ 1K) a{ﬁaﬁ%p
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mﬁv_aél)

Group (A) (YU -¥§)

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

(Tatfee Sudad fawed &) g ford |): -

i. Rigid bodies do not experience_

@orRTad  Frapaadea)
(a) Deformation (ﬁ??qUT) (b) Translation (31Jdlq)  (c) Rotation (‘Q}Jﬁ) (d) Acceleration (cdX00)

ii. is a scalar quantity.

C uaRwIY)

(a) Force (dcl) (b) Velocity (a"T) (c) Temperature (dYHIA)  (d) Displacement (ﬁm
iii.  The derived unit of force in the Sl system is the
(T 3{TS YUITelt & 9 &t A Shls
(a) Newton (=Jc-) (b) Joule (<) (c) Watt (dIc) (d) Pascal (UT¥ch )
iv. According to the Principle of Transmissibility, the effects of a force remain unchanged if
@Ol & Rigid & R, fbdt 9 &1 oy safafdd gdr g afe )

(@) The force is increased (¢ del fear Srar %)

(b) The force is decreased (d¢f hH HESIG] %)

(c) The force is shifted along its line of action (Elﬁa'ﬁ 3TD] mlidl'{:ﬁ\ﬂql %FITHPIHW&HWW%)
(d) The force is applied at an angle @EWWWWW%}

V. A concurrent force system is one in which all forces

(U GHad! &t YUTTell a8 & forgd w9 _ )
(a) Act at the same point (331 foig |R &1 &%) (c) Act along parallel lines (FHTATAR 3137 & 1Y BT W)
(b) Act in the same Direction @@ﬂ%mﬁmﬁ) (d) Act in opposite directions (ﬁqﬂﬂmﬂ\%ﬁﬁmaﬁ)

vi.  The equilibrant is a force that

g TP T AfegSn_ )
(a) Causes motion (c) Increases the acceleration
(TR BT HROT T 2) (RUT ST B)
(b) Balances the net force (d) Acts perpendicular to the equilibrium
(A I P! Tferd BT 8) (IdE & Taad B BT §)
Vii. is a horizontal structural member subjected to transverse loads perpendicular to its axis.
( W%ﬁaww%@aﬁgﬁwmww%aﬁ%n
(a) Strut (¥¢C) (b) Column (XdH) (c) Beam (aﬁ'ﬁl) (d) Truss (¢¥)
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viii.  For a simply supported beam, the moment at the supportisalways

(U TR GHRa &1 & R, woid R emepieder  @iarg)
(a) Maximum (31 ) (b) Zero () (c) Minimum (FGH)  (d) None of these (370 I PIg Ta))

ix.  The maximum value of static friction when the body is at the verge of starting motion is known as

19 fis 71fd IE A & HIR WR g1 ¢ a Ridd a9ur o7 sfisaq aq_ &Y H TSR )

(a) Static friction (b) Limiting friction (c) Impending motion (d) Angle of repose
CIRERI) CIGIERIC!
X. The centre of gravity of hemisphere lies at a distance of form its base measured along the

vertical radius.

(TTIeATY BT [EaTepyUT g e eR ST o |1y HITT ST arell STUR 4 B RRAEIAR )

(a) 3r/8 (b) 3/r8 (c) 8r/3 (d) 8/r3
Xi. The magnitude of the force of friction between two bodies, one lying above the other, depends upon the
roughness of the
(T gw%mue@m&“ffﬁ@f%aﬁaaﬁmaamtrhﬁm & R R IR FRATR )
(@) Upper body (b) Lower body (c) Both the bodies (d) The body having more roughness
(SR Tard) GEEIREL) @R TERfw) (3% GRERIUA aTal TR

xii.  Unit of co-efficient of friction in S.1 unit is

(TH.3. TS HuvU Ui 1318, i)

(a) Newton (b) Newton-meter (c) Nevvton-se.cond (d) Unitless
(=) ((Ge-HieR) (IeH-8hs) EEAERIES)
xiii.  The number of reaction components possible at hinge support for a general loading is :

G NfET & foru figst guid R Ivifad ufafesar gt o Tvem gl §))
(a) One () (b) Two (&) (c) Three (<) (d) Four (@R)
xiv.  The coefficient of friction between the point of contact of two bodies is 1, then angle of friction is
@l fUSi & Tueh fog & sta gvur o1 UM 1 8, Tl I807 &1 HIoT )
(a) 90° (b) 60° (c) 45° (d) 30°

Xv.  Mechanical advantage of a machine is expressed as

(e w1 i em___ % U o oiad fear e & )

(@) Input / Output (b) Effort / Load (c) Load / Effort (d) None of these
(ETYC / 3T3YT) (U / HR) (YR / T0T) GLEEIERR)
xvi.  The resultant of two equal forces P making an angle 0, is givenby_
@UoSIH A QI A gl PHIUROM™E m%mw%n
(a) 2Psin6/2 (b) 2Pcos6/2 (c) 2Ptan6/2 (d) 2Pcot6/2
xvii.  The velocity ratio for the third system of pulleys is___ (Jeit &1 A=Y UUTTcl! o ford v 3urd &)
(a) n (b) n? () 2n (d) 2-1
Xviii.  Varignon’s theorem is applicable to forces. (éﬁ?ﬂ IRl dWR F’I’I‘l@?ﬂ %|)
(a) Coplanar (b) Non-coplanar (c) Both (@) and (b) (d) Non.e of these -
(R-gHI) @ () 3R (b)) GETE A DI o
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XiX.

(a) Kinematics

XX.

The branch of mechanics which relates to bodies in motion without any reference to force is called

@Iw! Bt a8 TR S fae T 90 & T & iaar S § gefia ©,

(c) Statics

(b) Kinetics

A machine is said to be reversible when its efficiency is

(T HMH DI SchHUNT I HEI Ol § ol Sl Gardl
(a) Greater than 50%
(50% I

(b) Less than 50%
(50% I HH)

(c) Both (@) and (b)
@ (a)

FHedr gl

(d) All of the above

(ERNESEE)

@R

(d) None of these

3R (b)) SRR EIEE)

Group (B) (JU -

Q.2 Explain different types of supports with their notations for the beam. 4

@9 & o fafis IR & Juie ol 39 A1 & I1Y JHIRTI)

Q.3

Q.4

Q.5

OR (31¥dT)

Explain the following terms-
a) Limiting friction  b) Equilibrant

(afaRad 2real o qugnsa-
Q) dHidu s Fger)

Distinguish between centre of gravity and centroid.
(T I% 3R H=dh & ad 3R A )
OR (S{Yd)

State and prove perpendicular axis theorem.

(I 318 TAY & forg 3R g 31 0)

Explain free body diagram with an example.

(G TS SR 1 IETeRvT Afed THeE 1)
OR (1Y)

Write the laws of static friction.

Rfas oo & faw fafaul)

Two forces 8N and 12N act on a particle and their lines of action are inclined at an angle of 120°, 4
find the third force which can keep the particle in equilibrium.

(@ S 8N 3TR 12N T HUT TR BT B & AR ISP fohdT [T 120°% B0 R Fb! @, A

HERT 9 1 DI ST B0 B FoH | TG FHh1 3 )

OR (31ydT)

State the principle of transmissibility of rigid bodies.

@ oR St & duvuitudr &1 Rigid 9a5u|)
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Q.6  Explain the following terms- 4
a) Rigid ony b) Dynamics

(FafaRad 2real o1 qugsa-
v @oruerd o) i)

OR (31dT)

Classify force system based on: 4
(@) line of action  (b) plane of action

(F JUTcH &1 9 & YR IR Fiffepd He:
@ forar &1 @ (@& foear & 9q)

Group (C) (Eq'\‘ﬁ)

Q.7 State triangle law of forces with sketch and state it’s use. 6

@l & Bys faw & s dfed Iard 3iR IUHT ITART JdT )
OR (31YdT)

In a third system of pulleys, there are 4 pulleys. Find the effort required to lift a load of 1800 N, if 6
efficiency of the machine is 75%.

(T B st ot 7, 4 Geft § | afe A=A &1 & 75% &, O 1800 N &1 HR I3 & forg
3RS WA J1d BT |)

Q.8 A uniform ladder of length 3.25m and weighing 250N is placed against smooth verticl wall with 6
its lower end 1.25m from the wall. If coefficient of friction is 0.3. Find the friction force between
ladder and floor. Also draw its free body diagram.

(3.25 Hiex Tt 3R 250N goi aTell T THM Hidh ol et Seaier Sar & e @1 T
g, foraant faen RRT AR 9 1.25 Hex R 81 afe aur &1 7unies 0.3 81 HiGT 3R w=i & &g
YT 9 JTd BIToTE | SHHT W1 dral 3 Ht §713 1)

OR (31ydT)

A body of mass 10kg is on a rough inclined plane having an inclination of 30° with the horizontal. 6
If coefficient of friction between the surfaces of contact of the body and the plane is 0.5. Find the

least force required to pull the body up the plane.

(10 e SomM &1 T fis &fdsl & 1Y 30° P T e ad W @, G s sk ad

@I YD Tdel & o gy BT O 0.5 g1 fie &1 Wien & o sawasds gAqd 9 I1d

EAIEIY))

Q.9 Explain the following- 6
a) Law of machine b) Geared pulley block
(Fafofad o1 gHemsa 5
7)) WEASIFEE 6§ Rged @Ry i)
OR (31Yd)
A body of weight 200N lies on a horizontal plane for which co-efficient of friction is 0.5. 6

Determine limiting force of friction and angle of friction.

(200N oI &1 U IS &fcret aa IR R g forgds forg eur 1Juries 0.5 8 | 9801 3 Sfid o
3R Y1 BT HI0T J1 B 1)

Page 4 of 5 (2002205-P)



Q.10 Find the support reactions of a cantilever beam of span 6m carrying a UDL of 6kN/m. 6

(6kN/m & T a1l UDL & foTE 6m T & hieciiar a1 &t Iuic ufafehars 3 a3 1)
OR (31¥dT)

Write two advantages and two disadvantages of friction and establish relation between co- 6
efficient of friction and angle of friction.

mﬁm%ﬁaﬁtﬁm 3R &1 TH U AR 3R gefur & T[urieh 3R T91 & HI0T & st dae
RO &Y )

Q.11 Find the centroid of the section shown in figure-1. 6

(-1 H S=IfT 71T S HTT BT Bsicb 1 HITOT))

R=150mm

K 700mm e
Figure-1
OR (31YdT)

Find the centroid of the section shown in figure-2. 6

(12 & =TT T ST BT H5eh T1d PHIT |)

0.8m

52m

3.2m
Figure-2
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