Roll No:-
Sem- 1/ 11 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Common Branch) (Theory) [Max. Marks: 70]
Engg. Mechanics (T2425104)

- All questions are compulsory. (ﬂﬂ-ﬁ 1K) a{ﬁaﬁ% )
- 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)

SUYw fawe &1 gwe ford ) :-

i. A coplanar force system is one in which all forces_

(Teh AT S orTe! g & fore Feft o )
(@) Act in the same plane (Q$€3f TR W B Hdl %)
(b) Act in all three dimensions (H‘l-ﬁ?-ﬁq 3 H S e %)

(c) Both (a) and (b) ((a) 3R (b) T
(d) None of these @qﬁ@f?ﬁgq@)

ii. The moment of a force about a point is also known as

(PR graRisRIaF i FEuANSEHISEg)
(a) Torque (Teh) (b) Tension (Td) (c) Thrust (3R%) (d) Torsion (G12)
iii.  When resolving a force into orthogonal components, the components are usually
(Pt 5 Y TS Teop! § faufed Rad 0T, Ueh MAR W 8ldg))
(a) Parallel (FHMIAR)  (b) Perpendicular (Glﬁ-lﬂﬁ) (c) Collinear (Fl'ﬁli"@) (d) Equal (dRTd&R)
iv. Lami's Theorem is applicable to a system of forces that are
(@} 1 T el 1 O JUTR R EIE S @i )
(a) Parallel (FHMIGR)  (b) Concurrent (FITIH?\T) (c) Collinear (‘v'lﬂi"@) (d) Non-coplanar (ﬁ?‘v’l'ﬁl?l?ﬁtl)
V. Hinged supports offers vertical and reaction.

(e~ Tuod Feafer iR ufdfshar e@ e 81)
(a) Horizontal (&fae) (b) Moment (31Te0l) (c) Rotation (g0T) (d) Couple (TTE)

vi. Ina cantilever beam subjected to a point load at the free end, the reaction at the support is
[ RR R T g 4R & 3 dHfeediar fiw o, garé w ufafea g 8 1)
(@) Zero (b) Equal to the point load (c) Half of the point load (d) Cannot be determined
g (fdg YR & RN (fiig UR &1 311e) CERIERIEIEESD
vii.  Limiting friction of a body depends on

(Fafissrdaidosn . wARearg)
(a) Area of contact of surfaces (¥IF|'€[ = & TuD b1 &%D
(b) The volume of the smaller body on larger surface (ds,nl g R Bic [US &I ST d)

(c) Nature of surfaces Cﬂ?—l@f P Wﬁl}
(d) The periphery of the contact surfaces (‘vTW gl Bl Uﬁfﬁ)
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Viii.  The coefficient of friction between the point of contact of two bodies is \/% , then angle of friction will be_.

(@ ST o ueh fefg o st efor obt quiteb - &, <l wrefor ot iy BRI 1)

(a) 90° (b) 60° (c) 45° (d) 30°
iX. __isthe scalar quantity.
( SIERRURES)
(@) Acceleration (cdXTT) (b) Force (d¢) (c) Velocity (aT[) (d) Mass (<o HI-)
X. Velocity ratio of third system of pully having four pulleys will be
(@R Yeit aTel SRt YOIt &7 o 3Td ............. BT 1)
(@) 8 (b) 11 (c) 15 (d) 16
Xi. The velocity ratio of a simple screw jack with L as the length and P as the pitch of screw, is
(R LAR TG I UTPF AN TH AURUFH OIS HIATSAUT_ gaTsl)
(a) 2P/ nL (b) 2zl /p (c) P/nL (d) None of these (378 Q ®I3 gl

xii. Acoupleisformedby

@@FTH___ ASE)

(@) Two equal and parallel forces (b) Two equal and opposite forces (c) Both (a) and (b) (d) None of these

@ THM 3R HMIR §a) @ THM 3R faudid 7a) @HlH(@ 3R @) (71 A P58

xiii. A machine is said to be non-reversible when its efficiency is
(U A &) TR-Ufdad a9 B8l STl & 5d ITb! gérdl amél)
(a) Greater than 50% (b) Less than 50% (c) Both (a) and (b) (d) None of these
(50% T 31ferep) (50% T HH) @Ml (T) 3R @) GLEEIERR)

xiv.  Centroid of semicircle of radius R from its base is at a distance of

(T R ATe 31 g BT Frmd IUP SMUR I B REI)

(@) 2R/3n (b) 3R/4n (c) 2R/5m (d) 4R/3m
Xv. A beam supported on more than two supports is called
@ IS FuIc W AT iH BI CIHRSIIRD)
(a) Fixed beam (b) Continuous beam (c) Ca}ntilever Beam (d) Simply Supported Beam
GREKI) GICNICREIE)
xvi.  The number of reaction components possible at roller support for a general loading is
(G NFET & forw AeR Ui W Iuifaa ufafpar gew! & Tem B 8))
(a) One (T®) (b) Two (Gl (c) Three (9 (d) Four (@R)
xvii.  If the angle of friction is zero, then the body will experience a force which has
@fe T HT HU YT B, a‘rwﬁmwwmﬁwmmﬁ KDY
(a) Zero friction force (b) Infinite friction force (c) In the direction of motion  (d) None of these
SRR L ER) CEERLUER) @Tfa ot fig=m ) GLEEIERR)
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xviii. The component of a force P at right angle to its direction will be

(TH I P BT 3! G- & THDHIU IR gedh gIT)
(@ 0.50P (b) 0.33P (c) 0.87P (d) Zero ()
xix.  Static friction is than dynamic friction.
Qe g mia=ia T g g3 )
(@) Less (P H) (b) Greater (&F@W) (c) Equal (sIRTsl}) (d) All of the above (B'CR}I?H Hﬂ-ﬁ)
xX.  The parallel axis theorem uses the of the distance.
(THMIR el THa gt & BT IUTNT BT g 1)
(a) Square root (H"'TH?[) (b) Square (Ele) (c) Cube root (U-THcT) (d) Cube (d-)

Group (B) (YU -Tsﬁ)

Q.2 Sketch any four types of beams with their support reaction. 4
W TR UBR & §19 &1 3! g ufafesar & Iy wha &)
OR (31Yd)
State and explain the lami’s theorem. 4
(@TH TR Fa1T 3R IHS )
Q.3 State and prove Varignon’s theorem of moments. 4
@R & 3ol & THT &I Fd1Y SR g HR)
OR (31Yd)
Calculate the resultant force for system of forces as shown in figure 01 4

10N

(=1 01 T G 3ITR Il B! JOTeH & fod TR a1 &1 0T Hifor)

figure 01

Q.4 Aqgirl of mass 40 Kg is slipping on the frost. If the coefficient of friction acting is 0.45. Find the 4
frictional force acting between her and the frost layer?

(40 Tl IO &1 TP TSP I WR Ty I8! g | Ife TuuT ST &1 UM 0.45 3| STH
3R T WA & s BT HRA I g¥U 9 J1d DIo?)

OR (37T

Define friction and explain different types of friction in detail. 4

(ST T IRUTYT B TUT a901 & fAfia UHRT ! fawar ¥ w9gmd 1)
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Q.5

Q.6

Use the parallel axis theorem to find the moment of inertia of the circular ring about the y- axis. 4
The dimensions of the ring are Ri=30 mm, Ro=45 mm, and a=80 mm.

(y-31&f &b TR T JAIHR 9T DI STSdl o &UT Bl WIo & [l FHMIAR 318 JHT &bl SUTRT
HY| SISt P AT i = 30 foreft, SR = 45 iyt SR w= g0 fonft §1)

Ay Y
TO
a -
OR (S{YdI)
Distingqish between centre of gyavity ar]d centroid. 4
(To@ h% 3R Hadh & §1d R Il )
In the alongside figure 02 of two pulleys shown a system in which one pulley is fixed and the 4

other is movable. Calculate the velocity ratio of the system.
An effort of 600 N is needed to lift a weight of 1000 N. Find the mechanical advantage and

efficiency of the pulley system.

(o 02 ® &1 it & 1Y U JuTTen! feTs 118 & forad U et fRR @ SR gl kit &
e & 97T SUTd 1 U D1
1000 N BT I35 3™ b T 600 N & YT &1 3TaRgHdl sl ¢ | IT YUITeht T ifd

TATH 3R G&dT 1A Hiforg )

w

&

o v
«— 20 cm —» P
-+ 120 cm »
figure 02
OR (31YdTI)
Explain the following terms- 4
a) Velocity ratio b) Mechanical advantage  c¢) Ideal Machine
(Frafafad el @ Wy Sifre-
a) T SUTd b) TifA® Y c) &R A=)
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Group (C) (gtr-#t)

Q.7 Define unlike parallel force system and general force system with sketch

(SFHMTR I YOI a7 HH o YUrTelt Bl i< dfed gRHTd oY) )
OR (37YdT)

A body is sliding down an inclined plane having coefficient of friction 0.5. The normal reaction
is twice that of resultant downward force along the inclined plane. Calculate the angle between
the inclined plane and the horizontal plane.

(U s gy Turieh 0.5 dTel 3o §U dd WR fhga 36T 8 | diead Ufdfehdn gob gU ad R
%W:Eﬁemwﬁa@aﬁ@rm@?ﬁ%l b gU T 3R &fT 7l & o b B0
TOFT B3 1)

Find the centroid of the section shown in figure-01

(fe1-01 o TR T ST BT Baeh J1d HITOTT )

]
-1

Q.8

}\/

B00mm

$ 40mm

—

1600mm

e

40mm

40mm
Nz

b=

1Z200mm 1

Figure-1

OR (31Yd)

Find the centroid of the section shown in figure-02

(Fer1-02 H TITT T SFHFT BT P-5e F1d HIT )

200mm

l/

200mm HK——400mm

Figure-2
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Q.9 Define coefficient of friction and angle of friction. Establish a relation between them. 6

aur & TUT 3R TYUT & HI0T D! IR B3 | 37 o Jaiy RTIT B3
OR (31dT)

A uniform ladder of length 3.25 m and weighing 250 N is placed against a smooth vertical wall 6
with its lower end 1.25 m from the wall. The coefficient of friction between the ladder and floor is

0.3. What is the frictional force acting on the ladder at the point of contact between the ladder and

the floor.

(3.25 Hiex delt 3R 250 N a9 aTci Teb THH Uit &) Uep fopeil Seafer dlaR & i 3T
a1, foreT Fraar RRT laR 3 1.25 Mex R 81 Hie! 3R BRI & sd gu01 &1 07 0.3 5
Tt 3R w=l & T dueh fofg IR Wit TR T aTe gu0 §d R 1)

Q.10 A screw jack has a thread of 10 mm pitch. What effort wiil required at the end of a 400 mm long 6
handle to lift a load of 2 kN, if the efficiency at this load is 45%.

(T 5 oI | 10 ot e &1 4mm 811 ] 1 400 Firef} e §5@ & Sid H 2 kN BT HR S8H &
o o TR &1 STa=a s &, Afe 3 R R G&dT 45% §?)
OR (31YdT)

Explain Weston’s pully block with neat sketch. 6

(@%H & Yol sl B W Y@ gRT I8 1)

Q.11 A simply supported beam of span 6 m is loaded with a concentrated load of 5kN at a distance of 6
1 m from left end. The beam is also loaded with a uniformly distributed load of 2kN/m length
over a distance of 4m from the right end of the beam. Find the reactions at the supports of the
beam.

(6 HIex T & T WIYRU AR S &I 1T BR 1 HIex I g TR 5kN & Ao iad HR
& 1Y dls fobaT T B 1 S Bl oH & TR BIR A 4 HIeR &1 gl TR 2kN/m TSTS & FHH
U Y fgalkd 4R & Try ot i fosar Srar |1 i\ & uid iR ufafssant srd S 1)

OR (3{YdT)

State law of polygon of forces and explain it with sketch. 6

@l & TgYST BT 190 Ty 3R 39 TWTH Ifed THEm=L )

*hkkkk
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