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1)
2)
3)
4)
5)
6)

Q1) g

b)

Solve QA orQ;2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figures ta/the right indicate full marks.
Assumesuitable data, if necessary.

Useor cell phone is prohibited in the examination hak.
Wse of electronic pocket calculator is allowed.

A 20 kg homogeneous smoath Sphereiiests on two inclinationsat 75° and
30° as shown in Fig. 1 a. Cateulaté'the contact forcesat A & B. [6]

The square plate has rviass0f 1800kg with mass center at ‘G’. Calculate
the tension in each of the'three Cableswith which the plateislifted while
remaining horizontal"as shown in Fig. 1 b. [8]

Fig.1la Eig.1 b

Explain how uniformly distributed load (UDL)and uniformly varying load
(UVL) isconverted in to a point load with' sketch: [4]

OR

PT.O.



Q2) &)

b)

Q3) 8

b)

c)

Q4) 8

Determinethe support reactionsat rofter A and pin at B for abeam loaded
with 300kg box as shown in Fig. 2°a:’Neglect the weight of beam.  [5]

A uniform steel plate of 20 cm »*:20 cm weighing 750 N is suspended in
horizontal plane by three vertigal wires as shown in Fig. 2 b. Calculate
thetensionin eachwireat A,»B and C. [7]

300 kg l

s
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Fig.2 a Fig.2b

Explain Simple, Roller, Hinge and Fixed support with number of reactions
developed at each joint with sketch. [6]

Determinetheforcein all membeécsor the trussloaded with 1000 N force
at A, B and C with supports as showmiin Fig. 3 a. [6]

Determinethe x and y comp@nents of forces acting at joint B and D on the
member BD for aframeoaded and'supported as shownin Fig. 3b. [7]

Figsdb

Define two force and multi force member with a'sketeh. [4]
OR

Determinetheforcesinthe membersAC,BE and BD for thetrussloaded

and supported as shown in Fig. 3 a. [6]

[6351]-107 2



b)

Q5) 8

b)

Q6) a)

Knowing that m_= 50 kg, determing’the tension in each segment of the
cable and magnitude of mass 'm{"\for cable supported and loaded as
shown in Fig. 4 b. [6]

G'm

Fig.4 b

Explain deficient; determinate and indeterminate trusswith asketch. [5]

Acceleration of aparticlemoving along astraight lineisgivenas‘a=t/6’,
whered’ isaccelerationin m/s? and ‘t’ istime in gaconds. Initialy, then
t =0 sec, thevelocity is2 m/sand displacement is7m. Determine vel ocity
ana displacement of particle at t=3 seconds. [6]

A stone thrown vertically upwardwith 20 m/s from top of atower 80 m
high. Determine velocity with@yhich it hits the ground at base level of
tower and total time required.teveachithe ground level. [6]

A golf player hitsthe ball fram poiit A with avelocity 45 m/sasshownin
Fig. 5cat an angle of 20%with hotizontal. Determine the maximum height
it reaches and the horizéntal distanceit fallsw.r.to A. Consider ground to

be horizontal. [6]
ﬂ 45 'mis
29K 20
Fig.5 ¢
OR

The acceleration of aparticleisgiven by ah exforession, a=k.t>. Att =0,
velocity of the particle is— 12 m/s. Knowingthat v=0and x =15 m
whent =4 s, write the equation of motion.&f a particle. [6]
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b) Agolf player hitstheball from pointA'with avelocity 45 m/sasshownin
Fig. 6b at an angle of 20° with horizontal. Determine whether the ball will

pass over the 12m high tree placed at 80m from A. Consider ground to
behorizontal. [6]

c) A motorist startsfrom rest @ point A on acircular ramp of 150 m radius
whent =0 s, ingreases speed at aconstant rate and enters the highway at
point B as showyt in Fig. 6¢. Knowing that her speed increases with

same rate till itreaches to 100 km/h at point C, determine the speed at
point B. [6]

80m
Fig.6b

Q7) @ ~AY15 kg ball suspended by 3m descrihes aarc of acircle leftwards as
shownin Fig. 7a. If thetension iathe string’is 2.5 times weight of the

ball, for the position as shown, @sterminethe vel ocity and acceleration
of the ball in that position. [6]

b) A racing car travels around.the horizontal circular track of radius 100m.
If the car starts from rest and accelerates with tangential acceleration of
7 m/s’ for some time, 2é&termine the time and vel ocity when the total
acceleration of the racing carreachesto 8 m/s. [6]

|30

m =15 kg

Fig. 7 a Figa8/ia

c) A ball of mass 1kg dropped from 5m height ‘on ahorizontal floor
rebounds back to 3m height. Determineitiiecoefficient of restitution
between the floor and ball. Also Determine itsrenounced height after
falling from 3magain. [9]

OR
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Q8) @ A 65 kg wrenching ball ‘B’ is susperided through cablesAB and BC as
shown in Fig. 8a. Determine the tefision in the cable BC at that moment,
If the cable AB iscut. [6]

b) Cylinder A of 0.5 kg is dropped-from 2.4 m onto pan B of 2.5 kg, which
Isat aresting on aspring constant k = 3kN/m. Assuming theimpact to be
perfectly plastic, determine the compression of the spring after impact.[6]

c) Bal'A of 5kgmevingwith 10 m/srightwards, strikeswith ball ‘B’ of 1 kg
which is at rest)If after the impact the velocity of the ball ‘B’ is 10 m/s
rightwards. Reterming, theveocity of thebal * A’ after impact and coefficient
of regtitéition ‘ e-, [9]

L A 4
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