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I nstructions to the Candidéates:

1) AnswenQ.10rQ.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Neat sketches must be drawn wherever necessary.

3) Figuresi@theright indicate full marks.

4) Assumesuitable data, if necessary.

5) Usewr electronic pocket calculator is allowed.

6) WUseof cell phoneis prohibited in the examiriation. all.

Q1) @ A 1.5m cableplaced around.acrate as’shown in Fig. 1 a. If the mass of
the crateis 300 kg, determiniethe ténsion in the cable. [7]

b) A sguare mat foundation’supperts four column as shown in Fig. 1 b.
Determine the magni{tidée and ‘point of application of the resultant with

respect to origin. [7]
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c) Explaininbrief freebody diagram, active and réactive forces with suitable
Sketch. [4]
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The boom isintended to support twowertical loads, F, and F, as shown
InFig. 2a. If the cable CB can sustain amaximum load of 1500 N before
it fails, determine the critical loasF and F, if F, = 2F,. Also determine
thereactionat A. [7]

The square steel plate has-a mass of 1800 kg with mass center G as
shown in Fig. 2. Determine the tension in each cable so that the plate
remainshoriZonfdl. [7]

Determine the forces in the members AB; AE and -BE of the truss as
showninFig. 3a. [7]

The cable segment supports the loading-es shcwn in Fig. 3 b. Determine
the component of reactions at A and B. Also find maximum tension in
segment of the cable. [7]
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Differentiatetruss and, frame with s.itabl e sketch. [4]

100 N 100N

100N 10kN 25kN
Fig: ¥ a Fig.3 b
OR
Determingithe forces in the members BC, BE and AE of the truss as
shownintig. 3a. [7]
Determine the components of reactions at supportsA and B for theframe
|loaded and supported as shown in Fig. 4 b. [7]

Themaximumtensionis 100 N forthe' Cable profilesABCD asshownin
Fig 4 c. Determine the force Ra-B and>C to keep the segment BC in
horizontal position. Also findiens oniri segment BC. [4]

Fig. 4 b Fig4 e

A car comesto rest from an initial speed of 80 kn/h iiia distance of 30
m. With the same constant acceleration, determinéthe distance ‘s for
which the car comesto rest from an initid, speed@f 110 km/h. [9]

The truck travels at a speed of 4 m/€ albng-a-circular road that has a
radius of 50 m. For ashort distance from s= 0yits speed isthen increased
by a = (0.05s) m/s*, where s is in meters. Determine the speed and
magnitude of its acceleration when it kassmoved s= 10 m. [6]
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A projectile is launched with a spééd of V= 25 m/s at an angle of
6 = 30° with horizontal as shown'in Fig. 5 ¢c. Determine the maximum
distancetravel by projectile along-horizontal and vertical direction. [6]

FigSc

OR

The motion of aparticleisdefined hy x = 2t>215t% + 24t + 4, where x is
mmandtisins. Determinewhen thgvelocity iszero and find position at
which accelerationis zero. [9]

A motorist istraveling on atunve roadl’of radius 760 m with 25 m/s. If he
applies breaks to slow, dgwn t620 m/s in 8 s. Determine the total
acceleration of the vehicieat 204/s. [6]

A golfer hitsthe golt™all frofa point A with aninitia velocity of 50 m/sai
an angle of 25° with the horizontal shown in Fig. 6 c. Determine-the
maximum horizontal distancex _ and maximumheighth__ it attaify, [ 6]

50 m/s
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The system shown in Fig. 7 aisinitigiy at rest. Neglecting axle friction
and mass of pulley, determine the acceleration of 200 kg block A.  [6]

The pendulum bob has a mass xy-and is released from rest as shown in
Fig. 7 b when 6 = 0°. Determinéthe tension in the cord as function of the
angle of descent 6. Neglect, the size of bob. [6]

Block A
200 kg

Fig.7 a Fig.7 b

A 20 Mg railroad car moving with ()5 m/s3peed to theright collideswith
a35 Mg car whichisat rest. If the coefficient of restitution between the
two carsise = 0.65 determiliethe speed of the cars after the collision.[9]

OR

A block of weight 200N s kept'on anincline planeand aforce P=200 N
isapplied to movetheblack asshowninFig. 8a Determinethe acceleration
of the block, if coefficient of static and kinetic friction between block and
plane are 0.3 and 0.25 respectively. o]

The man has amass@b 80 kg and sits 3 m from the center of therotating
platform as shown'in Fig. 8 b. Due to rotation his speedhis increase from
rest by a = 0.4\1/s%. If the coefficient of static frietion between the
clothes and the platformisu_= 0.3, determine theime requited to cause
himto dlip. [6]

Fig. 8 b
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A 2 kg pellet is released from rest atA and dides without friction along
the surfaceasshownin Fig. 8 c. Usifig'work energy principlefind velocity
at B. Also find the normal forceséxerted by the surface on the pellet asit
Crosses point B. [6]
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