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I nstructions:

1. Attempt all questions.

2. Makesuitable assumptions wherever necessary.
3. Figurestotheright indicate full marks.
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Define (1) Scalar quantity  (2) Dynamics 04
(3) Resultant force  (4) Resolutadriorce.
State Lami’s theorem and state law of polygon ofds. 04

Find magnitude and direction of resultant for thecé system as shown inQ6
figure-1

Define couple and state its characteristics. 04
Explain different types of supports of beam. 03
ABCD is a square of 1m side. Forces of 15N, 25NN,3%N and 50N are 07
acting respectively along AB,AD,CB,CD and BD. Fitite magnitude,
direction and position of resultant with respecptint A.

OR
Find support reactions for a beam showfigure-2 07
Define (i) Limiting fiction (i) Co-efficienof friction 04

(iii) Angle of friction  (iv) Angle brepose
A body weighing 400 N is placed on a rough horiabplane. A tensile 05
force of 120 N is applied at an angle of 30° witle horizontal and the
body is just on the point of moving.
Find co-efficient of friction and angle of friction
A body of weight 300 N is placed on a rough indirg@ane making an 05
angle of 18 with the horizontal. A horizontal force of 160N jest
sufficient to cause the body to start moving upglame. Find co-efficient
of friction.

OR
Differentiate between centroid and centre avgy. 04
Find centroid of lamina as shownfiigur e 3. 05

A cylinder having diameter 20 cm and heightrAGupports a cone havingd5
base diameter and height 20 cm. Find C.G. of tslgnation.

Explain velocity time diagram. 04

A Scooter starts from rest at an acceleratibri an/seé and attains a 05
velocity of 10 m/sec. If the Scooter moves withsthielocity for 10
minutes and then comes to rest with a retardatidh®m/sed, find the
total displacement of scooter.
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A stone is thrown vertically upwards from thegnd with a velocity of 05
49 m/sec. After 2 seconds, another stone is threemtically upwards
from the same place. If both the stones strikegtibeind at the same time,
find the velocity with which the second stone isothin.

OR
Derive an equation of horizontal range for pctije motion. 04
The horizontal range of projectile is 240 md @ime of flight is 8 seconds. 05
Find initial velocity and angle of projection.
A flywheel rotating at 300 RPM. comes to 150MR1 20 seconds. Find 05
angular retardation and no. of revolutions maddheywheel during this
time.

Define : (i) Work (i) Power 04
(i) Kinetic Energy (isuper elevation

A water tank of 50000 litres capacity is at 28bove the ground. It is toQ5

be filled within 30 minutes from a tank at grourelél by a pump. If

efficiency of pump is 80%, find horse power of pump

Find the safe velocity of vehicle passing avedrpath of 200 m radiusQ5

with super elevation of 1. 30, assuming co-effitierf friction 0.2

between tyre and road.

OR
Define : (i) Mechanical Advantage (ii) Vdelty ratio 04
(iii) Efficiency (iv) Reversible machine

In a lifting machine, an effort of 8N can l&tload of 300 N and an effort 05
of 12 N can lift a load of 700 N. Find the law o&éahine and effort

required to lift a load of 2 KN.

In a wheel and differential axle, diameter &be wheel is 40 cm and 05
diameters of larger and smaller axles are 12 cmlfuin respectively.
Find velocity ratio. If efficiency is 60%, find theffort required to lift a
load of 600N.
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