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Instructions: 1) All questions are compulsory.
2) Assume suitable data wherever necessary.
3) Figures to the (ight indicate fli11marks.

Marks

Q.l a) Four lorces act on a 700 x 375-mm plate as shoul1 in Fig 1.1(a). 07
(a) Calculatc the resultant ofthese forces.

a)

b)

ii
- i i- 1r ^ rnt\

Fie 1.2 (a)

OR

Two cylinders A and B of dia. 8cm & 12cm resp. are held il
equilibrium by separate stling as showr in Fig 1.2 (a). If lr,t. of
cylinder A & B are 20N and 40N rcsp. Find tension in stdngs and
reactions at all points ofcontacts.

Determine the centloid of slraded area as shown in Fig 1, 1 (b)

0'7

08

OR
Fie 1.1 (b)

f"r. r/q

Fig 1.2(b)
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b)

Q.2 a)

Two qates, each of mass 3.4335 KN, are placed as shown in

Fig 1.2(b) the bed of a 13.7340 KN pickup truck. Determine the

reactions at each of the two (a) rcarlaheels l, (D) fiont wheels B.

The huss shown Fig 2.1(a) is one of several supporting an advertising

pan€l. Fird the forces in BD, DE, AB ard AC members of the truss by

method ofjoint for a wind load equivalent to the two forces shown. State

shelhereach member is in lension orcompression.

08

07

L4 CO2

a)

b)

Fie 2.1(a) Fie2.2(a)

OR

Iind the supporl reactions of the beam shown in Fig 2.2(a).

As relay runner A enters the 20-m-1ong exchange zone with a speed of
i2.9 r/s, he begins to slow down shown in Fig 2.1 O). He hands the

baton to runner B 1.82 s later as they leave the exchaoge zone with the

same velocity. Determine (a) the rmiform accelemtion of each of the

rumers, (b) when runner B shouid begin to ruIl

' !,lkN

L3 co3

I3 co3

co4
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07

1,408

,]mE

Fig 2.1(b)

OR

b) A cricket ball thrown ftom a height of 1.8m above ground level at an

angle 30' with the horizontal with a velocity of l2m./sec is caught by a

fielder at heighl of 0.6m abore ground level. Derermine the disrance

between the two players.

08
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Q.l Solve any T\yo

Explain the follorving:

i) Dcfine a 'Iorce'. State the characteristics ofa force.

ii) Explain Resolution and Composition offorces.

Erplain the following te.ms:

i) Eralain Free Body Diagram with suitable example.

ii) Definej Moment and Couple.

Dxplain the lollo\\,ing:

i) Define; 1) Polar Moment of Inertia 2) Radius of G).ration

ii) Explain l) Coefficient ofFriction 2) Angle offriction

08

08

08

b)

c)

co1

co2

co3

co4

co5

d) Explain the following:

a. DependeDt molion

Q.4 Solve any Two

a) Block A has weight 300N and Block B has weight 50N as shoram in 09

Fig 4.1 (a). Determine speed ofblock A afte( it moves 1.5m above the
plane, starting from rest. Neglect friction and mass ofthe pulleys,

Fig 4.1 (a) Fig 4.1 (b )
lr)

c)

A package is projected up a 15' incline at I with an initial velocity of

8 nr/s as shou,n in Fig 4.1 (b). Knowing that the coefficient of kinetic

friction between the package and the incline is 0.12, determine (a) the

maximum distance d that the package u,ill move up the incline, (6) the

velocity oflhe package as it retums to its original position.

Determire a force P on the upper block which can impart an

acceleration of 3tr/s2 to both blocks. Take coefficient of tiction 0.4

for ali cortact surfaces. Use d),namic equilibrium principle.

08

b. Projectile motion

09
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Q.s

m1 : 2c\

Solvc any T\Yo

A 80N body moving to the right at a speed of 3m/s strikes a lON body

that js moving to the left at a speed of l0m/s. The final velocity of 10N

body is 4 m/s to the right. Calculate coefficient ofrestitution and the fina1

velocity oftho 80N body.

A 20 I(g wagon moving at a speed of 0.5 m/s towards right collides with

35kg which is at rest. If after collision the 35 kg wagon is observed to

move to the right at a speed of 0.3mls. Find coe{ficient of restitution

belwe€n the two wagons.

A golf ball is dropped from a height of 10m on a fixed steel plate. The

coefficient of restitution is 0.894. Iind the height to which the ball

rebounds on the First, Second and third bounoes.

Solve alry Three

Explain in detail three Kepler's law ofplanetary motion with neat

diaglam.

Explain in detail follou,ing telms

1. Linear momentum ofa particle

2. Dynamic Equilibrium

3. Equations of motion in terms of radial and transverse
conlponent

Explain the following

1. Conservative Forces & Conversion ofEnergy.

2. Potential Encrgy.

Explain in details: a) Impact and Types oflmpact b) Coefficient of
restitution

09a)

09b)

09
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c)

d)

c)

a)

b)

co6
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