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Group-B

2. {a) From the system of pulley shown in the Fig. 1 find the
tension in the rope. Assume the pulley is frictionless
and mass less and W, >W, {8+10=18)

W, || ]

Fig.1 W,
{b) A boy standing on the ground throws a stone c D
which crosses a building as shown in Fig. 2.
It is found that the time taken to pass the floor A B
AB in both directions is 4 sec, whereas that 4m :
takan to cross the floor CD in both directions -
is 2 sec. Determine the height of the building. Fig. 2

s, s,

3.(a) Determine the naturai frequency. 9
of the vibrating system as shown = ki =5 Nimm
in Fig.3 {8+10=18) -
k2. =8 N/mm

Fig.3 m="10Kkg

(b) A locomotive weighing 800 kN has a velocity of 25 km/h and backs into freight
car weighing 200 kN which is rest on a:level track. After coupling is-made; with
what velocity will the entire system continue to mave? Neglect all the frictions .

4. (a) A cyclist is taking a curve of radius 30 m with a speed of 6 m/s along a rough
pavement, Determine the angle of heel he must make with the vertical so that.
overturning of the cycle is avoided. When vertical, the ¢.g. of the bicycie together
with its rider is at a height of 1 m from the ground. {(8+10=18)

(b} A train enters bend of radius 500 m with a speed of 30 kmph and leaves the
bend with a speed of 40 kmph during which it covers a distance of 200 m:
Determine the total acceleration when it leaves the bend.

5. {a)Two balls of equal mass and of perfectly plastic material are tying on-the floor:
One of the balls with velocity ‘v’ is made to strike the second ball. Find the velocity
of both the balls after impact. (8+10=18)

3.

(b) A nail is driven into a block of wood by allowing a hammer of weight 2 Kgf to -
fall upon the nail from a height of 1 m. The weight of the nail is 1 Kgf and the
coefficient of restitution for the pair is 0.5. If the resistance of the wood to
penetration is 2000 Kgf and remains constant, find the depth of penetration of

the nail per blow.

Group-C

5. (a) An artificial satellite is launched from the earth by its carrier rocket and

inserted into an elliptical orbit with a perigee altitude of 2000 km. if the apogee
altitude is to be 4000 km, compute the necessary perigee velocity and Sm -
corresponding apogee velocity. Mean diameter Qﬂ the earth is 12.742 x10° km
and surface gravitational acceleration 9.81 m/sec?, (10+8=18)

AS A steam turbine is rotating at 3000 rpm. Due to Bm_:ﬁm:m:om trouble the
steam is shut off and the turbine rotor decelerates at 10 rad/sec? assumed
constant. Determine how long the turbine will take to come to a stop.

_{a)The driver of car running at a speed of 30 kmn/hour sees a boy in front of him

at a distance of 25 m. He thinks for a while and: applies brakes. If the boy is thus -
just saved and-if the coefficient of friction between the tyre and the pavement is
0.5, find the reaction time taken by.the driver. : (10+8=18)

(b)Y With usual notation, for a single degree of freedom system, the equation of
motion is 4 G +9 [0 + 16 x = 0. Find the damping ratio of the system.

. (a)The small 2-kg block A slides down the'

curved path and passes the lowest point B
with a speed of 4 m/s as shown in Fig 4. if the
radius of curvature of the path at B is 1.5 m,
determine the normal force N exerted on the
block by the path at this point: (10+8=18) - - Fig 4

(b) Atennis ball-is dropped vertically from rest in a height of 20 m on a horizontal™
floor. It rebounds to aheight of 12 m. The ball falls. down and rises-againio an
unknown height. What is the height of this second rebound? :

Turn Over



