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02.

a)

b)

b)

A train is subject to a uniform retardation while traveling in a straight line.
It travels a distance of 100m while its speed reduced from 60kmh™ to
20km™. Find the retardation of the train how much further it will travel
before coming to rest.

An aerI)plane and a helicopter are maintaining the same height above the
ground. The aeroplane is moving due north at 80km/h and the helicopter
is moving in a direction N 60° W at 60km/h. Find the velocity of
aeropiane with respect to the helicopter. The helicopter is 32km due east
of the aeroplane and they both continue with the same velocities. Find the
shortest distance between them in the subsequent motion and the time at
which this occurs.

A car of mass 700kg accelerates from rest under a constant tractive force
of 250N exerted by its engine and acquires a speed of 12m/s after 40
seconds. The car continues with this constant speed for 2 minutes. The
engine is then switched off and the car is brought to rest with a constant
brake force, the total time for the journey being 3 minutes. If the
resistance to motion was the same throughout.

%
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Find i. Tractive force during the middle period 0f the motion.

i, The force exerted by the brakes
1ii. The total distance travelled.

A particle is projected with speed V m/s from a point A at an angle of
elevation @ and moves freely under gravity. The highest point in the
path of the particle is B and AB is inclined at an acute angle € to the

horizontal. Show that tan & = 2Tung (g =10ms™?).

5




03.

04.

0s.

b)

b)

a)

If a=45° and the vertical height of B above A is 50m, find the value of
V.

Three smooth spheres A, B and C of equal radii and masses m, 2m, 4m
respectively, lie at rest on a smooth horizontal table. Their centres are in a
straight line and B is between A and C. A is projected towards B with a

speed U. After the impact B continues along the line of centres and strikes
C.

He= % , show that after the second impact both A and B come to rest.
|
Find the loss of kinetic energy after the two impacts.

A train of mass 200 metric tons ascends a hill of inclination & to the
horizontal, where Sinaz-i—éa. The frictional force 15 x 10°N. If the

engine works at a rate 220kw, what is the acceleration in m/s*> when the
speed is 18 km/h. Take g=9.8 ms?. Assuming that the engine continues
to work at the same rate and that the resistance to motion is unchanged,
find the maximum speed which the train 1s capable of attaining whilst
ascending the hill.

Particle of mass m hangs at rest from the end of an inextensible string of
length r. If the particle is projected horizontally with speed U, find the
tension in the string when it makes an angle & with the downward

vertical. Deduce that the particle will make complete circles if u* > Sgr
and indicate the positions of maximum and minimum tension.

If u? = 3gr, determine the value of @ at the point where the string goes
slack.

A particle of mass m is attached to one end of an elastic thread of natural

length / and modulus A. The other end is fixed to a point on a smooth
horizontal table, If the partlcle is released from a point on the table at a
distance / + a from O.

Show that the subsequent motion of the particle is periodic and of period
/ mi 41 '
2r+—
A { a }
OABC is a rectangle O is the point (0,0). A = (2,0) and B = (2,1).

Forces P, Q and R act respectively along —OHE,E, and BC in the

directions indicated by the order of the letters. Their resultant lies along
the line x + 2y = 7. Find the magnitude of the resultant in terms of P.
Find also the moment of a couple which when added to the system would
transfer the resultant to the line x + 2y =9

00309



06.

07.

b) A smooth hemispherical bowl, of internal radius r, is fixed with its rim
horizontal, a thin uniform rod of length /(I < 4¥) rests with one end inside
the bowl and the other projecting beyond the rim. If the rod is inclined at
an angle © to the horizontal, show that 4r Cos28 =ICos@. Find also the

reactions between the rod and the bowl in terms of 0 and w ( the weight of
the rod ) only.

a) A straight uniform rod AB of weight W rests in limiting equilibrium with
the end A on horizontal ground and B against a vertical wall. The
vertical plane containing AB is perpendicular to the wall. ’

' o ) L - ' The coefficient of
friction between the rod and the ground is 4/5. The coefficient of friction
betwee!n the rod and the wall is 3/5. Given that the inclination of AB to
the horizontal is o, Calculate

) the normal reactions at A and B in terms of w.
(i)}  the numerical value of tan a.

AT

b) The framework consists of four light bars
AB, BC, CD, DB freely jointed at B,C, D
and attached to a vertical wall at A
and D. A weight of 1000N is suspended
from C. Find the stresses in all the
_ bars and the reactions at A and D.

D

The plane base of the uniform :-  hemisphere of radius aedineides with the base of a
uniform solid right circular cone, of base radius a and height a. The two solids are
made out of the same material and together form one uniform composite solid
body. Show that the centre of mass of this composite solid body lies at a distance

165 from the Tertex of the cone.

(You can assume that the centre of mass of a uniform solid hemisphere of radius a
is at a distance from the centre of the plane base of the hemisphere is 3‘:‘ and the
centre of mass of a uniform solid right circular cone of height h is at & distance
from the centre of the plane base of the cone in h/4 in the axis of the cone)

This solid body of weight w, rests with a point of the curved surface of the
hemisphere on a horizontal plane and with its axis inclined at an angel 6 to the
vertical, equibrium being maintained by a couple acting on a vertical plane.
Calculate themoment of this couple and indicate its sense in a diagram.

oo0 M
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08. a)  IfAandBareeventsand P(4) =8/, P(4andB) = -;:,P(A|B)-—- 4.

Cal:ulate P(B),P(BIA) and P(BIA'). Where 4° is the event ‘A does
not occur’. State, with reasons, whether A and B are

i TIndependent .
ii. Mutually exclusive.

b) A bag contains 5 red, 4 orange and 3 yellow sweets. One after another .
three children pick up and eat one sweet each from the bag. What are the
probabilities that

() they all pick up red sweets.

(i) At least one orange sweet is picked up.
(ili)  each picks up a different coloured sweet.
(iv}  all pick up the same coloured sweets.

09. for a finite population given in the table calculate the mean, the median, the
"mode and the standard deviation of the earnings.

Earnings/1000Rs. 0~5 | 5-10| 10-15 | 15-20 | 20-25

Number of workers 4 8 0 6 3

- Copyrights reserved -
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