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i‘ : (i) The position vector of a particle P of mass 6 kg at any time ¢ seconds is given by \
r= [cos (%) i+ sin (%) j] m.
(a) Show that the position and acceleration vectors of the particle are in opposite direction.
«  (b) Show that the velocity and the acceleration are always at right angles to each other.

Gi;;én that t = m, find : :
(c) the magnitude of the momentum of the particle. -

(i) At th.ej ti"'w t= Q‘I_hﬁ;posiﬁon vectors of two paticles R and Q are respectively (5i-%20§) m and *
(—10i = 5j) m. The particles have constant velocities (-2i — 5]) m s and (3i + 5j) m st

respectively, : ;
(d) Find the position vector of QO relative to R after 3 seconds.
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Fig. | shows a uniform square lamina ABCD of sides 6a mefres . A portion of the lamina in the form of a
square . ATUY, where T and V are respectively the midpoints of 4B and 4D is removed. Another portion of
the lamina in the form of a sector XCY of center C, where X and ¥ are the midpoints of BC and CD, is also
removed. ,

(a) Show, by integration, that the centre of gravity of the uniform lamina in the form of a sector XCY is a

. . 4a . . . .
distance — metres from the bounding radii.

T 4 i
(b) Find the distance of the centre of gravity of the remaining lamina from AD. w ‘
: ATl YR L. SRR W R SR ~ > ' . : \"3»
3. (i) A uniform ladder 4B of length 6 m and mass 2 kg rest with its upper end B against a smoath vertical wall _- g

and the lower end A4 on rough horizontal ground. The ladder makes an angle of 30° with the horizontal
ground, Given that the ladder s about to slip, find the angle of friction.

(i)

A C

Fig. 2 .

In Flg. 2, the particles A4 and B, of mass 8 kg and 6 kg respectively, are connected by a light inextensible
String which passes over a smooth pulley fixed at C. A lies on a rough horizontal plane and B lies on a
Smooth plane-inclined at 45° to the horizontal. The coefficient of friction between A and the plane is .
The system is in limiting equilibrium. ' yanis s oo
Find the value of p,

Given that B:is feplaced with another particle of mass 8 kg, find

- (2) the acceleration:of the system, '
(b) the tension in the string. )

—_— .t (TakegaslO 'f‘s'z) i
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3—, find
2

4. A smooth sphere P, of mass m kg, ; aihge
an identical sphere Q, lying at a distance 4 m from a vertical wall. Sphere Q subse

normally with the wall and rebounces. If the coefficient of restitution between any impact 1S

(a) the velocities of # and Q after the first impact,

" (b) the veloclty of Q after collinion with the wall,

Peava thet he neal oajjgion petween £ any 0 will tikw place at 8 digiunow 1,4 ¢, peom the W_a”'

P

e T N e

5. (i) A car starts from rest at a point 4 and accelerates uniformly at 3x ms“z until it reachesza speed of .
30 ms™. It maintains this speed for the next ¢ seconds and retards uniformly at x ms™2 to rest at the point

B. The distance between A and B is 6 km and the time taken from A to B is 5 minutes.

40
(a) Show that ? + 2t = 400.

(b) Find the values of r and x. :
(ii) A particle moves along a straight linc so that at time ¢ s its speed v ms™~? and its distance x m from a fixed
- point O on the line are given by |
| v=§(5x+3)ms‘1.
_Given that ;nitially the particle was at O, show that the time taken by the particle to move a distance of 9 m
from O is gln 4,

6. Two forces Fy and F,, where
' .Fl =.(—4i+])N and F; = (i + 3j = 2k) N\;
;ct :t the points with position vectors (ai — j + 3k) m and (2i+aj—K)m respectively
in : .
(a) the equations of the line of action of F; and >F2 intermsof a.
(b) the value of the constant a giver that the lines of action of F; and F; intersect,

7. (i) The engine of a car of mass 500 kg works at a constant ra P ;
: . ¢ te of 15 kW. A non-gravitati ista '
the motion of the car is constant. THe maximum speed of the car on Jeve] grouﬁd isl tsa trl::?l resnstance-to

(a) Find the acceleration of the éar when it is travelling at a 2 ms d
e . 1 gataspeed of = ms! directly up a road of
inclination a, where sina = €

Given that the car covers a distance of 20 m up the road ,
(b) Calculate the work done by the engine

(ii) A particle of mass'S kg moves on the inside surface of a smooth sphericl:al bow! of radiys 4
a horizontal circle at a distance 2 m below the centre of the bowl with uniform speed "
Find !
(c) the speed of the particle,
(d) the force acting towards the centre,
(Take g as 10 ms™2)

s describing

8. (i) [ Two boxes are labelled A and B. Box A contains 4 red marbles and 2 blue marbles . Box B contaj
and 4 blue marbles. An experiment consists of throwing a fair die and selecting a marble, Ifa NS 6 reg
number shows on the die, a marble is selected from box 4, otherwise a marble is selected fmm‘_)glme
Draw a probability tree diagram showing the possible outcomes from the experiment. OX B,
Using the tree diagram, or otherwise, find the probability that .

(a) ared ball is selected,
(b) a blue ball is chosen from box B.

(i) The events P and Q are such that P(P) =2, P(P @) =7 aid B(PIOJ=7.
Find > ‘ e A
(c) P(Q), e
(d) PAIP), Qare independent.

(¢) determine whether the events P and




