Where appropriate, candidates should 1 :
due to gravity

A particle, initially at rest, is preamnd

(12 - 3£ ms™, where i is the unit vector

time measured in seconds fmmthcumrt af the
(a) Determine the position of the particle when
(b) Find the velocity of the particle when it returns

‘ e} it

Motoreyclist A4 has uniform acceleration =
initial position —i metres relative to a
vectors i, j in the x, y directions respectively.
(a) Find the position r,(t) of the m C
measured from the start of the motio
The position of a second miotorcyclist B

Ldg




VD) =

v shows a slide in a playground. The se

th L metres and is inclined at an angle of 45° to the he
BC is horizontal and has length 4 L metres. ¢

Starting from rest, Jill slides down the chute from 4 to C. Over both
of the chute a frictional force acts on Jill where the coefficient of

- between her and the chute is i,
(a) Find the speed of [ill at the point B.

(b) Assuming that there is no change of speed as Jill moves from .thc' s
*  part of the slide to its horizontal part, show that her speed at C is given t

,gmf e

where gm s~ is the magnitude of the acceleration due to gravity.

L i C5. An experiment is performed to test a new design of golf club. The club h
L exerts a constant force of magnitude F newtons for T seconds on an initiz
4 ,Q i stationary golf ball of mass mkg. The golf ball moves off in a hor

direction as shown. The time ¢ seconds is measured from the moment
club head comes in contact with the golf ball.

Golf
ball

direction of
Club e
e motion of ball

(@) WhenO =t < T, find an expression for the speed of the ﬁ]ﬁ‘

terms of F, m and ¢.

Write down an expression for the speed of the golf

)Y ;;?Ld, in terms of F, m and T, the total work damg



j. projected across o horizontal ice rink svith ial
. dirstion of .

4 48 the unit vecror 10 LA P
BB et mewtons ucts on the puck, where vims™ s
e time ¢ seconds from the start of the mation,
and hence find ¢ in terms of ¢,

puck to reduce to half of iss

N a differential equarion for

e the time taken for the velocity of the

A missile is launched from ground level with speed F'm s~ ar an angle of 30° o

~ the horizonral.
(a) Show that the height y metres of the missile at time ¢ is given by
y = b -an,

where gms™ is the magnitude of the acceleration due to gravity, and £ is

measured in seconds from the moment of launch.
(») Find the maximum height A attained by the missile, giving your answerin
terms of V" and g.

(¢) A missile is detected on radar if y 2 LH. Show that the missile appears

V'EV
on radar for o seconds.
=3

ontal surface, as shown below.

C8. A block of mass mkg is at rest on a smooth horiz ‘
e block and to a rigid wall.

A spring with stiffness constant & is attached to th

Fixed
wall

A A Smooth surface 8

ibrium position and then released.

Show that the displacement, x metres, (| x | <a), of the block from the
ibrium position at time ¢ seconds after it is released satisfies the

1tial equation

the speed of the block at time ¢ seconds. 3

Miﬁons of the block where the kineric energy of the block
tial energy stored in the spring. 3

n for the block to travel once between these two
g vour answer in terms of @.
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‘ The rotating mechanis
L, metres and a light chain BC of
ched at C. The chain makes an angle 8
is @ Assume that the chain remains taut
ich 4, B and C always lie in the verrical plane

the angular speed @ is related to Ly, L, and @ by the equation

Y gtanf
L,+Lsind’
2 is the magnitude of the acceleration due to gravity.
10T of the ride wishes to compare the angular speeds required
)= 30° with 6= 60° when L, =2L, Denoting the angular speeds at
by @; and @, respectively, show that

0 = ——a!
Toald

 [END OF SECTION C]
have attempted Section C (Mechanics 1 and 2)
i now attempt ONE of the following
matics 1) on Page fifieen
s 1) on Pages sixteen and seventeen
al Analysis 1) on Pages ¢ighteen and nineteen.




