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1. Acar of mass 900 kg istravelling up astraight road inclined at an angle 0 tothe horizontd,
. 1 .
wheresin§ = o The car istravelling at a constant speed of 14ms™ and the resistance

to motion from non-gravitational forces has a constant magnitude of 800N. The car
takes 10 seconds to travel from 4 to B, where 4 and B are two points on the road.

(8) Find the work done by the engine of the car as the car travels from 4 to B.

(4)

When the car is at B and travelling at a speed of 14ms the rate of working of the engine
of the car is suddenly increased to P kW, resulting in an initia accelqatlon of the ca;
of 0.7ms2 The resistance to motiori from non-gravitational forces still has a constan
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magnitude of 800 N.
(b) Find the vaue of P.
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Question 1 continued
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2. A particle P of mass 0.7 kg is moving in a straight line on a smooth horizontal surface.

IThe particle P collides with a particle O of mass 1.2 kg which is at rest on the surface.
mmediately before the collision the speed of P is 6ms™'. Immediately after the collision

bOth parlilcles aremoving in the same direction. The coefficient of restitution between the
patidesise.

(@ Show that e « %

(7)
Giventhat ¢ = L
4
(b) find the magnitude of the impulse exerted on Q in the collision.
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3. Attimer seconds (1 > 0) a particle P has velocity vms™', where
v = (62 + 61)i + (32 + 24))
When ¢ = 0 the particle P is at the origin O. At time T seconds, P is at the point 4 and
v =A(i +]), where is a constant.
Find
(@) thevaueof T, }
©) |
I
(b) the acceleration of P as it passes through the point 4, ;
3) E
|
(c) thedistance OA4. |
(5) |
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Question 3 continued
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Two particles P and Q, of mass 2kg and 4 kg respectively, are connected by' a l_ight
Inextensible string. Initially P is held at rest at the point 4 on a rough fixed plane inclined

at o to the horizonta ground, where sing = % The string passes over a smal smooth

pulley fixed at the top of the plane. The particle O hangs fredly below the pulley and
2.5 m above the ground, as shown in Figure 1. The part of the string from P to the pulley
lies along a line of greatest slope of the plane. The system is released from rest with the
string taut. At the instant when O hits the ground, P is at the point B on the plane. The

coefficient of friction between P and the plane is i

(a) Find the work done against friction as P moves from A to B.

(4)
(b) Find the total potential energy lost by the system as P moves from 4 to B.
i 3)
(c) Find, using the work-energy principle, the speed of P asit passes through B.
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Question 4 continued
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The uniform lamina 4 BCDEF, shown in Figure 2, consists of two identical recte_mgl&ewnth
sides of length'@ and 3a. The mass of the laminais M. A particle of mass kM Is attached
tothelaminaat £. Thelamina, with the attached particle, is freely suspended from 4 and
hangs in equilibrium with AF at an angle 0 to the downward vertica.
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A uniform rod AB, of mass 3m and length 2a, 1s freely hinged at 4 to a fixed point on
horizontal ground. A particle of mass m is attached to the rod at the end B. The system
is held in equilibrium by a force F acting at the point C, where AC = b. The rod makes
an acute angle @ with the ground, as shown in Figure 3. The line of action of F is
perpendicular to the rod and in the same vertical plane as the rod.

. . Smga
(a) Show that the magnitude of F is cosd

“

The force exerted on the rod by the hinge at 4 is R, which acts upwards at an angle ¢
above the horizontal, where ¢ > 6.

(b) Find
(i) the component of R parallel to the rod, in terms of m, g and 0,
(i1) the component of R perpendicular to the rod, in terms of a, b, m, g and 6.

(c) Hence, or otherwise, find the range of possible values of b, giving your answer in |
terms of a.
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Figure4
At time 1 = 0, a particle P of mass 0.7 kg is projected with speed u m s from a fixed
point O a an angle 6° to the horizontal. The particle moves freely under gravity. Attime
¢ = 2 seconds, P passes through the point 4 with speed 6 m s and is moving downwards
at 45° to the horizontal, as shown in Figure 4.
Find
(a) thevaueof 8,
(6)
(b) the kinetic energy of P asit reaches the highest point of its path.
T )
For an interva of 7 seconds, the speed, vms™, of Pissuchthatv < 6
(c) Find thevalueof T.
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Question 7 continued
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