A tennis ball of mass 0.1 kg is hit by a racquet. Immediately before being 1.
has velocity 30i ms™. The racquet exerts an impulse of (—2i—4j) Ns on the"
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2. A particle P is moving in a plane. At time ¢ seconds, P is moving with 2
where v =24—3¢%,

Find

(a) the speed of P when 7 = 4

(b) the acceleration of P when =4

3)

Given that P is at the point with position vector (—4i+ j) m when 7= 1,

(¢) find the position vector of P when 7 = 4
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A cyclist and her cycle have a combined mass of 75 kg. The cyclist is cyclf%,
road inclined at 5° to the horizontal. The resistance to the motion of the
non-gravitational forces is modelled as a constant force of magnitude 20 N. At
when the cyclist has a speed of 12 ms™, she is decelerating at 0.2 m s,

(a) Find the rate at which the cyclist is working at this instant.

When the cyclist passes the point 4 her speed is 8 ms™'. At 4 she stops working but does
not apply the brakes. She comes to rest at the point B.

The resistance to motion from non-gravitational forces is again modelled as a constant
force of magnitude 20 N.

(b) Use the work-energy principle to find the distance 4B5.

®)
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Figure 1

The trapezium ABCD is a uniform lamina with 4B=4m and BC=CD=DA4= 2 m, as

shown in Figure 1.

(a) Show that the centre of mass of

The lamina is freely suspended from

(b) Find the angle between DC and

the lamina is %ﬁi m from AB.

(5)
D and hangs in equilibrium.

the vertical through D.
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Figure 2
A uniform rod 4B has mass 4 kg and length 1.4 m. The end 4 is resting on rough horizontal
ground. A light string BC has one end attached to B and the other end attached to a fixed
point C. The string is perpendicular to the rod and lies in the same vertical plane as the
rod. The rod is in equilibrium, inclined at 20° to the ground, as shown in Figure 2.

~ (a) Find the tension in the string.

C))
Given that the rod is about to slip,

(b) find the coefficient of friction between the rod and the ground.

(7)
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6. Three identical particles, 4, B and C, lie at rest in a straight line on ai%f

table with 5 between 4 and C. The mass of each particle is m. Particle a

towards B with speed « and collides directly with B. The coefficient of restitution

each pair of particles is %

(a) Find, in terms of #,
(1) the speed of 4 after this collision,

(i) the speed of B afier this collision.

@)

(b) Show that the kinetic energy lost in this collision is Es‘i—;r:»z.r,f2

4)
After the collision between A and B, particle B collides directly with C.

(¢) Find, in terms of u, the speed of C immediately after this collision between B and C.
4)

v ug_ S ________________u\__ __ __\La. t\[g._ ...xz_,_v

B ___3ug__. 3«3511%_5: -

e o —_ 6_\(#; A '_V&;"E'__u
- R T

2. 13;____?—'_— s 2 5 I_S_'iﬂg\?ez IOw
3 -

i e - SWZ 6\}.&*6}[
S SRRSO " l%V{s +1&Ve



https://mymathscloud.com

1BVe + (BVg = ISu

'SKVC.. —18VR = 0w i

Ve = 25K



https://mymathscloud.com

(6i+12j) ms™

Figure 3

The point O is a fixed point on a horizontal plane. A ball is projected from O with velocity
(61 +12j) ms™, and passes thro ugh the point 4 at time 7seconds after projection. The point B
isonthe h0n7ontal plane vertically below A4, as shown in Figure 3. It is given that OB = 2 4B.

Find
(a) the value of £,

)
(b) the speed, ¥ ms™, of the ball at the instant when it passes through 4.

C)
At another point C' on the path the speed of the ball is also ¥ m s,
(c) Find ‘he time taken for the ball to travel from O to C.

3)
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