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Question 1 [Marks 10]
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(@ Arunner runs along a straight line with the
velocity-time graph shown in figure. How
N far does she travel in 20 seconds?
/ \\ (b) What is the average acceleration of the
/ runner during the first 8.0 seconds?
-

o : _ ds
For motion in one dimensionv = ' SO S = [V dt = area under v(t) curve

4 8 12 16 t/s

Displacement of a particle in 3-dimensional spacg¥s(5.0,2.071.0) where coordinates are
given in metres. A constant forée= (2.0-0.50,8.0) (in newtons) acts on the particle. Find:

0] the work done by the force
(i) the angle betweeh ands.

of

0-2s: area of triangle %(6 m.sl)(2s)=6m
2-12s:  areaofrectangle = (6™HE0s)=60m
21-20s: area of rectangle + triangle %:(4 m.s1)(8s) + (2m.d)(8s)=32m

Distance travelled =98 m rs
_ _Vvi-Vvi _6msl-0 _ 7
a = = 8 s =0.75 m.¥&

of

) W =JEds = E.s becausé is independent dd.
= (2.0;0.50,8.0)N.(5.0,2.6;1.0)m =(10.0-1.0-8.0)J = 1.0J

of f
i) E.s = Fsco® whereb is the angle between them, so
_FEs _ 1 _
cosO = Es - = 0.022

V(22 + 0.2 + 82)(52 + 22 + 12)
Ve v

6 = 88.7° or89°
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Question 2 [Marks 10]

0O A A block of mass m = 1.0 kg is sliding along a horizontal

_____ frictionless table with speed v = 3.0 m.sAt the point

[ B, the table is connected with a circular track. The radius
of curvature of the track is R = 1.0 m. The angle ABO =
| 90°. The coefficient of kinetic friction between the block

[ and the track ig = 0.50.

I

(@ Show all the forces which act on the block immediately after it passes the point B.
(b) Calculate the vertical and horizontal acceleration of the block at this instant.

@) A a) It has just passed B, so it is on the circular track. While the

_ = — . motion is now circular, the motion is initially horizontal
I and the normal force still vertical. The frictional force is by
definition at right angles to the normal force, and, if sliding,
N in the direction opposite the velocity. So here it is to the
- left. Hence forces as shown.

—f b)  Friction and gravity have acted over negligible distances, so
the kinetic energy hasn't changed, so the initial speed is
B unchanged_. Hence it is a particle undergoiggrcular
motion with speed v.

vZ (3.0 m.s)?

— V= _\0.VI.o>7)" _ f
& =7 1.0m 9.0 ms*

W
V This is the (+ve) vertical acceleratior; a 9.0
a4 ms2.

of

To get horizontal acceleration, find frictiof) find normal
In the vertical direction: mart =N —mg

O K =N = p(mavert + mg)

F N
% ‘mf:‘uk?:_lik(avert"'g)

& = — 9.4 ms2, a = 9.0 ms. v



