APPENDI X

Further suitable problems with solutions from the Macquarie University,
Higher School Certificate Problem Solving Course.



These problems and solutions arereproduced with the permission of Science Access.
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seceleration A paticle has an accderdion of 20 m s inthe
a (ms) direction of its velocity between 1.0 and 3.0 seconds as
indicated on the accderation agang time (a vst) plot.
If the speed whent = 0 was v, = 5.0 m st what was
time the speed at t = 2.0 s? What distance was covered by
o1 2 3 103 the particle between 0 and 3 seconds?

2. _speed A patidetravdsinadraght line. Its speed withtimeis
v (m ) shown on thev vs. t plot.

5 Give the magnitude of the particles accleration at 1
time and 3 seconds.  Find the distance covered between O

O 1 2 3 4 (s and 4 seconds. Hence (or otherwise) find the average

speed of the particle over the 4 second intervdl.

3. The displacement s (in metres) and the timet (in seconds) of an object traveling in agdraght
lineis given beow:

s [100 (150 |200 |250 |325 [450 ([625 (850 |11.25
t 0 100 |200 |300 [400 |500 [600 |700 8.00
Find the average speed for the fird three seconds. Edtimate the speed at 6.00 seconds?
Find the average acceleration a 1.00 and 6.00 seconds.

4. A train passes a point at 18.0 m st and returns later with a speed of 24.0 m st inthe
oppodte direction. If the tran dows to a gop 310 m from the point with a uniform
decderation and indantly returns with wiform accderaion, find the initid decderation and
the subsequent accderation. What is the time thet the train takes to pass the point and
return?

5. ¥ A paticle moves around a circle of 1.5 m radius
() with a congant gpeed of 50 m s?, what is the

\A period of this drcular motion? If the initid veoaity,
Lot v, isinthe y direction asshown a t = 0, what isthe
I x velocity one quarter of a period later? Find the

10 j () average accelerdtion for this quarter period.
-1.0}

6. A bowler in a game of cricket bowls the bdl in a horizontd direction 2.25 m above the
cricket pitch. If the bdl hits the ground 19.0 m dong the pitch from the point of release,
what isthe speed of the bal and how long does it take from release to hitting the ground?
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7. Fot thefdlowing veodty vs. time datafor harmonic motioninadraight line. Theveodity v
hasunitsm st andthetimet isin seconds.

v |[1176]1.618|1.902|2.000|1902|1.618|1.176(0.618 | O |-0.618|-1.618
t | 0.000 | 1.000 | 2.000 | 3.000 | 4.000 | 5.000 | 6.000 7.000 | 8.000 | 9.000 {10.000

Use your grgph to determine the harmonic velocity and the period of the mation.
— Dv _Va-v

As S R

plot successve intervas between v to represent the harmonic accderation, use this graph to

determine the amplitude of the accderation.

8. A Im E A 50.0 kg meass is fastened to a rope 0 that it
5 provides the forceW as shown. Find thetensonin AC
T\ 1?31;(/ and BC. If the knot & C is relessed s0 that the mass

' can dide fredy but is ill supported by the rope find the
new eguilibrium tenson in the rope.

W

9. & A 200 N weight force is supported by a 5.00 m wire
AC and a4.00 mrod BC, which actsasaprop and is
hed in place by friction.

B Draw a diagram to show the forces which hold the 200
N force in eguilibrium. Determine the magnitude
of the forces that act along the wire and the
rod.

200 H

10 A block of mass 2.00 kg is free to dide across the
aurface of a plane which is 30° from horizonta. No

F frictiona forces act between the block and the plane.
a0 What is the magnitude of the horizontal force F which
isrequired to hold the block Sationary?

If the force F changes direction (but not magnitude) so
that it acts down the plane on the block whét is the
acceleration of the block down the plane?

138



11

(i)

1ty

O

100 M

Three masses

m, = 10 kg

m, = 2.0kg
and m, =5.0 kg
ae free to dide without friction across the horizontd
table.
If they are connected together by light
unstitching cords and they are pulled by a
horizontal force of 100N, find the acceleration
of the three masses and the tension in the
connecting cords (i) and (ii).

12.

A massm = 0.10kg is pulled by afdling mass

M =100 kg . The lager mass M can fal without
obgruction and the smdler mass m dides without
frictiond resstance across a horizontd surface. Find
the accderation of m. If the mass of M becomes large
enough will m have an accderation greater than g = 9.8
m s27?

13.

30

20H

Two blocks each of mass m = 250 kg are joined
together by a light incompressible rod which pulls the
higher mass directly down the 30° dope. Both masses
dide without frictiondl resstance.

If the lower massis pulled by aforce of 20.0 N directly
down the plane find the acceleration of each block and
thetensonin therod.
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14.

In the block and tackle arrangement shown, two light
pulleys | and Il reman upright and can move without
friction or inetia A light nonstretching cord is passed
aound them. This cord is fasened to the caling,
passes around | to support A and then around 11 and is
fagened to B. The mass of A is9.00 kg and the mass
of B is4.00 kg. Because of the connecting cord, if B
moves up or down A will move hdf the disance down
or up.

If we take g = 10.00 m s? the tendon in the gring is
432N. Find the accdleration of A and B, what totdl
verticd force is required to support this accderaing
sysem?
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