Section Two: Problem-solving 50% (81 Marks)

This section has six (6) questions. You must answer all questions. Write your answers in the
space provided.

Spare pages are included at the end of this booklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.

o Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.
o Continuing an answer: If you need to use the space to continue an answer, indicate in

the original answer space where the answer is continued, i.e. give the page number. Fill in the
number of the question(s) that you are continuing to answer at the top of the page.

Suggested working time for this section is 90 minutes.

Question 14: (16 marks)
Chipping

Chipping is a technique used by golfers to hit golf ball
accurately over short distances. The club used when
chipping is called a wedge. It is designed so that when the
ball is correctly hit the ball does not roll when it arrives at its
destination, the green. To do this the club face is lofted.
This means that the club face is inclined to the vertical as
shown in the diagram.

Different wedges have different uses and different loft angles. The most common wedges
have loft angles of around 46 to 60°. The first of the wedges shown below shows the most
common of wedges known as pitching wedges with loft angles between 46 and 48° that are
designed to hit a golf ball 90 to 100 metres.
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Question 14: (contd)

The second wedge is called a gap wedge pitching a golf ball 60 to 90 metres. The third wedge
is a sand wedge designed to loft a golf ball out of a sand trap or bunker. The fourth wedge is
called a lob wedge which is designed to hit the golf ball extremely high into the air over short
distances, dropping the ball softly on the green with little or no roll.

The initial velocity of the ball is denoted as u,. It is assumed that when hit the ball leaves the
surface of the club at right angles to its face.
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a) Write expressions giving the horizontal and vertical components of the golf ball's initial
velocity Uo. (2 marks)

e

uw = Uo {DS:QDQ

b) If you were given the value of ug explain how you would calculate each of the following
given appropriate equations.

(i) the horizontal distance travelled by the golf ball in time {. (2 marks)
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(i) the height of the ball at any time t. (2 marks)
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Question 14: (contd)

d) Using your knowledge of physics explain why the pitching wedge has the greatest range.

1 a (2 marks)
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c) Which wedge would you use to approach a hole 100 m away? What is its loft angle?

\ ; : (2 marks)
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d) With the help of appropriate equations with what speed would you hit the ball with the
wedge chosen in part ¢) above and what time would the ball be in the air? (4 marks)
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e) What two assumptions did you use in your calculation in part d) above? (2 marks)
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Question 15: (11 marks)

A child standing on a small hill throws a snowball horizontally at a tree that is 15m away.
When the snowball is released it is 4.0m above the ground on which the tree stands.
The snowball hits the tree 0.60 seconds after it has been released. '

/
a) What is the horizontal velocity at which the snowball was thrown? (3 marks)
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b) Approximately how far above the level ground does the snowball hit the tree?
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Question 15: (contd)

c) At what velocity does the snowball hit the tree? (5 marks)
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Question 16: (9 marks)

Spiderman has a mass of 80.0 kg. He swings in a vertical, circular arc on a web that is 4.00 m
long.

a) Draw a free body diagram of the force acting on Spiderman at the bottom of the swing.

(2 marks)
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b) If his speed is 3.20 ms™ at the bottom of the swing, what is the tension in the web?
) (4 marks)
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c) If the maximum tension the web can withstand is 1800 N, what is the minimum speed
Spiderman would have to have at the bottom in order to break the web? (3 marks)
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Question 17: (11 marks)

a) Two spheres, each having a mass of 40.0 kg are positioned so that their centres are 8.00 m
apart. What is the gravitational force of attraction between the two spheres? (4 marks)
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b) If the mass of one of the spheres in part a) was doubled, how far apart would the spheres
have to be placed to maintain the same force of gravity? (3 marks)
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c) On a popular science TV show, the host described the orbiting space shuttle astronauts as
being “weightless” because they were in a “zero gravity” environment.

(i) Using field concepts, explain why the phrase “zero gravity” should not be used.
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(i) Explain why the astronauts feel weightless. (2 marks)
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Question 18: (5 marks)

The accompanying diagram shows a mass suspended in equilibrium by two ropes. Calculate

the mass m.
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Question 19: (13 marks)

Over the past year or so astronomers have discovered many planets orbiting distant stars.
The following data gives the planetary orbital period T as a function of distance r from the

central star.

T (seconds) 2.43 x 10° 4.47 x 10° 6.91 x 10°

r (10°m) 10.0 15.0 20.0

) e 5-90 x ©° 1LAS 0™ 4775 10°
L(q’} (\lérrvfﬂ 07 = weo \$ ” = 3515 w7 7 §006

This data is related to the Kepler’s Law equation:
@

T = orbital period (seconds) T
r = orbital radius (m)

G = gravitational constant ( N m*kg?)
M = mass of central star (kg)
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(a) Modify the above data to enable you to plot a straight-line graph relating period to orbital
radius. Write your modified data in the blank spaces in the table above, including the units /

that you are using. (4 marks)

(b) Plot the modified data on the graph on the opposite page. (4 marks)

(c) Describe how this graph can be used to determine the mass of the central star. (3 marks)
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(d) Using the graph, determine the value of the mass of the central star. (2 marks)
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Question 19: (contd)
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