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QUESTION ONE: PROJECTILES

Roy kicks a ball. The diagram below shows the trajectory of the ball. You may assume air resistance
to be negligible.
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(a)  On the diagram draw labelled arrows of appropriate length to show the following:

. the force on the ball at position C and at position G
. the horizontal component of the velocity of the ball at position B and at position H
. the vertical component of the velocity of the ball at position D and at position F.

(b)  The ball is kicked with an initial velocity of 16 m s, at an angle of 42° to
the ground.
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Calculate the initial horizontal and vertical components of the velocity of the ball at
position A.
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(c)  State the horizonial and vertical components of the velocity of the ball at position I5.
Explain your answers. '
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(d)

\/’F: viok C"{‘

3 =

" 1
Calculate the horizontal distance the ball travels before returning to the level from which it
was kicked.
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QUESTION TWO: ICE SKATING > —> Aﬁggsoﬁ
Janet and Roy are ice skating. - - !
o
(a} At one point, Roy is standing still, and Janet glides up to him
from behind and grabs mim by the shoulders. Janet’s velocity as
she glides up to Roy is 5.0 m s7, and together they glide off at
a velocity of 2.2 m 87! in the same direction as Janet was gliding
(assume that both Janet’s and Roy’s skates are pointing in the

direction of travel). Roy has a mass of 65 ke.
http:/fsport-kid netfice-skating-fall-
couple.html

(i)  State the law of physics that applies to this situation,
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(i1)  Calculate Janet’s mass.
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After removing her skates, Janet jumps down to the ground from a high bench.

(b)

Write a comprehensive explanation of what Janet needs to do while landing, so that she does
not hurt herself.

Use a formula to explain your answer.
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When Janet jumps down, is her momentum conserved?

Explain. |
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QUESTION THREE: JANET'S CAR AND SPRINGS

Janet arrives home. She parks the car on a slope that is at 12° to the horizontal, as shown in the
diagram below.

{a) Draw labelled arrows to show the individual forces acting on the car,
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{b}) Explain in terms of forces acting on the car, how the car remains stationary on the slope.

You may draw a vector diagram to help your explanation.
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(c¢) The mass of the car is 1500 ke. AssEsSOR'S
USE ONLY
Carry out calculations to show how forces keep the car stationary while it is parked on the
slope.
You may diaw a vector diagram to help your calculation.
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(d) The sofa in Janet and Roy’s house has springs. When Roy sits on the sofa, the springs
compress by 0.075 m.
Calculate the elastic potential energy stored in the springs. (Roy has a mass of 65 kg.)
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QUESTION FOUR: CIRCULAR MOTION AND TORQUES
(a) Janet swings a ball tied on a string in a horizontal circle above her head.

Explain why the ball is accelerating even though it is swinging at constant speed.
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(b} The length of the string is 0.75 m. Tt takes 0.84 seconds for the ball to go around her head
once,
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(c)  Name the force that causes the ball to accelerate as it goes in a circle,

Explain why the force causes the ball to accelerate.
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(d) Janet’s study table has two panels, one at each end. Janct has a pile of books on her table,

Use the v@@&g@below to calculate the support force provided by panel A of the study
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table.
Mass of table . =37kg
Eerretirot-table =T5m
Mass of books =74 kg

The weight of the books acts at a distance of 0.45 m from end B of the table.
Assume Janet’s study table is uniform.
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SPARE DIAGRAMS

H you need to redraw your labelled arrows on the diagram from Question One (a), draw them oy'the
diagram below. Make sure it is clear which diagram you want marked.

[ you need to redraw your labelled arrows on the diagram from Question Three (a), draw them on
the diagram below. Make sure it is clear which diagram you want marked.
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Extra paper if required.
Write the question number(s) if applicable.
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Merit exemplar for 91171 2015 Total score | 18

Q

Grade
score

Annotation

M5

The candidate provides sufficient evidence for M5 in this response as, apart
from not realising that the time to the top of the flight needs to be doubled to
find the range, the numerical solutions are competently done. The double-
headed arrows on the vertical forces on the ball are ambiguous. The sizes of
the vertical and horizontal components of projectile motion are correct but
unexplained

A4

This response does not reach the Merit level. Only the first step in the
calculation is completed. The explanation of the assumptions fails to link the
fact that the collision took place on an icy surface to the absence of an
external force. The candidate demonstrates some understanding of the
concept of impulse but fails to provide a logical discussion.

A4

Overall, this response does not reach the Merit level. While the energy
calculation is proficient, the candidate demonstrates little understanding of
balanced forces. Weight force is not shown to be vertical and the associated
vector diagram bears no resemblance to the free body force diagram. The
discussion of equilibrium and the related calculation show no understanding of
the physics relating to the context

M5

This response provides adequate evidence for Merit. The explanation and
discussion relating to centripetal force are well applied in the context of the
question. The calculation based on the concept of torques is marred by a
careless error at the end






