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IIl Figure 3 shows a golf ball at rest on a horizontal surface 1.3 m from a hole.

Figure 3
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A golfer hits the ball so that it moves horizontally with an initial velocity of 1.8 ms™.
The ball experiences a constant deceleration of 1.2 ms™ as it travels to the hole.

Calculate the velocity of the ball when it reaches the edge of the hole.

B [2 marks]
3‘[§ vi=ut+las
v=L
Vv = VERVARIE XIS B (S
OJ:_‘”“"L v = 05

velocity = 0 .26 ms™




[0]3].[2] Later, the golf ball lands in a sandpit. The golfer hits the ball, giving it an initial

velocity « at 35° to the horizontal, as shown in Figure 4. The horizontal component
of uis 8 8 ms™

Figure 4
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Show that the vertical component of « is approximately 6 ms™.

V=93 -lo7g  Vsins=6.16 % bms! [1 mark]
€05%5

El The ball is travelling horizontally as it reaches X, as shown in Figure 3.
Figure 5
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Assume that weight is the only force acting on the ball when it is in the air.

Calculate the time for the ball to travel to X.

- [2 marks]
E v=u+at
v = uSN3S -
v=0 Q= usn3s — N
a=-93 9.g\c = C.\C 1326336
© L = 0-623L1CYS38E = O'G6Q23,9>

time = 065 5




E Calculate the vertical distance of X above the initial position of the ball.

5 = VL:U1+ZQ5 [2 marks]
SRVt 2
:)/:owgs 0 :Qg,tc(%'LC%B(;‘) — 19-C253
=-9.9%
‘t__q ’ la.c2s = QI -A681032
< =

1.93S(23U4URE

e

>~ \.as3

vertical distance =

1.9

The golfer retums the ball to its original position in the sandpit. He wants the ball to
land at X but this time with a smaller horizontal velocity than in Figure 5.

Figure &
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E Sketch on Figure 6 a possible trajectory for the ball.

[1 mark]
E Explain your reason for selecting this trajectory.
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El Figure 1 shows the spacecraft of total mass 610 kg entering the atmosphere at a
speed of 5.5 km s~

Calculate the kinetic energy of the spacecraft as it enters the atmosphere.
Give your answer to an appropriate number of significant figures.

3 k
. 5.5 %10 ms-! [3 marks]
m= QJ,O \<j
E)c; \/7_ mV—L
= 5 (610)(5:5%107)°
= 9.13%10° T
= quIO"I
9
kinetic energy = 9.0 X 10 I

IEI A parachute opens during the spacecraft’s descent through the atmosphere.

Figure 2 shows the parachute—spacecraft system, with the open parachute displacing
the atmospheric gas. This causes the system to decelerate.

Figure 2
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Explain, with reference to Newton's laws of motion, why displacing the atmospheric

gas causes a force on the system and why this force causes the system to
decelerate.

The parmchu‘h exerts a O(OWHWa«rds force on the :.ir-) the air exerts an eguq\ [4 markS]
and °PP°SHQ force UFWY" on the parachute (Newton's 3 Law). This decreases +he fesutamt
force on the spacecraft thus causing i+ to decelerate (Newhons "% 14\, Foma).
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07.4

As the parachute—spacecraft system decelerates, it falls through a vertical distance
of 49 m and loses 2.2 = 107 I of kinetic energy.

During this time, 3.3 = 10° J of energy is transferred from the system to the
atmosphere.

The total mass of the system is 610 kg.

Calculate the acceleration due to gravity as it falls through this distance.

ooy Freonsemad

O SIUCCOUNAVNS

[3 marks]

3~%x\09 - 2,'2_%\03&—@\\3\%\06
A\ xS = ™Mmgh
-\ xS = 6 (O x VA x 9
D = B3.CRO\LCOSR9
= 8.9 Cest)

acceleration due to gravity = 3 _q’ ms >

Dust from the surface of Mars can enter the atmosphere. This increases the density
of the atmosphere significantly.

Deduce how an increase in dust content will affect the deceleration of the system.
Answer at bo tom of Paye . [3 marks]

A cell has an emf of 1.5V and an intemal resistance of 0.65 Q.
The cell is connected to a resistor R.

State what is meant by anemfof 1.5 V. _
emf = Eledtromotive  Force , 4 15 the amount 0oF [2 marks]
chemica) eneryj transFerred, 1o eledrical enerjj Per uni ¥ charye,,

The current in the circuit is 0.31 A

Show that the total power output of the cell is approximately 0.47 W.
[1 mark]
P =TV = O %) %[5 = 0465 ~0497\w
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El Calculate the energy dissipated per second in resistor R.

- [2 marks]
= +r
i ‘)’(R ) P=T"R= 0.3 x 4.1887
Tz o04W
2-01%5:({:4,)?5’711
0.%)
energy dissipated per second = 040 Ist

El The cell stores 14 kJ of energy when it is fully charged. The cell's emf and intemal
resistance are constant as the cell is discharged.

Calculate the maximum time during which the fully-charged cell can deliver energy to

resistor R.
[2 marks]

maximum time = L0000 s
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El A student uses two cells, each of emf 1.5 V and internal resistance 0.65 ), to operate

alamp. The circuit is shown in Figure 7.

Figure 7

Thelampisratedat 1.3V, 0.80 W.

Deduce whether this circuit provides the lamp with 0.80 W of power at a potential
difference (pd) of 1.3 V.
Assume that the resistance of the lamp is constant.

CueeenN? CAMP Cuerant o oSy V= 0-6S x 0-8)  [4 marks]
= D-8 061538 .- } L2 alCh Cal. [O'G(S-—> = 0-201S
13 = 0-81 ¢ 2 Tecmngl foh = V.S - §.20\S = \-2S€¢S

~ \ .3V

El The lamp operates at normal brightness acrossapdrange of 1.3 Vio 1.3V, ALS I ctaks

Prouwiaa O QWi
State and explain how more of these cells can be added to the circuit to make the o¢ pae”
lamp light at normal brnghtness for a longer time.
No further calculations are required.

TO Keep H’IE/ oJremL/'o\[ d(FFefemQ ‘H’)e, sume
whilst increasmj e batterq life_ more cells need
1o be added. 1n PWquI with  the circuit.

[3 marks]



A car's engine produces a useful output power of 6.5 x 10* W

The car of mass 950 kg is moving up a hill at a steady speed.

The slope of the hill is 12° to the horizontal. Resistive forces on the car are negligible.
o 9509 sinl2

T\

A
QSOy;mz N
950 F 95009 o512

=4 -/

What is the steady speed of the car? P: F\/

[1 mark]
P ooy
A 70ms’ F
6,5%[0" _ -
-1 =33 .5 =
B 12ms Trogani 7T
C 34ms™ @/
D 68ms”

Elil A power of 100 kW at a potential difference of 10 kV is transmitted to a load resistor
through cables of total resistance 3.0 (2.

What is the power loss in the cables?
[1 mark]

p=1v
A S0W [ .
B 0.5kW v lox 10>
C 100 kW L=10
D 20 MW P=T1'R = 100x5<05KW



[3]2]

Resistors X and Y are connected in series with a 6.0 V battery of negligible internal
resistance.

R
X has resistance R and Y has resistam:eE ;

A voltmeter of resistance R is connected across Y.

6.0V |

[1 mark]
A 00V
R 4Ry
B 15V - g
=,
C 30V T
D45V =
In the circuit shown, a potential difference of 3.0 V is applied across XY
60 20
I ] 1
I I
Xo— — oY
50 30

I ] ]

| I | | I
What is the current in the 5 € resistor?

[1 mark]
F V=30V=1R
038 A =
A Jlﬁ 3. =I=0.7s
B 0.60 A L —
]
C075A %
D27A Voo '
%%



An object is in equilibrium when acted on by three coplanar forces.
Which free-body diagram is correct?

Each diagram is drawn to scale.

[1 mark]
A B
C D
: =
:
c
D
Which quantity is represented by the area under a force—time graph?
[1 mark]
A average power El
B elastic strain energy storad E F - Mmv -mu

C momentum change @/ L

D work done EI FkZMV'W)U
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A girl is bouncing on a trampoline.

Assuming that air resistance is negligible, her acceleration
[1 mark]

A is zero when she is at maximum height.
B is constant when she is in the air.

C  changes direction as she rises and then falls.

@@%@

D is maximum just before she lands on the trampoline.

A bird sits on a uniform rod suspended from vertical wires P and Q.

Tk : ’ T
Pa i 4+ Q
]
2CIm not to scale
15.0 cm
|\— 1 Vv 2
7.%5um W

The rod has a weight IFand is 15.0 cm long.
The weight of the bird is 217" and acts at a distance x from P.

What is the value of x when the tension in P is half the tension in Q7%

[1 mark]
A 750cm
B 100cm
C 113em Ezy}/
D 150cm

M@ _ M@ S T+T =W+2w

S T = 2W
75w+ewx = 15T /;T)_ 63w
7.5W+2wxe = Y0W T= 2w

7.5+ e = 30
2% =205

x =119 N3em



