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(a) (i) State the difference between a vector and a scalar quantity.

..................................................................................................................

(b) (i) A parachutist falls vertically at a constant velocity of 4.8m/s. Wind blows and
moves the parachutist horizontally at a velocity of 3.0m/s as he continues to fall.

Using a suitable scale, draw a vector diagram to determine the resultant velocity
of the parachutist. State the scale used.

sgaleused = o innnnnEinEE TR RS

rOStEt VBIOGHY = .. .cvvsimmmsmaivsnsisssimpnsnsatesins

(ii) State the angle between the vertical velocity and the resultant velocity of the
parachutist.

BNGIO.= i snmmsninanaisssiarassssrarissass L
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Fig. 2.1 shows a metal rod RS being heated at end R.

R s metal rod

heat
Fig. 2.1

(a) Name the process by which thermal energy moves from R to S.

(b) Describe the process by which thermal energy moves from R to S.

(c) Fig. 2.2 shows metal rods P and Q of the same dimensions with similar pins attached
at each end using candle wax.

P Q

WE““--,.,I r__.,-wax

pin ——pin

heat

Fig. 2.2

0

. [2]

When the metal rods are heated, the heated end of rod Q becomes red hot but the heated

end of rod P does not change colour for some time. The same amount of heat per second

is given to the end of each rod.

State which rod the pin falls off first. Explain your answer,

TR i A B S e B W B S B TR S
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3 Fig. 3.1 shows ball A and ball B at height / above the ground. Use

Ball A is moving vertically upwards at a velocity of 15m/s.
Ball B has just been released from rest to fall to the ground.
lgnore air resistance.
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Fig. 3.1

(a) State the speed of ball A at its maximum height.

e R S coppe ol ¢ ||

(b) Explain why ball A eventually returns to the ground.

.........................................................................................................................

(c) Calculate the time taken for ball A to reach its maximum height from height h.

HIW =i smmisssss s psasimmisinis 12
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(d) Ball A reaches its maximum height before ball B reaches the ground.
Calculate

(i) the maximum height of ball A above the position shown in Fig. 3.1,

(ii) the velocity of ball B when ball A reaches its maximum height,

RIOSHY = R s e [1]

(iii) the distance between ball A and ball B when ball A reaches its maximum height.

distance = .......ocovvieiiiieee i rsnneenans (1]
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4 (a) Define the term specific heat capacity. Use

-------------------------------------------------------------------------------------------------------------------------

(b) An iron ball of mass 0.030kg is transferred from boiling water at 100 °C to 0.120kg of
cold water at 24 °C. The final temperature of the water is 26 °C.

The specific heat capacity of water is 4200J/(kg°C).

Assume that the thermal energy lost by the iron ball is equal to the thermal energy
gained by the water and that no evaporation occurs.

Calculate

(i) the temperature decrease of the iron ball,

temperature decrease = ..o, [1]

(ii) the thermal energy gained by the cold water,

thermal energy = ........oociiiiii s [2]

(iii} the specific heat capacity of the ball.

specific heat capacity = ........ccciiiiiiiciiiiiiiiinn (2]

(iv) Explain why the actual amount of thermal energy lost by the iron ball is more than
the actual amount of thermal energy gained by water.

------------------------------------------------------------------------------------------------------------------
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5§ Fig. 5.1 shows a thin converging lens.
The principal focus F, is marked on both sides of the lens.

My

lens

Fig. 5.1
{a) On Fig. 5.1,
(i) use an arrow to draw an object at a position where the lens will form a virtual
image of the object.
Label the object O. (1]

(ii) draw two complete rays to show how the virtual image is formed, draw the image
and label it I. [2]

(b) The image is virtual.
State two other characteristics of the image formed.
1

2

[2]

For
Examiners
Liga

@ BEC 2017 O5710AOINT [Turn over



6 Fig. 6.1 shows water wavefronts in a pool of water.
The wavefronts are moving from a region of shallow water to a region of deep water.

W

shallow
water

deep
water

Fig. 6.1

(a) State what happens to the frequency, the speed and the wavelength of the wave when
the wavefronts enter the deep water region.

(b) The waves have a speed of 0.21m/s
The wavefronts are 0.060 m apart.

Calculate the frequency of the waves.

in the deep water region.

i L g e e e L e A S
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(c) Fig. 6.2 shows wavefronts moving towards deep water at an angle to the boundary.

boundary
wave direction
shallow deep
water water
Fig. 6.2
On Fig, 6.2, draw the wavefronts after crossing the boundary into deep water. [3]
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Fig. 7.1 shows a fuel tanker delivering petrol at a filling station.
As the petrol is pumped out of the tanker, negative electrostatic charges build up on the
petrol and positive electrostatic charges build-up on the body of the tanker as shown.

— —

— petrol

Fig. 7.1

(a) State the name of the particle that is transferred during electrostatic charging.

(b) Suggest a reason why a build-up of electrostatic charges can be dangerous when petrol
is pumped out of the tanker.

.........................................................................................................................

.................................................................................................................... [2]
(c) State and explain what can be done to control the build-up of charge on the tanker.
ORMMITIEN 1< o it O s e e b S e e e S B LR SR
L3t = T Lo O
[2]
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1

8 Fig. 8.1 shows a step-down transformer with 1000 turns in the primary coil and 50 turns in
the secondary coil. The diagram is not drawn to scale.

primary coil secondary coil

Fig. 8.1

(a) The primary coil is connected to an alternating current of 0,15A.

Calculate the current in the secondary coil.

(c) Step-down fransformers are made using thick copper wires for the secondary coil.

Suggest reasons for this.

.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
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9 Fig. 9.1 shows an electric circuit. Uss

R 3.00
20
Fig. 9.1
The power supply uses 45J of electrical energy to drive 3.0 C of charge around the circuit.
The voltmeter reading is 9.0V,
Calculate

(a) (i) the electromotive force E of the power supply,

. [2]
{ii) the current through the ammeter.
CUITBIE = oottt iin it t s raen s anse s e bensrss [2]
(b) Determine the resistance of R.
resistance of R = ...ovvvviviiiniciioiniiinnciinnnens [2]
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10 Fig. 10.1 shows a current-carrying conductor placed between the poles J and K of a magnel. rr=s

conductor

Fig. 10. 1

{a) When switch S is closed, the conductor deflects upwards.
State the polarity of the pole J and the pole K?

Pl e R R
PAIBK ....ooimmrrmre s
(1
(b) Fig. 10.2 shows a moving coil loudspeaker.
to power
supply
Fig. 10.2
Describe how the loudspeaker converts electrical energy to sound.
.................................................................................................................... [4]
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(¢) Explain how reducing the current, reduces the loudness of the sound produced.
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18
11 {a) The equation shows a nuclear reaction.
n+ WU — EX — SXe + RSr + 3)n + energy

(i) Statethevaluesof P, Qand R.

{ii) The reaction takes place in a nuclear reactor.

How does the equation show that a chain reaction can take place?

..................................................................................................................

(b) A radioactive source of strontium-80 has a half-life of 28 years.
The source had 2.4 x 10" atoms in 2015.

Calculate the number of atoms the source will have in 2155.

number of al0mS = ..o e [2]

For
Examinars
Use

Permigsion o reproduce Bams where third parly owned material prodected by eopyrighl bs incleded has been gought and claared where possible.  Evary
reasanable affion has been mada by the publisher (BEG) to frace copyright holdars, but if any ilems roguaning clearanca have unwithingly been included, tha

pblisher will bo pleased to make amends ot the saflinst pessible oppariunily,

©BEC 2017 OST1O3OMIMT



