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EQUATIONS

You may find the following equations useful.

energy transferred = current X voltage x time E=IxVxt

pressure X volume = constant p, XV, =p,xV,

1

=7 - f==
frequency time period T
work done 4
power = — p=—
time taken t
energy transferred W
power = - p=—
time taken t
_ 2m x orbital radius 2xXmxr
orbital speed = - - V=
time period T
ressure
P = constant h_bB
temperature L 1

change in momentum
force =

time taken

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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e

2 (a) (i) State the relationship between power, current and voltage.

(i) Alamp with a power of 6.5 W is connected to a 230V supply.

Calculate the current in the lamp.

current =

(1)

(3)
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7

3 Astudentinvestigates different properties of waves.

(@) He uses this ripple tank to investigate diffraction.

barrier

water tray

The ripple tank produces plane waves.
These waves hit a barrier with a gap in it.
The student keeps the wavelength constant but varies the size of the gap in the barrier.

Complete the diagrams to show what happens to the plane waves as they go through the
different sized gaps in the barrier.

(3)
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(b) The student removes the barrier and investigates what happens when the plane wave
travels into a shallow part of the ripple tank.

(i) State the relationship between the speed, frequency and wavelength of a wave.
(1)

(ii) Waves in the deep part of the ripple tank have a speed of 6.0cm/s and
a wavelength of 4.0cm.

Waves in the shallow part of the ripple tank have a speed of 4.0cm/s.
The frequency of the waves stays the same.

Show that the wavelength in the shallow part of the ripple tank is
approximately 3cm.

(3)

(Total for Question 3 = 7 marks)
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7

4 This question is about collisions.
The diagram shows ball A moving in the direction shown by the arrow.

Ball A collides with ball B, a stationary ball of the same mass and size as ball A.

10m/s
> ball B

(a) State the principle of conservation of momentum.

(b) Ball A collides with ball B.

e before the collision, ball A moves with a velocity of 10 m/s

e after the collision, ball B moves in the same direction as ball A with a velocity of 8m/s

e ball A continues to move in the same direction, but at a lower velocity

Calculate the velocity of ball A after the collision.
[mass of each ball = 0.16 kg]

velocityof ball A= ..

(3)
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(b) The teacher then sets up this apparatus.

water level in tube narrow tube

bung trapped air

beaker coloured water
He uses a bung fitted with a narrow tube, and a beaker containing some coloured water.
He pushes the bung into the beaker trapping some air. Water rises up the narrow tube.

(i) Explain what would happen to the pressure of the trapped air if the bung is pushed
further into the beaker.

(2)

(i) Explain what would happen to the water level in the narrow tube if the bung
is pushed further into the beaker.
(2)
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6 A student uses this apparatus to investigate how the strength of the magnetic field in SIS SRR
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a current-carrying coil varies as the current changes.
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This is the student’s method.

CIEHKIRAR
Sy
AR
Y
%%

%%

X
&
$e¥ , |
uind
<

X
S
s b
L¥otets

e attach a small magnet to one end of a wooden rod
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e place the rod on a pivot that is 8cm from the magnet
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e attach a weight holder to the other end of the rod
e place a current-carrying coil underneath the magnet
(@) A weight of 0.1N is needed to balance the rod when the current in the coil is zero.

Calculate the weight of the magnet.
[ignore weight of rod and weight holder]
(3)

weight of magnet= ... N
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(b) The student increases the current and observes that the rod rotates anticlockwise
and the magnet moves towards the coil.
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Explain this observation.
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(c) The student adds weights to balance the rod for different currents.

The table shows her results.

inA

Current

Total weight added

0.0

0.1

0.1

0.5

0.5

2.1

0.7

25

0.9

3.7

1.1

4.5

(i) Plot a graph of the student’s results, with the independent variable on the x-axis.

(ii

) Draw a straight line of best fit.

(4)

(1)
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7 A student uses a solution of solvent and oil to estimate the length of an oil molecule.

(@) (i) Name an instrument that the student could use to accurately measure 10cm?
of the solution.

(ii) The student uses a dropper to produce drops of the solution.
There are 2000 drops in 10cm? of the solution.

Calculate the volume of 1 drop.
(1)

volume of 1drop = ... cm?3
(b) The student adds a drop of the solution to a tray of water.

She measures the diameter of the oil film that forms.

dropper

diameter
of oil film

The student measures the diameter of the oil film several times.

The table shows her results.

Diameter in mm 305 301 297 298 303
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