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1. A student carries out an experiment with a long glass tube. The tube is full of oil. It is
vertical.
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o
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glass tube

rubber bung

(a) On the diagram, measure the depth in millimetres of the oil.

Depth of 0il = .............. mm

(b) The equipment labelled X holds the tube so that it is vertical.

(i) The student has a length of string with a heavy weight fastened to one end.
Describe how the student can use this to check that the glass tube is vertical.

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

(¢} The student measures the time taken for a steel ball to fall from line A to line B,
What can he use to measure this time accurately?




(d) The student measures the vertical distance from line A to line B.
What can he use to measure this distance?

(e) A steel ball falls through the oil and stops on the rubber bung.

Describe how the student can use a magnet to get the steel ball out of the glass tube.

(g) The student does a similar experiment. This time he uses warm oil. He finds that the
steel ball takes less time to fall from A to B.

(i) Complete the student’s conclusion.

In the warm oil the steel ball falls

(Total 12 marks)
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. The diagram shows a semi-circular, transparent, plastic block. X is the mid-point of the
straight side of the block.
|
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narrow beam of light
A student aims a narrow beam of light at X. She marks the position of the beam of light
as it passes through the plastic and into the air. The angle i is the angle of incidence and
the angle » is the angle of refraction.
(a) Use a protractor to measure angle / and angie r to the nearest degree.
Angle i= ............. degrees
Angle r= ............. degrees
@)
(b) What can the student use to give a narrow beam of light?
1)
QUESTION 2 CONTINUES ON THE NEXT PAGE
vy
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(c) The student makes a note of several pairs of angles 7 and r.

O
O 20°and 32° 35° and 65° 10° and 15°
8 30° and 53° 25°and 42° 15°and 23°
O

(i) Put these results into a suitable table with column headings and units.

3

(ii) Plot these points on the grid opposite. Label the axes. Decide whether a straight
line of best fit or a curved line of best fit is appropriate and draw it on your graph.
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(iii} Use your graph to predict the value of i which will result in # being 90°.
= e degrees
4y

(Total 13 marks)
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3. The drawings show two pieces of stone.

X is a cube Y is a pebble.
(a) (i) How can you use a ruler to find the volume of X?

(2)
(11) How can you use a measuring cylinder to find the volume of Y?
2)
(b) A student uses this instrument to find the mass of Y.
1)
(1) What is the mass of Y to the nearest gram?
Mass = ............ g
)

™
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(c) A student has five different objects, A to E. They are all made of solid glass.

He picks up each object. Then he predicts that four of the objects are made of the
same sort of glass but that one is made of a different sort of glass.

He measures the mass and volume of each object. He uses the equation

density = [mass
volume
to calculate their densities.
The table shows his results.
Object Mass (g) Volume (¢cm®) | Density (g/cm?)

A 22 9 24

B 38 14 2.7

C 52 19 2.7

D 65 24 2.7

E 98 41

(1) Calculate the density of object E. Give your answer to an appropriate number of
significant figures. Write your calculation in the box below.

Complete the table of results.

&)
(i1) Justify the number of significant figures for your calculation.

................................................................................................................................
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(ii1) Use the results to write a suitable conclusion to the experiment.

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

(iv) Was the student’s prediction about the sorts of glass correct?

Explain your answer.

(Total 14 marks)
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4. A student wants to measure the brightness of different parts of a room. She uses a light
dependent resistor (LDR). This resistor has a high resistance when it is in the dark. Its
resistance is low when it is in the light. The student fits the LDR in one end of a black
plastic tube.
The diagram shows how she includes the LDR in an electrical circuit.
LDR battery
e
@
black plastic tube switch
{a) (1) What is the reading shown on the voltmeter?
Reading = ............... v
0y
Reading = ............... mA
1)
(b) Suggest and explain one reason why the student uses a black tube.
(2)
o J

UV 0 0000 OO O
N 2 4 2 8 7 A0 1 2 1 8




{c) The student points the tube in different directions and takes sets of readings.
She measures the direction as the angle in degrees from her starting direction.

The graph shows

her results.
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(i} Complete the labels for the x-axis and the y-axis.

)
(i1) Some parts of the room are bright and others are dull.
Suggest the direction for the brightest part. = e degrees
Suggest the direction for the dullest part. = s degrees
¢))
(ii1) Predict what the resistance will be when the direction is 360°.
Resistance = ......... Q
(1)
{(iv) Explain how you made this prediction.
(2)

(Total 11 marks)
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