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1 Inthis experiment, you will determine the density of water.
Carry out the following instructions, referring to Fig. 1.1.

You are provided with a plastic drinks cup.

rim
cup

square A

base ///

Fig. 1.1

(@) (i) Place the cup, with the base at the bottom, in square A on this page. Draw carefully
around the base of the cup. Remove the cup from the paper. Take measurements from
your drawing to determine an accurate value for the diameter Dy of the base of the cup.

Square A
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(i) Place the cup, with the rim at the bottom, in square B on this page. Draw carefully around
the rim of the cup.

Remove the cup from the paper. Take measurements from your drawing to determine
the diameter D; of the rim of the cup.

Square B
Di= i cm [1]
(iii) Calculate the average diameter D of the cup using the equation D = Dg + DT.
D= e cm [1]
(b) (i) Measure the vertical height h of the cup.
= cm [1]

(i) 1. Calculate the volume V of the cup using the equation V = 0.785 D?h.

Vo e cm3

2. Calculate V/2.
V2 = e, cm3
(1]
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(c) You are provided with water in beaker W.
Pour a volume V/2 of water into the measuring cylinder. Pour this water into the cup.

(i) Use the balance provided to measure the mass m of the cup containing the water.

0 g [1]
" . . . . 2m
(ii) Determine the density p of water using the equation p = v
Give your answer to a suitable number of significant figures for this experiment. Include
the unit.

(d) A student carries out all the instructions for this experiment with care, but his value for the
density of water p is not equal to the expected value.

Suggest, with a reason, a part of the procedure, (a), (b) or (c) that could give an unreliable
result.

[Total: 11]
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2 In this experiment, you will investigate the cooling of water.

Carry out the following instructions referring to Fig. 2.1.

thermometer

bench

Fig. 2.1

(a) Use the thermometer to measure room temperature 6.

(b) Pour 200cm? of hot water into the beaker. Place the thermometer in the beaker of hot water.

© UCLES 2018

Record in Table 2.1 the temperature 6 of the hot water at time t = 0s. Immediately start
the stopclock.

After 30s, measure the temperature 6 shown on the thermometer. Record the time
t = 30s and the temperature reading in the table.

Continue recording the time and temperature readings every 30s until you have six sets
of readings.

(2]

Table 2.1

t/'s 6/°C
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(c) Plot a graph of 6/°C (y-axis) against t/s (x-axis). You do not need to start the y-axis at the
origin (0,0) but the value of room temperature 65 must be marked on the y-axis.

[4]

(d) Draw a horizontal line across the graph grid to show the value of room temperature 6 during
the experiment. [1]

(e) A student plans to repeat the experiment using the same thermometer and the same volume
of water. Suggest two changes to the apparatus or the procedure that would increase the
rate of cooling of the water.

[Total: 11]
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3 Inthis experiment, you will determine the focal length fof a lens.

Carry out the following instructions referring to Fig. 3.1.
illuminated
object - u - v >
: screen
lens
Fig. 3.1
(@) * Place the screen about 100cm from the illuminated object.

(i)

(ii)

(b) ()

(ii)

(c) Calc

Place the lens between the object and the screen so that the centre of the lens is at a
distance u, = 20.0cm from the object.

Adjust the position of the screen until a clearly focused image is formed on the screen.

Measure the distance v, between the centre of the lens and the screen.

2 [1]
Calculate the focal length f, of the lens using the equation f, = i
(uy +vy)

f = e, 1]

Repeat the procedure in (a), placing the lens between the object and the screen so that
the centre of the lens is at a distance u, = 30.0cm from the object.

Vi = et [1]
Calculate the focal length f, of the lens using the equation f, = _ ¥y
(U, +v,)

fy = [2]

ulate the average value of the focal length f of the lens, using the two results from parts

(a) and (b). Give your answer to a suitable number of significant figures for this experiment.

© UCLES 2018
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(d) The student states that taking more measurements improves the reliability of the value
obtained for f.

Suggest additional values for u that you would use.

[Total: 11]
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4 A student is investigating whether the distance that a toy truck will travel along a horizontal floor,
before stopping, depends on its mass.

The following apparatus is available to the student:
aramp
blocks to support the ramp as shown in Fig. 4.1
toy truck
a selection of masses
other standard apparatus from the physics laboratory.

Plan an experiment to investigate whether the distance that the toy truck will travel along a
horizontal floor, before stopping, depends on its mass.

You are not required to carry out this investigation.

In your plan, you should:
* explain briefly how you would carry out the investigation
* state any apparatus that you would use that is not included in the list above
* state the key variables that you would control

* draw a table, or tables, with column headings to show how you would display your
readings (you are not required to enter any readings in the table).

You may add to the diagram in Fig. 4.1 to help your description.

ramp

floor

block
ocks—_ |

Fig. 4.1
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[Total: 7]
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