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1 An experiment is performed to determine the resistance R of a resistance wire.

Fig. 1.1 shows the apparatus used for the experiment.

oo switch

W
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’ \ 5 conductor
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+% -0
Fig. 1.1

(a) Using the apparatus provided, draw the circuit diagram that couid be used to determine
the resistance of the wire. You may use standard circuit symbols.

Use the symbol of a fixed resistor for the resistance wire.

[2]
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(b) Another experiment is performed to investigate the relationship between resistance R and the
length I of a conductor.
Some of the results of the experiment are recorded in Table 1.1.

Table 1.1
l/em Viv ITA RIQ
10.0 1.3 0.96 1.4
5 20.0 2.2 0.76 2.9
30.0 2.5 0.60
40.0 3.0 0.56 54
50.0 3.4 0.48
60.0 37 0.44 8.4
() Fig. 1.2(a) and Fig. 1.2(b) show the voltmeter and ammeter that were used in the
experiment.
Fig. 1.2(a) Fig. 1.2(b)
- Use an arrow to mark the position of the voltmeter and the ammeter needle when the
= length is 60.0 cm. [2]
(i} Complete Table 1.1 by calculating the resistance R of the conductor.
vV
Use the equation R = T Give your answers to two significant figures. [1]
(¢} The circuit is switched off after taking the readings for each set of resuits.
Explain the reason for switching off the circuit.
l;ﬁ;,; e ]
ALH_Cy'
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(d) On the grid provided plot a graph of R/ (y-axis) against [/cm (x-axis). (4] Use

(e) State the relationship between resistance and length.
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2 Astudentis asked to determine the weight of a small stone.

The student is provided with:

s awooden pivot,

» a0.5N weight,

e  a stone of unknown weight and

° a uniform metre rule.

(@) Suggest how the metre rule can be tested to check that it is uniform.
................................................................................................................... [1]

(b) Draw a labeiled diagram to show the arrangement of a sef-up used to determine the
weight of the stone using the apparatus available.

[2]

(¢} State one variable that is measured when carrying out the experiment.
.................................................................................................................. {1]

(d) Describe how the weight of the stone is determined.
.................................................................................................................. [3]

(e} Suggest how the resuits of the experiment can be made more reliable.
.................................................................................................................. [1]

(f) State one source of inaccuracy when performing this experiment.
.................................................................................................................. (1
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3 A student performs an experiment to determine the volume of dilute nitric acid required to

© BEC 2020

neutralise 25.0cm? of 0.1mol/dm? sodium hydroxide solution.
The pH of the solution is measured during titration.

(@) Fig. 3.1 show burettes at the beginning and at the end of three titrations.

titration 1 titration 2 titration 3

Fig. 3.1

(i) Complete Table 3.1 to show the volume of nitric acid used.

Table 3.1

titration 1 2 3

final burette reading /cm?

initial burette reading/cm?®

volume of nitric acid used/cm?3

tick {v) the best result

{ii) Use the ticked values to calculate the average volume Vs of nitric acid used.
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(b) The pH of the mixture is measured each time the acid is added to sodium hydroxide.
The graph shows the pH of the mixture against the volume of the acid added.
12 o= =
pH i
8 T
M
i 6
ol T .
20 22 24 26 28
volume of acid/cm?
() Use the average titration volume to determine the pH of the mzxture at the end point.
Show your working.
4
1 o .
+ 2 oH 8 (1]
(if) Suggest the colour of methyl orange indicator after the addition of 26.5 cm? of acid
............................................................................................................ [1
(c} Describe how the student can prepare a 1.0 mol/dm® sodium hydroxide solution
.................................................................................................................. [3]
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Question 4 begins on page 10.
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4 A student performs an experiment to prepare an insoluble salt, silver chloride.
The reagents are silver nitrate solution and a solution of salt Q.

Fig. 4.1 shows a set-up used for the experiment.

solution of salt Q

silver nitrate solution

mixture of silver chioride and salt R

Fig. 4.1

(a) Draw a labelled diagram to show how the mixture of silver chloride and a solution of sait R
can be separated.

[3]
{b) A solution of salt R obtained in (a) is divided into two portions.
A few drops of aqueous ammonia are added to the first portion.
A white precipitate is observed.
(i} Suggest the cation in the salt R,
............................................................................................................ {1]
(ii) Excess aqueous ammonia is then added, the precipitate dissoives.
State the ion present in the salt confirmed by this observation.
............................................................................................................ [1]
(c) State the name of salt Q.
.................................................................................................................. 11
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(d) The second portion of the solution which contains nitrate ions, is warmed with agueous Use

sodium hydroxide and atuminium powder and a gas is produced.

(i) State the name of the gas produced.

............................................................................................................ [1]
(i) State a test and the result of the test that the student can carry out to confirm the
identity of the gas.
1= 1= AP TSP S P
2T | | T PPN
[2]
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5 Fig. 5.1(a) shows a photograph of a cross section of a tomato.

Fig. 5.1(b) shows a photograph of a cross section of an orange.

Fig. 5.1(a) Fig. 5.1(b)

(a) Make a large drawing of the cross section of the tomato shown in Fig. 5.1(a).

[4]
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(b) (i)

(i)

{c) (i)

(i)

13

State one visible similarity between the tomato in Fig. 5.1(a) and the orange in
Fig. 5.1(b).

State two visible differences between the tomato in Fig. 5.1(a) and the orange in
Fig. 5.1(b).

Measure and record:
» the maximum diameter of your drawing.

» the maximum diameter of the cross-section of the tomato in the photograph in
Fig. 5.1(a).

the maximum diameter of yourdrawing = ..............c.coii

the maximum diameter of the photograph = ...

Calculate the magnification of your drawing using the equation

magnification = maximum diameter of the drawing
maximum diameter of the photograph

maghnification = ... 2]
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(d) Describe an experiment a student can carry out {o investigate the effect of temperature
on germination of fomato seeds.

You may draw a diagram to help you.
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A student is given two solid food samples, P and Q.
The student tests each sample for reducing sugars to determine the sample that contains
more reducing sugars.

(a) (i) State the name of the reagent used to test for reducing sugars.

............................................................................................................ (1]
(i) Describe how the samples are tested for reducing sugars.

............................................................................................................ [3]
(iii) The results of the tests show that P has more reducing sugars than Q.

Suggest the possible colours for P and Q after the tests.

e 1o 11| =P TS

Toce) (o]0 e 11 N PSP PP PP

(1
(b) State two safety precautions taken when performing this experiment.

o T PP PP PPN
O U PEPI TSP [2]
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