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Students carried out two experiments.

(a) In experiment 1, they investigated the factors which affect the speed at

which a ball falls through the air. They used three balls with different sizes

as shown in Fig. 1.1.

o @ 09

size 3

size 4

Fig. 1.1

They set up the experiment as shown in Fig. 1.2.

ball

strings

Fig. 1.2

mass

size 5

They measured the time taken for each ball to reach the ground when dropped
and recorded them in Table 1.1. They dropped the balls from heights of 3

m,5mand 7 m.

Table 1.1
height of drop time for size 3 time for size 4 time for size 5
/'m ball /s ball / s ball / s
3 1.5 9.0 16.0
5 3.0 8.0 32.0
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(i) The times, in seconds, for the 7 m drops are shown on the stop clocks Examiner’s
in Fig. 1.3.
size 3 size 4 size 5
Fig. 1.3
Record the stop clock readings in Table 1.1. [3]
(ii) The students think that they may have recorded one of their results
wrongly.
Which result is wrong?
........................................................................................................... [1]
(iii) Using the results in Table 1.1, state how the size of the ball affects the
time it takes to reach the ground.
........................................................................................................... [1]
(iv) Calculate the average speed of the size 3 ball when it is dropped from
5 m. State the unit.
Speed = .......oeeveiees unit ............ [2]
(v) Suggest how the students could improve the accuracy of their results.
........................................................................................................... [1]
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(b) In experiment 2, students want to find out how high they can kick a size 4 ball.

While student A kicks the ball as high as he can into the air, student B uses
a stop clock. He starts the stop clock when the ball is kicked and stops it
when the ball hits the ground, ¢, seconds later. Student B then kicks the ball

4

and student A uses the stop clock.

They recorded time, ¢, for each student in Table 1.2.

Table 1.2
student A B
Time t/s 50 6.0

Time, %to fall from
maximum height to
the ground/s

Complete Table 1.2.

(c) Fig. 1.4 shows how the speed of the ball changes as it falls from the maximum

height to the ground.

speed
m/s

60

50

40

20

10

3

4

time of fall = #/2 (s)

Fig. 1.4

[1]
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5

(i) On Fig. 1.4, draw a vertical line for the time of fall of student A’s ball so
that it meets the line 0X. [1]

(if) Find the distance travelled by student A’s ball by calculating the area
enclosed under the graph.

This is equal to the maximum height of student A’s ball.

maximum height of student A’sball = ..........................o. m [2]

(iii) Use Fig. 1.4 to determine the value for acceleration due gravity, g.
State the unit.
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2 A student investigates the reaction of four metal powders with 100 cm? dilute Framners
hydrochloric acid. The student measures the time taken to collect 100 cm?® of
hydrogen for each metal.

Table 2.1 shows the results of her investigation.

Table 2.1
metal powder
magnesium iron calcium zinc
Time to collect 100 cm?®
. 12 7
of hydrogen in seconds

The times taken to collect 100 cm? of hydrogen for iron and zinc are shown in
Fig. 2.1.

m s m S
01 : 05 00 : 54
Iron Zinc
Fig. 2.1
(@) (i) Record the times for iron and zinc in Table 2.1. [2]

(ii) Plot a bar graph on Fig. 2.2 of the time taken to collect 100 cm? of
hydrogen for each metal.

(3]
Fig. 2.2

4323/3/20
926344



7

For
(iii) Place the four metals in order of reactivity, from the least reactive to the Exagsf’;er’s
most reactive.
Least reactive........ooovueii i
MOSE FEACHIVE ... [2]
(iv) The student repeats the experiment using copper powder.
Predict what the student will observe.
........................................................................................................... [1]
(v) The student then does the experiment with magnesium ribbon instead
of magnesium powder. The same mass of magnesium is used.
Predict what the student will observe.
........................................................................................................... [1]
(b) Draw a labelled diagram of suitable apparatus to collect 100 cm? of
hydrogen gas.
[3]
[12]
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The solubility of a substance is the maximum mass that will dissolve in 100 g of
water, forming a saturated solution. Solubility depends upon temperature.

Fig. 3.1 contains a solubility curve of substance X. This shows how the solubility
of substance X changes with temperature.

50.0

45.0

40.0 7

35.0

solubility / g per
100 g water 30.0 y,

25.0 a

20.0

15.0

10.0

5.0

0 10 20 30 40 50 60 70 80 90

temperature / °C
Fig. 3.1
(a) Table 3.1 shows the solubility of substance Y at various temperatures.
Table 3.1

solubility of Y/g per

34.0134.8|35.636.0(37.9(38.4(40.9 (421
100 g of water

temperature / °C 0 10 20 30 50 60 80 90

(i) Ploton Fig. 3.1 a solubility curve for substance Y.
(ii) At what temperature are the solubilities of substances X and Y the same?

(iii) Use your graph to find the temperature at which substance Y has a
solubility of 37 g per 100 g of water.

[2]

[1]
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For
(b) Equal volumes of saturated solutions of X and Y are cooled from 80°C to 40°C. Exagsf’;er's
State whether solution Y will deposit a larger, equal or smaller mass of
crystals than solution X. Give a reason for your answer.
.................................................................................................................. [2]
[6]
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For
4 A student wishes to investigate how the resistance of a nichrome wire varies E"a"J”s"’;e”s
with the length of the wire.

Fig. 4.1 shows a set of apparatus he would need to use for his investigation.

= &

Switch Nichrome wire

Cells

Connectors

Voltmeter

Metre ruler

Fig. 4.1
» He sets up the apparatus for the investigation.

» He writes down the readings of the ammeter and voltmeter in Table 4.1.

» He increases the length of the wire and then reads the ammeter and the
voltmeter again, repeating this several times.

Table 4.1
length/cm voltage/V current/A resistance/Q

10 0.5 0.20 2.5
20

30 1.5 0.23 6.5
40

50 2.5 0.22 1.4
60 3.0 0.21 14.3
70

80 4.0 0.23 17.4
90 4.5 0.23 19.6
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(a) Inthe space below, draw a circuit diagram using standard circuit symbols to Exa[j”;’;er’s
demonstrate how he carried out the investigation.

[5]
(b) Fig. 4.2 shows the voltmeter and ammeter for the 20 cm, 40 cm and 70 cm
lengths.
(i) Read the voltmeters and ammeters and complete Table 4.1. [3]

20 cm

40 cm
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70 cm

Fig. 4.2
(iif) Complete Table 4.1 by calculating the missing resistance.

State the formula used.

[1]
(c) On the grid provided on Fig. 4.3, plot a graph of the resistance against the
length. Draw the line of best fit.
20
15
Resistance / Q 10
5
0 10 20 30 40 50 60 70 80 90 100
Length / cm [3]
Fig. 4.3
(d) State the relationship between the length of a nichrome wire and its
resistance.
.................................................................................................................. [11
(e) The investigation is repeated with a nichrome wire of twice the cross-
sectional area at the same lengths. On the grid in Fig. 4.3, sketch a graph
of the results that you would expect. 2]
[15]
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5 Astudent was given substance K which is a mixture of three sodium salts.

The student carried out an experiment to identify the three salts.

Table 5.1 shows tests, observations and conclusions the student made.

Complete Table 5.1 by giving the missing information.

Table 5

A

test

observation

(a) Water is added to substance K.

A colourless solution
is formed.

(b) (i) A portion of colourless
solution from (a) is
warmed with sodium
hydroxide solution and

A colourless gas was
produced.

(ii) The colourless gas
from (b) (i) is bubbled

into a red litmus solution.

solution from (c) (i) is
acidified with

............................... [1]
(c) (i) Dilute hydrochloric A colourless solution
acid is added to a and a colourless gas
portion of colourless are produced.
solution from (a).
(ii) The colourless A white precipitate is

formed.

conclusion

Ammonia gas is
produced.

Chloride ions
present.

(iii) The colourless gas
from (c) (i) is bubbled
through clear lime water.

Clear lime water
turned milky (white
precipitate).

4323/3/20
926344

[Turn over

For
Examiner’s
Use



14

For
(d) (i) Give the identity of the white precipitates formed in (c) (ii) and (c) (iii) Examiner’s
respectively.
(ONIR) wevre e
(C)HE) +-vvvve e 2]

(i) The formation of white precipitate in (c) (ii) shows the possible presence
of chloride ions.

Explain why this does not prove that chloride ions are present in
substance K.

........................................................................................................... [2]
(e) Which two sodium salts must be present in substance K?
e e e e e e e e e e e e e e e e e e e e —————————— it aaataaaaaaaaaaaaan
2 e e e e e e e e ————————————taaaaaaaaaaaaaaaaaaaaaaaaana——_ 2]
(f) Write a chemical equation to represent the reaction in (c)(i).
.................................................................................................................. [2]
[13]
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Test for anions

16

CHEMISTRY PRACTICAL NOTES

anion

test

test result

carbonate (CO?%)

add dilute acid

effervescence, carbon dioxide
produced

carefully

chloride (CI) acidify with dilute nitric acid, then | white ppt.

[in solution] add aqueous silver nitrate

iodide (I7) acidify with dilute nitric acid, then | yellow ppt.

[in solution] add aqueous lead (II) nitrate

nitrate (NO ;) add aqueous sodium hydroxide, |ammonia produced
[in solution] then aluminium foil, warm

sulfate (SO?%)
[in solution]

acidify with dilute nitric acid, then
add aqueous barium nitrate

white ppt.

Tests for aqueous cations

cation

effect of aqueous sodium
hydroxide

effect of aqueous ammonia

aluminium (A2*)

white ppt., soluble in excess,
giving a colourless solution

white ppt., insoluble in excess

ammonium (NH )

ammonia produced on warming

calcium (Ca?*)

white ppt., insoluble in excess

no ppt., or very slight white ppt.

copper(Il) (Cu?*)

light blue ppt., insoluble in
excess

light blue ppt., soluble in excess,
giving a dark blue solution

iron(I1) (Fe?")

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(II) (Fe3*)

red-brown ppt., insoluble in
excess

red-brown ppt., insoluble in
excess

zinc (Zn?")

white ppt., soluble in excess,
giving a colourless solution

white ppt., soluble in excess,
giving a colourless solution

Test for gases

gas

test and test result

ammonia (NH,)

turns damp red litmus paper blue

carbon dioxide (CO,)

turns limewater milky

chlorine (C/,)

bleaches damp litmus paper

hydrogen (H2)

‘pops’ with a lighted splint

oxygen (O,)

relights a glowing splint
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