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1 A student carried out a series of experiments. He constructed the reaction schem

gi addto cold | aqueous
sodium water | solution P + hydrogen
warm with

salt R

aqueous

+ ammonia
salt Q

add nitric[acid and
aqueous|silver nitrate

Y

white
precipitate S

Fig. 1.1

(a) Other than the appearance of bubbles of gas, suggest two observations that the student
made when he dissolved sodium in cold water.

(b) The student added Universal Indicator to aqueous solution P. What was the resulting
colour of the Universal Indicator?

(c) Name

(i) aqueous solution P,

(ii) aqueous salt Q,

(iii) white precipitate S. (3]



http://www.studentbounty.com/
http://studentbounty.com/

For
Examiner's

(d) Suggest the name of salt R.

(e) (i) Draw a diagram to show how the student could obtain a sample of white precipitate
S from the reaction mixture.

[2]

(ii) What happened when the student left the sample of precipitate S in sunlight?
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2 The teacher set up a circuit containing a 3.0V d.c. supply, three identical lamps

ammeter, as shown in Fig. 2.1.
| |___ |
e
switch 1 A

o-—

switch 2
*——

switch 3

Fig. 2.1

No current flowed, and there was no ammeter reading, until one or more of the switches

were closed.
Fig. 2.2 shows the ammeter readings for three different combinations of switches.

Fig. 2.2
ammeter reading /A
switch(es) that were 1,2 and 3
closed

Fig. 2.3

(@) (i) Read the ammeters in Fig. 2.2 and record the readings in the first line of Fig. 2.3.
Take care to match the correct reading with the switch combination already noted
in Fig. 2.3. [3]

(i) Decide which switches were closed to give the other readings that you have
recorded in the table, and then complete Fig. 2.3. [2]



http://www.studentbounty.com/
http://studentbounty.com/

For
Examiner's

(iii) The power supply had an e.m.f. of 3.0V. Use information from Fig. 2.3 to cal
the resistance of one of the three lamps.

(1]

(b) The lamps are connected in parallel in Fig. 2.1.
In the space below, draw a circuit that the student can use, containing three lamps in
series with the 3.0V power supply and the ammeter. 2]

(c) When the student set up the circuit with the lamps in series, he was surprised to find
that the current was less than any of the readings shown in Fig. 2.2.

(i) Explain why the current was less when the lamps were connected in series.

(ii) Compare the brightness of a lamp in the series circuit and a lamp in the parallel
circuit.
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3 Brass is an alloy of the metals zinc and copper.
A student is given a sample of brass filings.
The student wants to find out what percentage of copper is contained in brass. He kno
that zinc dissolves in hydrochloric acid, but copper does not dissolve in it.

(@) The student weighs the sample of brass.
Read the balance windows in Fig. 3.1 and record the readings in the spaces provided.
Calculate the mass of brass used.

g E—o99 g E Loa
— ——F
E = 102
mass of beaker mass of beaker and brass
Fig. 3.1

(i) mass of beaker + brass= o g [1]
(i) massofbeaker= g [1]
(iii) mass of brass = g (1]

(b) The student adds 50 cm? (an excess) of hydrochloric acid.

(i) What will the student observe when the acid is added?

(1]

(1]
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(c) After the reaction has finished, the student pours away the liquid. He was
copper residue with water. Then he dries the residue in an oven. Finally he re
the beaker containing the copper.

Fig. 3.2 shows the balance window.

g = 102
[ ——

— 101

mass of beaker and copper

Fig. 3.2

Read and record the mass of the beaker + copper, then calculate the mass of the copper.

(i) mass of beaker + copper = g [1]

(i) mass of copper = g [1]

(d) Use the results of (a) and (c) to calculate the percentage of copper in the original
sample of brass.

[2]
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In a series of experiments, a steel ball was allowed to roll down a slope.
Every 0.5s, a camera took a photograph of the ball as it moved down.

[ )
Then the slope was increased and the experiment was repeated.

The times and distances for a slope of 5° were recorded in Fig. 4.1.

expt slope angle distance travelled /m after
number /degrees 0.5s 1.0s | 1.5s | 20s | 2.5s
1 5 0.01 0.04 | 0.10 | 0.17 | 0.27
2 0.03
3 0.07

Fig. 4.1

Figs. 4.2 and 4.3 show the times and distances obtained in two more experiments in which
the angle of slope was increased.

005 10 1.5 2,9 22 » fime/s

steel ball
running down

angle of slope

experiment 2

Fig. 4.2

005 10 1.5 2.0 25
: : : : time/s

steel ball
running down

experiment 3

Fig. 4.3
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(a) Use a protractor to measure the angles of slope for experiments 2 and 3. Rec
angles in Fig. 4.1.

(b) Use the scale marked on the slope in Figs. 4.2 and 4.3 to measure the distance
travelled after every 0.5s in experiments 2 and 3.

The distances travelled after the first 0.5s have already been recorded.
Record the other distances in Fig. 4.1. [4]

(c) Use data from Fig. 4.1 to show that the steel ball accelerated as it moved down the
slope.

(d) Carefully explain why the distances in experiment 3, with a greater angle of slope, are
greater than in experiments 1 and 2.

(e) In the next experiment, the ball was replaced by a ball of the same size but made of a
substance with a greater density.
The same angles of slope were used as in experiments 1 — 3, but the results obtained
were different.
Which of the following is most likely to have altered the results?
Place a tick beside your choice.

A change in the

o friction between the slope and the ball,

. mass of the ball,

e  airresistance,

e force of gravity. (1]
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5 A student carried out tests on two solids, A and B. Both of these solids decompo

test

result

conclusion

(a)(i) Solid A was heated
in a dry test-tube.

The white powder turned
yellow and a gas was given
off

(a)(ii) The gas given off in
(a)(i) was tested
with moist red

litmus paper

the litmus paper stayed red

(1]

(a)(iii) The gas given off in
(a)(i) was tested
using limewater.

[1]

the gas was carbon dioxide

(b)(i) Solid B was gently
heated in a dry

test-tube.

The light green crystals
turned to a white solid. A
vapour was given off. The
vapour condensed on a
cold surface.

(1]

The residue from
(b)(i) was heated
more strongly

(b)(ii)

the white solid turned
brown and smoky fumes
were given off.

(b)(iii) The fumes from
(b)(ii) were tested
using a glowing
splint

the splint did not re-light

(1]

(b)(iv) The fumes from
(b)(ii) were tested
using moist blue
litmus paper

[1]

the fumes were acid

Fig. 5.1

For
Examiner's
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(c) In the space below, draw a labelled diagram of the test-tube in which soli
heated. Show in the diagram how the gas given off is tested using moist red
paper.

(d) Carefully explain how you would carry out the glowing splint test on the fumes given off
by solid B. Do not draw a diagram.

(e) Solid B is known to be a compound of iron. Describe a test you could use to decide
whether B is an iron(II) or an iron(IIT) compound. Give the results you would expect for
both iron(IT) and iron(IIT) compounds.
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6 A student did an experiment to find out if changing the mass of a pendulum has a
on the time of swing.
The pendulum he used was a lump of plasticine on a piece of string.

cork
y B

P | string

‘_'__‘/— plasticine

Fig. 6.1

e He weighed the pendulum to the nearest gram and recorded its mass in Fig. 6.2.

e He attached the string to the clamp. He pulled the pendulum to one side and allowed
the pendulum to swing. He used a stopclock to find the time taken for 20 swings, to the
nearest second, and noted it in Fig. 6.2

e He removed about 10 g of plasticine and weighed the pendulum again. He found the
time taken for 20 swings, as before.

o He repeated the previous step until he had five sets of readings.

mass of pendulum/g time for 20 swings/s time for 1 swing /s
87 37 1.85
55 38 1.90
43 37 1.85

Fig. 6.2
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(@) (i) Fig. 6.3 shows the balance windows and stopclock dials for the two
readings missing from Fig. 6.2.
Read the masses and times and record them in Fig. 6.2.

mass/g

3
&
||||| 7
~
«Q

g
| —

(0]

o
\l
o

~
o

\/

II|IIII‘IIII|IIII
(o2}
o

time/s time/s

Fig. 6.3

(ii) Complete Fig. 6.2 by calculating the time for 1 swing for the readings noted in

(a)(i). (1]

(b) On the grid provided, plot a graph of time for 1 swing (vertical axis) against mass of
pendulum.

[3]
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(c) What does the graph show about the effect of changing the mass of the pen
the time of swing?
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