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Fig. 1.1 shows the set-up for an experiment used to determine the mass m of a metre rule.

P is the scale reading position of the mass and Q is the scale reading position of the pivot
when the rule is balanced.

P Q
! t
1
[J
I

|
. X E:E X2 ;:

100¢g

2

Fig. 1.1

Fig. 1.2 (a) and Fig. 1.2 (b) show the positions of the string, P, holding the 100g mass and
the line of the pivot position, Q, on the rule.
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Fig. 1.2 (a) Fig. 1.2 (b)
(a) Record the scale reading positions of P and Q, for the mass and the pivot.
P =
Q=
[2]
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(b) Wis the weight of the metre rule.
W acts at the 50 cm position on the scale as shown in Fig. 1.1.

Determine the lengths xy and xz.
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(1]
{c) Calculate the mass m of the rule. Use the equation
m= I—{i‘w where k = 100g.
X2
1 U PSPPSR 21

(d) The experiment is repeated by placing the pivot at the 20cm mark.
The string holding the 100g mass is moved until another balanced position is found.

(i) Explain why it is important to repeat the experiment.

.......................................................................................................... [1]
(i) State how this will affect the mass of the metre rule.
.......................................................................................................... 11
{e) State one source of inaccuracy when measuring length using a metre rule.
................................................................................................................ 1]
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Question 2 starts on page 5.
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2 (a) Describe how you would carry out an experiment to determine how load affects the

extension of a spring. You are provided with a ruler, a spring, slotted masses and a
mass hanger. You may draw a diagram.

(b) An electromagnet is used to investigate the effect of the strength of the electromagnet

© BEC 2016

on the extension of a spring. The spring is attached to soft iron, a magnetic material,

as shown in Fig. 2.1. The current through the electromagnet and the extension of the
spring are measured.

spring

soft iron

1 g
T electromagnet
- z
T n 5
\Z/
Fig. 2.1
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Some of the resuits of the experiment are shown in Table 2.1

6

Table 2.1
current/A extension/cm

0.00 0.0
0.20 0.5
0.44 1.0

1.6
0.80 2.0
1.00 2.5

(i} Fig. 2.2 shows the ammeter reading when the extension was 1.6 cm.

Complete Table 2.1 by filling in the value of the current for the extension at

1.6cm.

Fig. 2.2
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7
(i) Plot a graph of extension/cm (y-axis) against current/A (x-axis). [4]
W [ ! : ; N
iEE * T

(ifi) Determine the gradient G of the graph.
Show clearly on your graph how you obtained the necessary information.

G= v [2]

(iv} What is the conclusion that can be made from the experiment?

(v) The current is switched on for only a short time when making each reading.
Suggest why.
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3 A student determines the concentration of dilute sulphuric acid (H,SO.) by titrating the acid

against 25.0cm?® portions of 0.1 mol/dm?® sodium hydroxide (NaOH}) solution.
Methyl orange indicator was used.

(a) What is the colour of methyl orange in sodium hydroxide solution?

(b) The diagrams show burettes at the start and at the end of three titrations.

diagram 1 diagram 2 diagram 3

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

Table 3.1

titration number 1 2 3

final reading/cm?

initial reading /cm®

volume of acid used/cm®

tick the best resuits

[6]

(ii) Using the ticked values, calculate the average volume V,, of the acid used.

(iii) Using the equation given, calculate the concentration of sulphuric acid.

(0.10 x 25)
2V

av

concentration of acid =

concentration of acid = ....................... mol/dm?® [1]
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(c) State any two sources of inaccuracy when doing the experiment.

(d) The experiment was repeated without adding the indicator, mixing 25.0 om® of
0.1 mol/dm?® NaOH with the average volume of H,SO, acid found in (b)(it).
One of the products is sodium sulphate (Na,SO.).

Suggest how crystals of Na,SO, are obtained from the mixture.

© BEC 2016 @ 0569/04/Q/N/1E [Turn over



10

4 Some tests are conducted on solid X,

The table shows observations and conclusions of the test.

Complete the table.

test

observation

conclusion

(a) Solid X is placed into a
test-tube and distilled
water is added.

The solution is divided
into three (3) portions.

colourless solution is
formed

(b) (i) To the first portion, a
few drops of sodium
hydroxide solution are
added

(ii) and then excess
sodium hydroxide
solution is added.

X contains either A7%*
or Zn*

(e) (i) To the second
portion, a few drops of
ammonia solution are
added

(if) and then excess
ammonia solution is
added.

precipitate soluble in
excess

(d) To the third portion,
silver nitrate solution is
added until no further
change.

X contains Cl~

(e)

© BEC 2016

Write the name or formula of solid X,
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Question § starts on page 12.
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5 Fig. 5.1 (a) shows a photograph of a cross-section of a garlic bulb.

Fig. 5.1 (b) shows a photograph of a cross-section of an onion bulb.

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

(a) (i) Draw a large diagram of the garlic bulb shown in Fig. 5.1 (a) in the space provided.,

©® BEC 2016 0559/04/0/N/16
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(i) Measure the diameter of your garlic buib drawing.

diameter of drawing = ............o 1]
(iii) The diameter of the actual garlic bulb is 64 mm.
Calculate the magnification of your drawing. Use the equation:

diameter of draw ing
diameter of actual garlic bulb

magnification =

magnification = ..., 1]

{b) (i) State one visible difference between Fig. 5.1(a) and Fig. 5.1(b}.

........................................................................................................... [1]
(i) State one visible similarity between Fig. 5.1(a) and Fig. 5.1(b).
........................................................................................................... 1]
(c} A student wanted to compare the amount of reducing sugar in garlic and onion.
Describe how the student would safely carry out this test.
. 18]
© BEC 2016 0560/04/0/N/16 [Turn over
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6 Fig. 6.1 shows a potometer used to measure the rate of transpiration of a plant.

water reservoir

- j:% air bubble

. i
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Fig. 6.1

The experiment is carried out at the same temperature.
The first set of resuits is for still air and the second set of results is for moving air,

At the start of each experiment, the hubble is at position 0 cm.
Readings of the bubble position are taken for 50 minutes at 10 minutes intervals.

Some of the results are recorded in Table 6.1.

Table 6.1
distance moved in 10 minutes by
time of reading/minutes air bubble/cm
still air moving air

10 2.0

20 2.2 4.9

30 1.9 4.9

40 2.2 4.8

50 2.1 5.0
average ratg of bubple 0.208
movement in cm/min

Fig 6.2 shows the potometer readings for moving air at 10 minutes.

air bubble

Fig. 6.2

(a) Complete Table 6.1 by recording the reading for moving air as shown in Fig. 6.2.  [1]

© BEC 2016 0569/04/0/N/16



R

15

(b) Calculate the average rate of bubble movement for moving air and record it in
Table 6.1. Use the equation

total disfance moved
total time tfaken

average rate =

Show your working.

averagerate =.............c 2]

(c) Suggest how the moving air condition can be created in the lapboratory.

................................................................................................................ 1]
(d) Suggest one factor that should be kept the same in this experiment.

Give a reason for your answer.

Nt dUURT U T U P P P e L P E P T L PR T TP LRI RELL
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................................................................................................................. [2]

Parmission to reproduce items where third party owned materiat protected by copyright is included has been sought and cleared where possible. Every
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