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1 (a) You are going to investigate the amount of energy released by a peanut and by ethanol

when they undergo combustion.

Fig. 1.1 shows the set-up of the experiment you will use.

thermometer

water

burning

/mounted needle
peanut

Fig. 1.1

®  Accurately measure approximately 8cm? of water using a measuring cylinder.
® Pour the water into a test-tube.

(i) Suggest another instrument, more accurate than a measuring cylinder, that could be
used to measure 8cm? of water.

(ii) Use the thermometer to measure the temperature of the water.

Record the temperature.
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(b) Insert the needle into the peanut with the mounted needle as shown in Fig. 1.2.

(i)

(ii)

(iif)

(iv)

(v)

© ECESWA 2023

Fig 1.2
Use a Bunsen burner flame to ignite the peanut.
Use the peanut to heat the water in the test-tube for about 4 minutes.

Immediately record the temperature of the water after about 4 minutes.

........................................ °C [1]
Continue burning the peanut until it burns completely to form ash.
Place the ash on a petri dish and keep it for later use.
Calculate the temperature change (AT) of the water.

AT = e °C [1]

Use the formula g = m ¢ AT to calculate the amount of energy released by the
peanut.

[Use ¢ = 4.2J/g °C: m = mass of water]

Hint: 1cm?® of water = 1g
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(c) Another student heats the same amount of water using ethanol.

Table 1.1 shows the results obtained when 10g of ethanol was used to heat 8 cm? of
water for 5 minutes.

Table 1.1
time/minutes temperature/°C.
0 24
1 26
2 28
3 31
4 33
5 36

(i) Describe how the mass of 10g of liquid ethanol was measured.
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(ii) Plot the results in Table 1.1 on the grid and draw the line of best-fit.

Plot time on the horizontal axis and temperature on the vertical axis.

A

temperature /°C

A 4

time/m
[3]

(iii) Use the formula g = mass of water X ¢ X AT to calculate the energy released by
ethanol.

[Use c = 4.2J/g°C]

(iv) From your results in (a), (b) and (c), explain whether ethanol or a peanut is the
more efficient fuel.
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The energy released per unit mass is calculated for the peanut in (a) and the
energy released per unit mass is calculated for ethanol in (c).

Suggest one improvement that could be made in the experiments to make it a fair
comparison of the energy released per unit gram of fuel.

(d) Ethanol has a neutral pH.

Pour approximately 5cm? ethanol onto the ash in the petri dish and stir.

(i)

(ii)

© ECESWA 2023

Use the Universal Indicator paper provided to determine pH value of the solution
formed.

From your results in (d) (i), suggest the class of substances formed when a peanut
is burned.
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2 In this experiment you are going to determine the density of a wooden block.

You are provided with a wooden block similar to the one shown in Fig. 2.1.

height

length
Fig. 2.1

(@) (i) Measure the length, height and width of the wooden block provided using a ruler.

[Do not measure the dimensions of Fig. 2.1.]

length ..o cm
WIAEN Lo cm
height ..o, cm

[1]

(i) Calculate the volume of the wooden block using the following equation:

volume = length X width X height

VOoIUME = .o cm? [2]
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(b) You are going to use the set up shown in Fig. 2.2 to determine the mass of the wooden
block.

Hang the 10g mass at the 30cm mark of the metre rule.

The 10g mass is the load, L, as shown in the diagram.

Hang the wooden block on the metre rule.

Move the wooden block until the rule balances (do not change the position of L and of

the pivot).
_L clamp
1
Ocm IC—l50cm X 100 cm
1 Apivot ’
30 cm mark wooden block
X pi¢ y »
2
L 1
Fig. 2.2

(i) Record the distance, x, from the position of the load, L, to the pivot, C as shown in

Fig.2.2.

(ii) Record the distance, y, from the pivot, C, to the position of the wooden block, as

shown in Fig. 2.2.

(iii) Calculate the moment of the 10g mass about the pivot using the formula:

© ECESWA 2023

Moment = mass X distance

[Use 10g = 0.1N]
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(c) Calculate the mass, m, of the wooden block using the equation:

(d) (i)

(ii)

© ECESWA 2023

__10x
y

Move the load, L, to the 20cm mark.
Move the wooden block until the rule balances.

Calculate and record the values of x and y.

Calculate the mass, m, using the formula in (c).

Move the load, L, to the 15cm mark.
Move the wooden block until the rule balances.

Record the values of x and y.

Calculate the mass, m, using the formula in (c).

6888/03/0/N/2023

M = e g [2]
X = e cm
Y S e cm
M = e, g [1]
X = e cm
Y S s cm
MM e g [1]
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(e) (i) Calculate the average value of the mass for the wooden block, m, using the three
values of mass in (¢), (d)(i) and (d)(ii).
AVErage MAaSS, M = ooiiiiiiiiieieieeieeee et g [2]
(i) State why it is necessary to calculate the average value of mass, m.
............................................................................................................................. 1]
(f) (i) Using the values obtained in (a)(ii) and (e)(i), calculate the density of the wooden
block using the equation,
density = w, and state the units.
volume
density = ..., [3]
(ii) Predict whether the wooden block will sink or float in water.
............................................................................................................................. 1]
(g) State one precaution taken to ensure an accurate reading is obtained from the metre
rule.
..................................................................................................................................... (1]
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(h) Another student hangs a wooden block of a larger mass than the one in Fig. 2.2 as N

shown in Fig. 2.3.

He moves the wooden block until the rule balances.

EH:E clamp

0cm C—|50cm . 100 cm
i T R T T T N0 A A A A I LA
1 Arivot
30 cm mark wooden block
X Ll | y »
!-67

Fig. 2.3

Explain whether the value of y will be greater than or less than the value of y in (b)(ii).
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Tests for anions

Anion Test Test result
carbonate (CO42") add dilute acid effervescence, carbon
dioxide produced
chloride (CI7) acidify with dilute nitric acid, then add white ppt
[in solution] aqueous silver nitrate
lodide(l™) acidify with dilute nitric acid, and then add | yellow ppt.
[in solution] aqueous lead(Il) nitrate/aqueous silver
nitrate
nitrate (NO3™) add aqueous sodium hydroxide then ammonia produced
[in solution] aluminium foil; warm carefully
sulfate (S0,2") acidify with dilute nitric acid, then add white ppt
[in solution] aqueous barium nitrate

Tests for aqueous cations

Cation Effect of aqueous sodium hydroxide | Effect of aqueous ammonia
ammonium . .

(NH, ") ammonia produced on warming -

Calcium (Ca?") white ppt, insoluble in excess no ppt or very slightly white ppt.

light blue ppt., soluble in excess

2+ i i i
copper(Il) (Cu=*) | light blue ppt., insoluble in excess giving a dark blue solution

iron(11) (Fe™) green ppt., insoluble in excess green ppt., insoluble in excess
iron(I11) (Fe3*) red-brown ppt., insoluble in excess red-brown ppt., insoluble in
excess

Zinc (Zn2+) white ppt., soluble in excess giving a white ppt., soluble in excess,

colourless solution giving a colourless solution
Tests for gases

gas test and test results

ammonia (NH,) turns damp litmus paper blue

carbon dioxide (CO,) turns limewater milky

chlorine (CL,) bleaches damp litmus paper

hydrogen (H,) ‘pops’ with a lighted splint

oxygen (O,) relights a glowing splint
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