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1 Astudent carries out an investigation to compare the amount of energy released by a peanut
and by ethanol when they each undergo combustion.

(a) He measures approximately 9 cm?® of water using a measuring cylinder and pours the
water into a test-tube.

Suggest another instrument, more accurate than a measuring cylinder, that could be
used to measure the 9cm? of water.

...................................................................................................................................... (1]
(b) He inserts a mounted needle into the peanut.
He uses a Bunsen burner to ignite the peanut.
He then uses the peanut to heat the water for approximately 5 minutes.
Fig. 1.1 shows apparatus he uses to heat the water using the burning peanut.
thermometer
water
burning
mounted
eanut -
P needle
Fig. 1.1
The burnt peanut turns into black ash which the student places in a petri dish.
(i) The initial temperature of the water is 25°C.

Fig. 1.2 shows the final temperature of the water.
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Fig. 1.2
Read and record the final temperature of the water shown in Fig. 1.2.
................................ °C [1]
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(ii)

(iii)

(iv)

(v)

(vi)
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Determine the temperature change (AT) of the water.

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

[Usec =4.2J/g°C; m = mass of water]

Hint: 1cm?® of water = 1g

................................... [3]
Explain why this is an exothermic reaction.
.............................................................................................................................. 1]
Explain why the combustion of the peanut is an example of a chemical change.
.............................................................................................................................. 1]

Suggest one way to improve the rate at which the combustion of the peanut takes
place in this experiment.
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(c) The student then carries out an experiment to measure the amount of energy released
when ethanol undergoes combustion.

He heats 5g of water using 10 g ethanol for 5 minutes.

Table 1.1 shows the results he obtains.

Table 1.1
Time/minutes Temperature/°C
0 25
1 26
2 28
3 31
4 33
5 36

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

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

temperature/°C

time/m
[3]

(iii) Calculate the amount of energy released by the ethanol per unit mass using the
formula g = mass of water X ¢ X AT.

[Use c = 4.2J/g°C]

(iv) The energy released per unit mass is calculated for the peanut and for the ethanol.

Suggest one improvement that could be made in the experiment to make it a fair
comparison of the energy released per unit mass of fuel.
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(v) From your results in (b) and (c), explain why ethanol is a more efficient fuel than a
peanut.

(d) The student then dissolves the ash from (b) in 5cm? ethanol.
The ethanol has a neutral pH.

(i) He uses Universal Indicator paper to determine the pH value of the solution formed.
The Universal Indicator turns blue.

Suggest the pH value of the solution when the ash dissolves in the ethanol.

PH VAIUE . [1]

(i) From the results, suggest the class of substances formed when a peanut is burned.
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2 A student conducts an experiment to determine the density of a wooden block shown in
Fig. 2.1

height

length
Fig. 2.1

(@) (i) Measure the length, height and width of the wooden block shown in Fig. 2.1 with a

ruler.
length ..o cm
WIAEh e cm
height ..., cm

(ii) Calculate the volume of the wooden block, using the equation:

volume = length X width X height

volume = .......ccoeeeeeeeee. cm? [2]
(b) She suspends a 100g mass at the 43.8 cm mark of the metre rule.
The 100g mass is the load, L in Fig 2.2.
She also suspends the wooden block on the metre rule as shown in Fig. 2.2.

She then moves the wooden block to the 75 cm mark and the rule balances.
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Fig. 2.2

(i) Record the distance x from the position of the load, L, to the pivot, C, in Fig. 2.2.

(ii) Record the distance y from the pivot, C, to the position of the wooden block in
Fig. 2.2.

(iii) Calculate the moment of the 100 g mass about the pivot, C, using the formula:
Moment = mass X distance

[Use 10g = 0.1 N]

......................... Nm [2]
(c) Calculate the mass, m, of the wooden block using the equation:
100x
m —_
y
M= i, gl2]
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(i)

(e) (@)

(ii)

® O
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She moves the load, L, to the 40cm mark.
She then moves the wooden block to the 90.6 cm mark for the rule to balance.

Calculate and record the values of x and y.

D G cm
Voo cm

Calculate the mass, m, using the formula in (c).
Mo, g 1]

She moves the load, L, to the 38cm mark.
She then moves the wooden block to the 98.7 cm mark for the rule to balance.

Record the values of x and y.

) G cm
Y oteneereeee e cm

Calculate the mass, m, using the formula in (c).
Mo, g [1]

Calculate the average value for the mass of the wooden block, m, using the three
values of mass in (¢), (d)(i) and (d)(ii).

average mass, M =.....ccccccevvenueenennn g [2]

State why it is necessary to calculate the average value of mass, m.

Using the values obtained in (a)(ii) and (e)(i), calculate the density of the wooden
block using the equation,

mass
volume

density =

density =.......ccceciiiieeenenn. g/cm? [2]
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(i) Explain whether the wooden block will sink or float in ethanol.

The density of ethanol is 0.79 g/cm3.

(h) Another student suspends a wooden block with a larger mass than the one in Fig. 2.2 as shown
in Fig. 2.3.

He moves the wooden block until the rule balances.

L clamp

=[=J
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30cm mark wooden block

Fig. 2.3

Explain whether the value of y will be greater or smaller than the value of y in (b)(ii).
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