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Energy changes — GCSE Chemistry
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This question is about temperature changes.

A student investigated the change in temperature of a solution when different masses |
of ammonium nitrate were dissolved in water.

This is the method used.

1. Measure 200 cm? of water into a polystyrene cup.

2. Measure the temperature of the water.

3. Add 4.0 g of ammonium nitrate to the water.

4. Stir the solution until all the ammonium nitrate has dissolved.
5. Measure the lowest temperature reached by the solution.

6. Repeat steps 1 to 5 with different masses of ammonium nitrate.

Give the independent variable and the dependent variable in the investigation. ‘
[2 marks]

Independent variable Nage 8 ammonivem ni] at

Dependent variable U\ange (0 ‘t.,mlpem FUVB o,{, f’N (!0,0’1'1”'

Table 6 shows the results.

Table 6

Mass of ammonium nitrate Lowest temperature of solution
added in grams in°C 5

4.0 18.2

8.0 16.2 ’

12.0 152 |

16.0 13.6

20.0 12.4 \

24.0 10.6
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l_T_l Plot the data from Table 6 on Figure 11.

Draw a line of best fit.

[3 marks]
Figure 11
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@ Determine the initial temperature of the water.
You should extend your line of best fit on Figure 11.
[2 marks]
Initial temperature of the water = (4-¢ e

E How do the results show that dissolving ammonium nitrate in water is endothermic?
[1 mark]

/&mfe va l'a re cnecreaue\r .




The student repeated the experiment three more times.

Table 7 shows the results for 8.0 g of ammonium nitrate.
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Table 7
Trial 1 Trial 2 Trial 3 Trial 4 Mean
Lowest temperature
of sointion In*C 16.2 16.6 16.8 16.4 16.5

E The student recorded the mean lowest temperature of the solution for 8.0 g of
ammonium nitrate as 16.5 £ 0.3 °C.

Explain why the student included + 0.3 °C after the mean lowest temperature.

[2 marks]
’E) dhous l1NL rang® O,!, unccr’min?j Tn Ne roeaqu remend .
(r\‘l;_d“h(.(:\j V’Q\UQ i+ le- g a-\o\ \ou:-e«]r T ok
o __ontectainihy = (\5‘9 i (5‘3:)
~J - 0
8 =0:3¢’
@ What type of error is shown by the results in Table 77

[1 mark]

Tick (v') one box.

Random error

Systematic error

Zero error
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This question is about temperature changes.

A student investigated the change in temperature of a solution when different masses
of ammonium nitrate were dissolved in water.

This is the method used.

1. Measure 200 cm? of water into a polystyrene cup.

2. Measure the temperature of the water.

3. Add 4.0 g of ammonium nitrate to the water.

4. Stir the solution until all the ammonium nitrate has dissolved.
5. Measure the lowest temperature reached by the solution.

6. Repeat steps 1 to 5 with different masses of ammonium nitrate.

Give the independent variable and the dependent variable in the investigation.
[2 marks]

Independent variable N\add 0 Gmmonivm nH‘t’q’h-
A

Dependent variable C'/\&"jo ;n ’tunferaf(fm 0}— {'Lc UOLUlﬂ'on-

Table 2 shows the results.

Table 2
Mass of ammonium nitrate Lowest temperature of solution

added in grams in °C

4.0 18.2

8.0 16.2

12.0 15.2

16.0 13.6

20.0 12.4

240 10.6
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|Z| Plot the data from Table 2 on Figure 2.

Draw a line of best fit.
[3 marks]
Figure 2
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@ Determine the initial temperature of the water.
You should extend your line of best fit on Figure 2.
[2 marks]
Initial temperature of the water = 'y t L

|Z| How do the results show that dissolving ammonium nitrate in water is endothermic?
[1 mark]

—
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The student repeated the experiment three more times.
Table 3 shows the results for 8.0 g of ammonium nitrate.

Table 3

Trial 1 Trial 2 Trial 3 Trial 4 Mean

Lowest temperature

of solution in °C 16.2 16.6 16.8 16.4 16.5

[ﬂ The student recorded the mean lowest temperature of the solution for 8.0 g of
ammonium nitrate as 16.5 + 0.3 °C.

Explain why the student included + 0.3 °C after the mean lowest temperature.
[2 marks]

./(0‘ show e fange o4 unCzrhfnﬂj lrhh« e Uneme nt -
H(g\neu‘)' vale s 16:¥%C gad Lowerk v le.2%.,
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E‘ What type of error is shown by the results in Table 37

1 mark]
Tick (¥') one box. qu\c\om orfore Qre un .’C{?Lb.
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This question is about hydrogen and compounds of hydrogen.

Figure 3 shows the displayed formulae for the reaction between hydrogen and
chlorine.

Figure 3

H—H + Cl—Cl —— 2H—CI

Table 4 shows the bond energies.

Table 4
Bond H—H Cl—Cl H—Cl
Bond energy in 436 346 432
kJ/mol

|_T_| Which expression shows how to calculate the overall energy change for the reaction
in Figure 37

Use Table 4.
[1 mark]

Tick (v') one box.

436 + 346 + 432 kJ/mol

436 + 346 + (2 x 432) kJ/mol

436 + 346 - 432 kJ/mol

436 + 346 - (2 x 432) kJ/mol P
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The reaction between hydrogen and chlorine is exothermic.

E’ Explain why this reaction releases energy to the surroundings.
[2 marks]

ﬂlmal‘mh 04’ HC' | ) bOnALf he\eade; movye eheg-i
an i« VE?U!NA to Lreaic. H=H and Cl-Cl bond s r‘(uu”‘m

“‘l a ngk V’Q\icue Oj/ef\llﬁﬂ o qurﬁDUnc{.na\
JI J

@ Figure 4 shows part of a reaction profile for the reaction between hydrogen
and chlorine.

Complete the reaction profile in Figure 4.

You should:
» |abel the activation energy

« label the overall energy change.
[3 marks]

Figure 4

Energy

v

Progress of reaction
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EI Draw a dot and cross diagram for a molecule of hydrogen chloride (HCL).

Show the outer shell electrons only.
[2 marks]

E Figure 5 represents molecules of methane and of poly(ethene).

Figure 5
Methane Poly(ethene)
H H H
| ||
H vl =H C==C
| |
H H H/n

Methane is a gas at room temperature but poly(ethene) is a solid at room
temperature.

Explain why methane and poly(ethene) exist in different states at room temperature.
[4 marks]
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