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Energetics : Q=mcAT

MULTIPLE CHOICE QUESTIONS

T In an experiment to calculate the enthalpy change of combustion of a fuel, 1.5g (0.0326 mol) of
the fuel was used to heat 200g of water. The temperature of the water rose from 25°C to 55°C.
The specific heat capacity of water is 4.18Jg™ ' K.

There is significant heat loss in this experiment. Therefore, the experimental value for the
enthalpy change of combustion, AH,. of the fuel will be different from the theoretical value.

Using the information above, what is the experimental value for the enthalpy change of
combustion, AH;, of the fuel?

A -1410kJmol™

B -769kJmal™

C -30.7kJmol”’

D -16.7kJmol”’
w/14/qpll

11 Use of the Data Booklet is relevant fo this question.

When 0.47g of a hydrocarbon was completely burnt in air, the energy released heated 200g of
water from 23.7°C to 41.0°C.

What was the amount of energy absorbed by the water?
A 04T = 418 =« 17.3J

B 047 = 418 = (273 + 17.3)J

C 200 « 418 = 17.3J

D 200 x 418 x (273 + 17.3)J

w/14/qp13
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11 Use of the Data Booklet is relevant to this question.

A student camied out an experiment to determine the enthalpy change for the combustion of
methanol.

The following results were obtained by the student.

0

S

start temperature of the water

final temperature of the water
mass of alcohol burner before burning
mass of alcohol burner after burning

mass of glass beaker plus water

mass of glass beaker

How much of the heat energy produced by the buraing of m%M&nt into the water?
A 209) B 13794l

w/13/qpl1l

5 A student mixed 25.0cm’ of Q.

0.350 moldm™ hydrochloric agid. The
to the surroundings.

What is the molar e W T gefor the reaction?

O w >

D -0.150kJmol™
s/14/qpll
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10 Use of the Dafa Booklet is relevant fo this question.

A student mixed 25cm® of 0.10mol dm™ sodium hydroxide solution with 25cm? of 0.10 moldm™
hydrochlaric acid and noted a temperature rise of 2.5°C.

What is the enthalpy change of the reaction per mole of NaOH?

A -209kJmol™”

B -104.5kJmol™

C -209Jmol™

D -5225Jmol”
s/13/gp12

9 In a calorimetric experiment 1.60 g of a fuel is burnt. 45 % of the energy released is absorbed by
200 g of water whose temperature rises from 18 °C to 66 °C. The specific heat capacity of water is
42Jg' K™

What is the total energy released per gram of fuel burnt?

A 25200J B 56000J C 89600J D 143 360J
w/10/qpl11

9 50 cm?® of 2.50 moldm™ hydrochloric acid was placed in a polystyrene beaker of negligible heat
capacity. Its temperature was recorded and then 50 cm® of 2.50 mol dm™ NaOH at the same
temperature was quickly added, with stirring. The temperature rose by 17 °C.

The resulting solution may be considered to have a specific heat capacity of 4.2Jg'K™.

What is an approximate value for the molar enthalpy change of neutralisation of hydrochloric acid
and sodium hydroxide from this experiment?

(50x4.2x17)
S X2LX D) ) mol
(0.050x25) ~M°

{(50x4.2x17)
SOEXREXT) ) ol
(0.10x25) ~M°

100x4.
{100x4.2x17) |
(0.050 x2.5)

D —{100x4.2x17) 1

Jmol™
(50x25) - M°

s/11/qpll
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THEORY QUESTIONS

3

For some chemical reactions, such as the thermal decomposition of potassium
hydrogencarbonate, KHCO,, the enthalpy change of reaction cannot be measured directly.

In such cases, the use of Hess' Law enables the enthalpy change of reaction to be calculated
from the enthalpy changes of other reactions.

(a) State Hess' Law.

In order to determine the enthalpy change for the thermal decomposition of potassium
hydrogencarbonate, two separate experiments were carried out.

experiment 1

30.0cm? of 2.00moldm— hydrochloric acid (an excess) was placed in a conical flask and the
temperature recorded as 21.0°C.

When 0.0200mol of potassium carbonate, K20C)3, was added to the acid and the mixture
stirred with a thermometer, the maximum temperature recorded was 26.2°C.

(b) (i) Construct a balanced equation for this reaction.

(if) Calculate the quantity of heat produced in experiment 1, stating your units.
Use relevant data from the Data Booklet and assume that all solutions have the
same specific heat capacity as water.

(iii) Use your answer to (ii) to calculate the enthalpy change per mole of K,CO,.
Give your answer in kJ mol~! and include a sign in your answer.

(iv) Explain why the hydrochloric acid must be in an excess.
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experiment 2

The experiment was repeated with 0.0200 mol of potassium hydrogencarbonate, KHCO,,.
All other conditions were the same.

In the second experiment, the temperature fell from 21.0°C to 17.3°C.

(c) (i) Construct a balanced equation for this reaction.

(ii) Calculate the quantity of heat absorbed in experiment 2.

(iif) Use your answer to (ii) to calculate the enthalpy change ps

[3]
(d) When KHCO; is heated, it decompo
2KHCO; —
Use Hess' Law and your answe b)(iii) and fc)(iii) to calculate the enthalpy change
for this reaction.
Give your answer in kJ mol™
[2]
[Total: 11]

w/11/gp21
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3 (a) (I) Wnatis meant by the standard enthalpy change of formation, AH*® , of a compound?
Explain what is meant by the term standard.

PrTTRIRYTRITIIIIIIIYIYIYTY Trrvrreny TrrrrrrReey R R R R Trrrrrreey Trreey PETTERITRII IR IR RN, "
R ) Trerrey Trrrewery TrrTIYYYYRLIRILILYTY TrrrYRRRRRYYY PRTTRRRRRRIIILRR LI IORILIYTY
vvvvv R R R R R R R R R R R R R R R R R R R R R R R PR PR PR TR

(1) Write an equation, with state symbols, for the AH®, of water,

(1) Explain why the AH*®, for water is Identical to the standard enthalpy change of
combustion of hydrogen,

........................................................................................................................ -
(b) When calcium is placed in water, aqueous calcium hydroxide is formed and hydrogen Is
glven off,

(I) Write the equation for the reaction of calclum with water,

(1) When 1.00g of calcium Is placed in 200 g of water, the temperature increases by
12.2 "C'wh?n the reaction Is completed, The specific heat capacity of water, ¢, I8
42Jg9 'K,

Calculate the heat released in the experiment.
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(iiiy Calculate the standard enthalpy change of reaction in k J mol~" for your equation in

(b)(0)-

(c) (i) State Hess’ Law.

(if) Use Hess’ Law and your result in (b)(iii) to calculate the AH*; of Ca(OH), (aq). You
also need the AH % of water which is —286 k J mol ™.

[4]

(d) Calculate the volume of hydrogen, measured at room temperature and pressure,
liberated in the experiment described in (b)(ii).

2]

[Total : 14]

w/03/qp2

Whatsapp: +92 323 509 4443 Page 7



www.megalecture.com

The unsaturated hydrocarbon Z is obtained by cracking hexane and is important in the
chemical industry.

The standard enthalpy change of combustion of Z is —2059 kJmol—'.

(d) Define the term standard enthalpy change of combustion.

When 0.47 g of Z were completely burnt in air, the heat produced raised the temperature of
20049 of water by 27.5°C.

(e) (i) Calculate the amount of heat released in this experiment.

(i) Use the data above and your answer to fi ative molecular mass

of Z.

[4]

(f) Deduce the molecular for ulg@‘)Z.

% (1]
w/06/qp2 %
N
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