PHYSICAL SCIENCES PAPER 2 – REVISION
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55  The graph below represents the Maxwell-Boltzmann distribution curve for
COa(g) at 40 °C

Number of CO, molecules

Kinetic energy

Redraw the graph above in the ANSWER BOOK. Clearly label the curve
asA

On the same set of axes, sketch the curve that will be obtained for the CO2(g)
at 20 °C. Label this curve as B. 2)
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QUESTION 6 (Start on a new page.)

6.1 Initially, 4 moles Ha(g) and 4 moles L(g) are allowed to react in a sealed
2 dm* flask according to the following balanced equation:

Ha(9) + L(g) = 2HIg) AH <0

The graph below shows the concentrations of H(g) and HI(g) versus time
during the reaction

L
3
s
T
S
£
z
8
g
8
Time (s)
611  Write down the value of Y. 1)
612  StateLe Chatelier's principle. @
613  Changes were made to the temperature of the flask at time ta.
Was the flask HEATED or COOLED? 1)

614 Fully explain the answer to QUESTION 6.1.3, 3)
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The equation below represents the reversible reaction that takes place when
NO2(g) is converted to N2Os(g).

2NO2(g) = N204(g)

Initially, x mol of NO(g) is sealed in a 1 dm® container at 350 K. When
equilibrium is established at this temperature, 0,81 mol N2Ox(g) is present in
the container.

621 Write down the meaning of the term reversible reaction.

622 Show that the equilibrium constant for this reaction is given by

(x—162F

0,79 moles of N2O4(g) is now added to the equilibrium mixture above. When
the NEW equilibrium is established at 350 K, it is found that the amount of
NO2(g) increased by 1,2 moles.

623 Calculate the value of x.
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QUESTION 3 (Start on a new page.)

Learners investigate factors that influence the boiling points of organic compounds.
The boiling points of some organic compounds obtained are shown in the table below.
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COMPOUND | MOLECULAR MASS | BOILING POINT

(g-mol™) cc)
A | Propane 44 -42
B |Butane 58 -05
c | Pentane 72 36
D [ Methylbutane 72 28
E | Ethanol 46 78
F | Ethanal 44 20

Define the term boiling point.

The boiling points of compounds A, B and C are compared.

321 How do the boiling points vary from compound A to compound C?

Choose from INCREASES, DECREASES or REMAINS THE

SAME

322 Explain the answer to QUESTION 321

The boiling points of compounds B, C and D are compared.

Is this a fair comparison?

Choose from YES or NO. Give a reason for the answer.
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The boiling points of compounds E and F are compared
341 State the independent variable for this comparison

342 Write down the name of the strongest Van der Waals force present
in compound F.

Which compound, D or E, has a higher vapour pressure? Give a reason for
the answer.
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QUESTION 4 (Start on a new page.)
41 Study the following incomplete equations for organic reactions I and IL.

Compounds P and Q are ORGANIC compounds and T is an INORGANIC
compound

CH,

|
1 |CHsCHCHCH; + NaOH(conc) —> P+ NaBr + T
(major product)
Br

II | CH3COOH + compound Q — butyl ethanoate + H20

For reaction I, write down the:

414 Type of reaction that takes place )
412 IUPAC name of compound P @
413 NAME or FORMULA of compound T ™)

For reaction I write down:
414 TWO reaction conditions needed @

415 The STRUCTURAL FORMULA of compound Q 2
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42 The cracking of a long chain hydrocarbon, C1oHzs, takes place in test tube A,
as shown below.

cotton wool soaked in C1oH22 >

.

ALOs(s)

—Bry(aq)

Two STRAIGHT CHAIN organic compounds, X and Z, are produced in
test tube A according to the following balanced equation

CioH() — 2X(g) + Z(g)
421 State the function of the At2Ox(s) in test tube A. 1)
The organic compounds, X and Z, are now passed through bromine water,
Br,(aq), at room temperature in test tube B. Only compound X reacts with the

bromine water.

422 Apart from gas bubbles being formed, state another observable

change in test tube B 1)
423 Write down the TYPE of reaction that takes place in test tube B. 1)
424 Write down the molecular formula of compound Z. 3)
425  Write down the STRUCTURAL FORMULA of compound X. 3)
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QUESTION 5 (Start on a new page.)

Learners use the reaction of MgCOs(s) with EXCESS dilute HCl(aq) to investigate the
relationship between temperature and the rate of a chemical reaction.

The balanced equation for the reaction is:
MgCOx(s) + 2HCl(aq) — MgCla(aq) + COxAg) + H20()
The results obtained are represented in the graph below.

Graph of average rate of production of
CO, (in g-min”) versus temperature
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Define the term rate of reaction.
State TWO conditions that must be kept constant during this investigation.
Use the collision theory to explain the relationship shown in the graph.

The leamers obtained the graph above using 5 g MgCOsx(s) with EXCESS
HCtat40 °C

Calculate the:
541 Time taken for the reaction to run to completion

542 Molar gas volume at 40 “C if 1,5 dm® CO; is collected in a syringe
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