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Reaction Kinetics - 1

THE SCIENCE
ACADEMY

P, Q and R react in aqueous solution according to the following equation:

The kinetics of the above reaction was studied and the experimental results obtained

P+3Q+2R - T+U

are shown in the table below.

Expt | Volume of | Volume of | Volume of | Volume of Relative
P /em?® Q /ecm? R /cm?® water /em® | initial rate
1 10 10 10 20 16
2 10 5 20 15 32
3 5 5 10 30
4 10 5 10 25

What is the rate equation for the above reaction?

A

B
c
D

Rate = k[P][Q]

Rate = k[P][Q][R]

Rate = k[P][QJ*[R]

Rate = k[P][Q][R]?



THE SCIENCE

Reaction Kinetics - 2 PV

Which of the following statements about the rate constant, k, of chemical reactions is not true?

The rate constant increases when temperature increases.
The rate constant increases when the concentration of the reactant increases.

The rate constant decreases when the activation energy increases.

o0 W P

The units of the rate constant depends on the overall order of reaction.




Reaction Kinetics - 3 PV

The curve Y and the value E; represent the distribution of energies of the molecules and the
activation energy for an uncatalysed gaseous reaction.

A

What is a possible outcome if the reaction is catalysed?

A Thedistribution of energies will be given by curve X and the activation energy by value

\'

B  The distribution of energies will be given by curve Y and the activation energy by value
V.

Cc The distribution of energies will be given by curve Y and the activation energy by value
W.

D The distribution of energies will be given by curve Z and the activation energy by value
W.

A J




Reaction Kinetics - 4 PV

The decomposition of hydrogen peroxide is a first order reaction.

It takes 20 minutes for a 0.140 mol dm™ solution of hydrogen peroxide to halve its
concentration.

How much time (in minutes) does it take for a 0.280 mol dm™ solution of hydrogen
peroxide to halve its concentration?

A 80 B 40 cC 20 D 10
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Chemical Equilibria - 1 AERDEMY

The graph below shows how the fraction of X, which represents one of the following
compounds in the equilibrium mixture shown below, varies with temperature at pressures of Y
Pa and Z Pa.

4NHa3(g) + 302(g) = 2Nz(g) + 6H20(g) AH =-1267 kJ mol™

Fraction of X t Identify X and the correct relative magnitudes of Y and Z.
in equilibrium
mixture X Pressure
A N2 Z>Y
Y Pa B O, Y>Z
Z Pa c H.O Y>Z
> D NH3 Z2>Y

Temperature




Chemical Equilibria - 2 v

An equilibrium can be represented by the equation below.

W (aq) + X (aq) = Y (aq) + Z (aq)

In 0.50 dm? of a certain mixture, the concentrations of these substances at equilibrium
were as shown:

Species W X Y Z
Concentration / mol dm™ 1.00 2.00 2.00 1.00

A certain amount of Y was added to this equilibrium mixture.

What is the number of moles of Y added such that the new equilibrium [W] is 1.20
mol dm=3?

Assume that the temperature remained constant throughouit.

A 010 B 0.20 c 0.75 D 1.50



Chemical Equilibria - 3 v

The numerical values of the solubility products at 25 °C for PbC/; and Pbl; are
1.70 x 10~° and 9.80 x 10~ respectively.

What is the value of the equilibrium constant for the reaction below?
Pblz (s) + 2C/ (aq) =— PbC/z(s) + 2T (aq)

3.01 x10°
1.73x10°
576 x 107
3.32x107

o 0O W P
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Introduction to Organic Chemistry — 1 Acavemy

Corticosterone is a hormone involved in the metabolism of carbohydrates and proteins.

OH
@)
CH
HO °
CH;
O
corticosterone

How many possible sterecisomers does Corticosterone has?

A 26 B 27 c 28 D 29




Introduction to Organic Chemistry — 2 acaoem

Neoxanthin is a major xanthophyll found in green leafy vegetables such as spinach.  Which of the following o bonds are present in neoxanthin?

o A o bond formed by sp?—sp® overlap.

A ¢ bond formed by s—p overlap.

A o bond formed by sp—sp? overlap.

\ / AN A 1and2only

/ \c B 1and3only

\ / \ / o C 2 and 3 only
D 1,2and 3

OH



