
*9722650000*

CHEMISTRY 9701/22

Paper 2 AS Level Structured Questions February/March 2021

1 hour 15 minutes

You must answer on the question paper.

You will need: Data booklet

INSTRUCTIONS
● Answer all questions.
● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
● Write your name, centre number and candidate number in the boxes at the top of the page.
● Write your answer to each question in the space provided.
● Do not use an erasable pen or correction fluid.
● Do not write on any bar codes.
● You may use a calculator.
● You should show all your working, use appropriate units and use an appropriate number of significant 

figures.

INFORMATION
● The total mark for this paper is 60.
● The number of marks for each question or part question is shown in brackets [  ].
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Answer all the questions in the spaces provided.

1

(a) (i)

T1

[2]

(ii) (a)(i)

T2. [1]

(b)

(i) State two

1  ..........................................................................................................................................

 .............................................................................................................................................

2  ..........................................................................................................................................

 .............................................................................................................................................
[2]

(ii) 3 container at 120 °C.

pressure = ........................................ Pa  [3]
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(iii)

 .............................................................................................................................................

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]

(c)
2

2 → 2

Ea
–1

2, ∆Hf
–1

(i) 2.
Ea and ∆Hf

 Assume the reaction proceeds in one step.

energy
/ kJmol–1

progress of reaction

reactants

[2]

(ii) Ea, and the collision of particles, how an increase in 

 .............................................................................................................................................

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]

[Total: 14]
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2 Chlorine, Cl 2

(a)  State how Cl 2

  ....................................................................................................................................................

  ..............................................................................................................................................  [1]

(b) l.

(i)

 .......................................................................................................................................  [1]

(ii)

 .............................................................................................................................................

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]
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(c)  The halide ions, X– l, Br, I
properties.

(i)

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]

2SO4.

halide ion Cl – Br – I–

2SO4
4
– SO2 2S

(ii)
products. [1]

(iii)
2SO4.

 .............................................................................................................................................

 .......................................................................................................................................  [1]

(d) Cl 2

(i) disproportionation.

 .............................................................................................................................................

 .......................................................................................................................................  [1]

(ii) Write an equation for the reaction of Cl 2

 .......................................................................................................................................  [1]
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(e)  Aluminium reacts with chlorine to form aluminium chloride.

l 2Cl 

(i) l 2Cl 

[2]

(ii)

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]

(f) 0.020 mol of element Z reacts with excess Cl 2 to form 0.020 mol of a liquid chloride.

  The liquid chloride has formula ZCl n, where n

  ZCl n
solid.

3 l 

(i) ZCl n.

 .......................................................................................................................................  [1]

(ii) Calculate the value of n in ZCl n.

n = ..............................  [2]
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(g) 2Cl 2

2Cl 2 3Cl and Cl 2 at room temperature.

  The reaction proceeds via several steps, as shown.

initiation
Cl 2  2Cl •

Cl • 3Cl l •
2Cl

Cl 2 •
2Cl  products

Cl • •
2Cl 2Cl 2

(i) Give the name of the mechanism of this reaction.

 .......................................................................................................................................  [1]

(ii)

 .......................................................................................................................................  [1]

(iii) l •.

1s2  .................................................................................................................................  [1]

(iv)

 .......................................................................................................................................  [1]

(v)

 .......................................................................................................................................  [1]

(vi) 3Cl
and Cl 2 under the same conditions.

 .......................................................................................................................................  [1]

[Total: 23] 
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3 Compounds P, Q and R

P

C CN C C N

Q

C CH C N C

H

H

H

C

N

C

R

(a) P, C4 2

C4 2 2 →  4CO2 2 ∆H –1

(i) ∆Hf, of CO2
–1.

∆Hf, of P –1.

∆Hf of P –1  [2]

(ii) P 2

 .......................................................................................................................................  [1]
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(b) Q C C

(i) Q

weak Brønsted–Lowry acid.

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]

(ii) Q

σ π

π

[2]

(c)  P and Q

two
P and Q.

 1  .................................................................................................................................................

  ....................................................................................................................................................

 2  .................................................................................................................................................

  ....................................................................................................................................................
[2]
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(d) R.

C

H

H

H

reaction 1
C

N

C

R

T
CH3CH2CH2NH2

C C S

H

H

H

C

N

reaction 3 H2(g)

reaction 2

dilute H2SO4(aq)
heat under reflux

(i)

 .......................................................................................................................................  [1]

(ii) Draw the structure of S

[1]

(iii) T.

 .......................................................................................................................................  [1]

(iv) T 3 2 2Br with ammonia.

 .......................................................................................................................................  [1]

[Total: 13]
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4 2

hydroxyethanal

CHO C

O

HH

H

(a) x and y

CHO C

O

HH

H
x

y

x = ..............................°

y = ..............................°
[2]

(b)

 .............................................................................................................

 ....................................................................................................
[2]

(c) 2 2
VI 2O7

2–.

(i) 2O7
2– in this reaction.

 .......................................................................................................................................  [1]

(ii)

 .............................................................................................................................................

 .............................................................................................................................................

 .......................................................................................................................................  [2]
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(d) 2 2, as shown.

hydroxyethanal

CHO C

O
[H]

HH

H

ethane-1,2-diol

CHO C OH

H

H

H

H

(i) 2 2.

 .......................................................................................................................................  [1]

(ii)

 .......................................................................................................................................  [1]

(iii) 2 2 A VII
ions.

A.

 .......................................................................................................................................  [1]

[Total: 10]
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