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CHEMISTRY 9701/21

Paper 2 AS Level Structured Questions October/November 2020
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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
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Group 2 element
Be Mg Ca Sr Ba

(a)

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

(b)

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

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

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

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

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

  ..............................................................................................................................................  [3]

(c) –1.

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

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

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

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

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

(a) V) oxide.

(i)

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

(ii) V) oxide with water.

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

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

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

(iii) V) oxide.

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

(b) 3.

(i) weak Brønsted-Lowry acid.

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

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

(ii)  with water.

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

(iii) 3

.

→ 3

→

 .......................................................................................................................................  [1]
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(c)

4

3 →

1
2 → 4

(i)

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

(ii)

∆H –1

4 –1434

–1

PMTPMT



5

9701/21/O/N/20© UCLES 2020 [Turn over

(d) l l l .

(i) l

[1]

(ii) l l l .

l l → l l

+3
[1]

(iii) l l 3

l 3 l ∆H –1

l

●

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

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

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

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

●

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

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

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

 .............................................................................................................................................
[4]
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(e) E

  E °
E

  E l

(i) oxide E

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

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

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

(ii) chloride E

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

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

 .......................................................................................................................................
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3 l H4

(a) (i) ° l l

l l

(ii) ° l l 3

l l 3

.............................. °  [1]

(iii) + and H–.

+ ................................................................  H–  .................................................................
[1]

(iv) l H4 l

l H4 → l

l

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

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

 .......................................................................................................................................  [1]
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(b) l H4
H

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

(c)

O

2-hydroxybutanoic acid

OH

OH

P in reaction 1.

P l H4. Q

  The other student reduces P 4. R

butane-1,2-diol

OH

OH

P

O

OH

O
[O]

reaction 1

reaction 2
LiAlH4

reaction 3
NaBH4

Q

R

(i)

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

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

(ii)

Q or R

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

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

 .......................................................................................................................................
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C

H

C

S

H

CN

O C2H5
OH

C2H5 CH

COOH

OH

C2H5
step 1

NaCN/HCN

step 2

HCl (aq) / reflux

(iii)
S.

●
●
●

C

H

C

S

H

CN

O C2H5
OH

C2H5

[4]

(iv) S
l

H → H
[1]
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(v)
S

100

50

0

transmittance
%

4000 3000 2000

wavenumber / cm–1

1500 1000 500

two

above 1500 cm–1

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

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

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

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

 .......................................................................................................................................
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4

(a) (i)

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

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

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

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

(ii) I is the least l I.

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

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

(iii)

H

F

I

I

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

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

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

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

(iv)

 .......................................................................................................................................  [1]
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(b)

3I.

(i) 3I 3

3 3I.

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

(ii) I I

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

(c)  J

I

J

(i) J.

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

(ii) J K.

OH
K

J K.

 .......................................................................................................................................  [1]
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(iii) J L and M.
L is shown.

I NaOH
in ethanol

and

LJ M

M. [1]

(iv) L does not

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

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

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

(v) L 4
organic product.

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

(vi)

3 3  +  ....I –
3

–  +  ......H I–  +  ....................

(vii) State one (c)(vi).

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