Nitrogen and Sulfur — 2023 June AS Chemistry 9701

1. Nov/2023/Paper_9701/11/No.24

If ammonium cyanate is heated in the absence of air, the only product of the reaction is urea,
CO(NH,),. No other products are formed in the reaction.

What is the formula of the cyanate ion present in ammonium cyanate?

A CON,” B CON,” C OCN- D OCN*

2. Nov/2023/Paper_9701/12/N

NaOH(aq) is added to NH he mixture is warmed.

The gas that is pged mp red litmus paper blue.
res
Which row is correct?

behaviour of the ammonium | behaviour of the water present
ion in NH,CI on the litmus paper
A Bronsted—Lowry acid Bronsted—-Lowry base
B Bronsted-Lowry acid Brensted-Lowry acid
c Bronsted-Lowry base Bronsted-Lowry acid
D Brensted-Lowry base Bronsted-Lowry base




3. Nov/2023/Paper_9701/22/No.2(d, e)
(d) Identify one natural process and one man-made process that cause the formation of
atmospheric NO and NO.,.
a0 L= I Tt TSSO
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(2]
(e) NO, is a brown gas that can be used to form nitric acid.

(i) NO, is a free radical.

Define free radical.
(ii) NO, has a catalytic role in the oxidation of atmospheric sulhq%.

Write equations to show the catalytic role of NO,, in th§
(ili) State one environmental consequence@ oxidation of atmospheric sulfur dioxide.

X

ombustion engine contributes to the erosion of marble statues?

4. June/2023/Paper_9701/11/
Which emission from a

A carbon mo@x

B nitrogen 0
C nitrogen dioxide
D

unburnt hydrocarbons



5. June/2023/Paper_9701/12/No.23
Ammonium sulfate, (NH,),S0O,, and ammonium nitrate, NH,NO,, are used as fertilisers.

These salts have different percentages by mass of nitrogen. They have the same effect as each
other on the pH of wet neutral soil.

Which row is correct?

higher percentage

of nitrogen by mass effect on pH of soil

A ammonium nitrate decrease
B ammonium nitrate increase
C ammonium sulfate decrease
D ammonium sulfate increase

6. June/2023/Paper_9701/12/No.24 \ /

The equation shows a reaction that occurs between carbon m& e and nitrogen monoxide in a
catalytic converter.

2C0O(g) + 2NO(g) — + Ny(9g)

Which statement is correct? 00

The catalyst used is finely divided iro

The reaction prevents greenhou missions into the atmosphere.

The reaction reduces the f the formation of photochemical smog.

o 0O o P

The reaction results j sed ozone depletion.

¢
24
7. lune/2023/Paper 9701/1

HCN has been dete
interstellar gas.

d in interstellar gas. The molecules below have also been detected in

Which molecule contains the same total number of valence shell (outer shell) electrons as HCN?

A HNO B NH; C NO D PN



8. June/2023/Paper_9701/13/No.26
Which statement about the oxides of nitrogen is correct?

A
B

During lightning storms, atmospheric oxygen and nitrogen combine to form oxides of nitrogen.
In a catalytic converter, nitrogen monoxide is removed by reaction with carbon dioxide.

In car engines, the restricted supply of oxygen eliminates the possibility of the formation of
oxides of nitrogen.

In the atmosphere, nitrogen monoxide reacts with sulfur dioxide to produce sulfur trioxide.




9.

June/2023/Paper_9701/21/No.5(a, b)

(a) Molecule M is present in petrol, a fuel used in cars. M is a saturated, non-cyclic hydrocarbon.
M contains eight carbon atoms.

(i) Construct an equation for the complete combustion of M.

..................................................................................................................................... [2]
(ii) Describe how the composition of products differs when incomplete combustion of M

occurs.

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

(b) When petrol is burned in an internal combustion engine, oxides of nitrogen are released into
the atmosphere. Oxides of nitrogen are responsible for the formation@id rain.

(i) Suggest the conditions required for the production % of nitrogen during
combustion of M in an internal combustion engine. Uge priate equation in your

danswer.

and SO, Identify the rq
equations.

e oxides of nitrogen in this process. Include all relevant

(iii) State one other type of air pollution that is caused by the production of oxides of nitrogen
in an internal combustion engine.



10. March/2023/Paper_9701/12/No.1
Four equations representing reactions of nitrogen or one of its compounds are given.

Which equation represents a disproportionation reaction?
A 2HNO, + CaCO, — Ca(NO,), + CO, + H,0

B N, + 3H, - 2NH,

C NH,CI + NaOH — NH, + NaCl + H,0

D 2NO, + H,0 — HNO, + HNO,

11. March/2023/Paper_9701/12/No.17 o

Two procedures are described. 0

gf oxygen and then NO is added to the product mixture.

2  Sulfuris burn xcess of oxygen and then NO, is added to the product mixture.

1 Sulfuris burned in

Which proced u;e* me sulfur trioxide, SO,?

""
A both1and2.” B C 2only D neither1nor2



12. March/2023/Paper_9701/22/No.3(a)
Alkenes undergo an addition reaction with a 1:1 mixture of CO and H, to form aldehydes.

Fig. 3.1 shows the reaction of propene with a 1:1 mixture of CO and H,,.

co CHO
,/"\Q\\ —_— NCHO and
H2
propene A B
Fig. 3.1

(a) (i) Define addition reaction.

@ ....................... [1]
(ii) Aldehydes A and B are structural isomers. ag
.......................................................................... @ [1]
(iii) Name A. &

a 1:1 mixture of CO and H, produces A and B
% A and 4% B.

(iv) The complete reaction of prop
only. The product mixture contai

Calculate the mass ofs

&

*

d in this reaction when 5.00 x 10%kg of propene is used.

MAsS Of A = Lo kg [1]



