
Paper2 

I. (a) (i) • Higher temperature will have a higher rate of reaction. l 
But the forward reaction is exothermic, increasing the temperature will shift the I 
equilibrium position to the left. 

Therefore, the operating temperature is set at 300°C. 

(ii) total number of particles / total number of molecules

(iii) (1) carbon monoxide/ CO and hydrogen/ H2 

(2) methanol / CH30H

(b) (i) fractional distillation ofliquefied air

(ii) • The hot gas from reaction chamber can help beat up the hydrogen and nitrogen. 
It is to save energy. 

(iii) Number of moles ofN2(g) = 420000/28; Number of moles of H2 = 96000/2
Mole ratio ofN2(g) to H2(g) = 420000/28 : 96000/2 = 1: 3.2,
N2(g) is the limiting reagent.
Mass ofNHJ(g) produced= 420000/28 x 2 x 17 x 15%

=76.5 kg 

(iv) (1) 4NH戶502 今 4N0+6比0

(2) 4N02 + 0己鸊0➔ 4HN03 

3

(c) (i) (I) Compare experiments 1 & 3, [sucrose] remains the same but [HClJ is three I 
times, rate is also three times. Therefore reaction order with respect to HCI is 
one. 
Compare experiments I & 2, [sucrose] and [HCI] is doubled, the rate is 1 
quadrupled. Therefore reaction order with respect to sucrose is also one. 

(2) rate = k [C12氐011(aq)] [HCl(aq)]

(3) With data from Trial I ,
6.0 x 10-7=k(0.010)(0.10)
k= 6.0 x 10一4 dm3 mo! 一I 8-1

(ii) Acts as a catalyst.

(iii)• Need not to separate fructose from the mixture after enzymatic hydrolysis of starch 
but the hydrolysis of sucrose needs to do so. 

• Higher atom economy as glucose is the only product from the enzymatic hydrolysis 1
of starch.
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2. (a) (i) Cellulose is biodegradable.

(ii) Molecules in liquid crystals
• are usually long and rigid rod-like/ long and disk-like.
• contains C=C /N=N double bonds.

1

1
 

(iii) • Many benzene rmgs in the structure cari make it rigid. 1 
• There are many strong intermolecular hydrogen bonds between the polymer 1 

molecules.

(b) (i) face-centred cubic / cubic close-packed

(ii) (1 + 4) X 12 + 1
=4

(iii) 12

(iv)• 18-carat gold is an alloy which is harder than pure gold.
• Different kinds of metal atoms in alloy have different size making the atom layers

difficult to slide over one another.

(v) stained glass

(c) (i) (1) HOC比CH2C比CH20H

: 三］一C《
H

(2) Condensation polymerisation

(3) Extrusion moulding / injection moulding

(ii)• resistant to chemicals
• resistant to tear and wear

(iii) (1)

(2) Optically inactive because there is no chiral centres.

1
 

l

l
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3. (a) (i) Sodium hydroxide solid is deliquescent. /
S odium hydroxide solid would absorb carbon dioxide gas from air. 

(ii) •
． 

(iii) •
． 

(b) (i) (1)

(2) 

(ii) (1)

(2) 

(3) 

Add a few drops ofHCl(aq). 
Pale yellowish•green gas evolved which turns moist blue litmus paper red and then 
bleaches it. 

Similarity: Both show an absorption peak at 3230-3670 cm-1 (0-H 
1
gr

(C
ou

=
p
O 
s). 

Difference: Only chitin shows an absorption peak at 1680-1800 cm- groups). 

Cr20汽aq) + 6Fe2+(aq) + 14H\aq)➔ 2Cr3\aq) + 6Fe3+

(aq) + 7比0(1)

Number of moles ofFe2+ = 0.0642 x 26.88 x 10一3

= 0.0017257 mol 
[Cr20汽aq)] X 25.00 X 10一3 X 6 = 0.0017257 
[Cr20汽aq)] = O.oI 15 mol dm一3

Blue filter allows blue light to pass through and the orange Na2Cr207(aq) solution 
absorbs blue light to a large extent. 

The absorbance is directly prpportional to the concentration of Cr20汽aq).

Absorbance = 0.26, [Cr20汽aq)] found from the graph = 7.0 x 10-4 mol dm-3 
[Cr20汽aq)] in sample B = 7.0xl0-4 x (100) = 0.07 mol dm-3 

(iii) C olorimetry is more appropriate.

(c) (i)

The very low colour intensity of the solution can still be determined by colorimetry.

The mass spectra ofX and Y are recorded respectively.
． 

． 

In the mass spectrum of X, a significant peak at m/z = 43 appears for CH3 CO+ ions 
which does not appear in the mass spectnun of Y. 
In the mass spectrum ofY, a significant peak at m/z = 119 appears for C晶CH2CO+

ions which does not appear in the mass spectrum of X. 

(ii) (1) ． Na2C03(aq) is added t o  the solution of X and Y in dichloromethane. 
． The mixture is shaken in a separating funne l. 

The mixture in the separating funnel is allowed to settle, and the aqueous layer 
is then separated from the organic layer. 

． Dilute比S04(aq) is added to the aqueous layer until no more precipitate is 
formed. 

． Solid Y can be obtained by filtration. 

(2) Measure the melting point of the solid obtained.
If the melting point of the solid is 77°C, it may be pure compound Y.
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