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QUESTION ONE - 5
(a) Draw the Lewis structure for each of the two blank molecules, and name their shapes.
Molecule o . b

(nitrogen triiodide) (hydrogen sulfide) (carbon disulfide)

\ : - T 2 -
Lewis structure W H-S-H £y 6€- S .

IT—N~—T1
|
T
Name of shape Teteantdnl bent [inear
Approximate
bond angle around 109.5° 109.5° 180°
central atom

(b) Compare and contrast the shapes and bond angles of silicon tetrahydride, SiH,, and azanone,

HNO.
SIH, HNO
i (silicon tetrahydride) (azanone)
H
| . .
Lewis structure H—S|i-H H-N=0
H
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4
(d) Methanamine, CH;NH,, is used widely in the production of pharmaceuticals, fungicides,
insecticides, cleaning agents, and in the fabric industry.

Although hydrogen cyanide, HCN, is highly poisonous, it can be used to produce methanamine,
as shown in the reaction below.

HCN(g) + 2H,(g) — CH,NH,(g) A H=-158 kJ mol"!

(i) Calculate the mass of methanamine formed when 1890 kJ of energy is released.
“M(CH,NH,) = 31.0 g mol !
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(ii) Choose the correct energy diagram that represents the reaction above and label it with the
information provided in the equation.

Energy Artd Energy
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QUESTION TWO
(a) Complete the table below for each substance in their solid state.
Meltin Attractive
Solid int (oé) Type of solid | Type of particle | forces between
P particles
Si0,(s) 100 |levelent Wetnetk | Ao ans - i
(silicon dioxide) solrck beslarns BBV
SiCl,(s) o
iCly(s :
(silicon tetrachloride) 669 MOWJ w ol [ Mt i"‘}f“w‘“"‘““" £ g
CuCly(s)
(copper (II) chloride) o Molttd e $olid MQLcwlM Dndinusttvuler {oteo
Al(s)
(aluminium) B L shd ) ALe Midalic bond

(b) Both SiO, and SiCl, contain silicon, but SiCl, has a considerably lower melting point.
Explain why there is a diﬁ’erence in melting point for these substances.
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(c) Explain why silicon tetrachloride, SiCl,. does not dissolve in water, but copper(II) chloride,
CuCl,, does. |

fo\er In your answer: Pu'”
. link to their structure and bonding
. include the type of solvent that SiCl, will dissolve in, and why

?o\t: e

. include a diagram to support your answer for CuCl,.
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ing in water.
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Diagram to show CuCl, dissolv
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water.
2H,(g) + O,(g) — 2H,0(g) A _H = —484 kJ mol™!
H-H 0=0 ?(ﬁ; H)
H, 0, . Hp

(b) The reaction of a hydrogen fuel cell is shown below. Hydrogen reacts with oxygen to produce

Use the bond energies listed in the table, and the change in enthalpy (-484 kJ mol!) provided for
the reaction, to calculate the average bond energy of the O—H bond.

Bond Bond energy (kJ mol ')
H-H 436
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(Question Three continue.

on the next page.
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(¢) ‘“Galvorn’is a newly developed form of carbon that is strong, light, and has good conductivity.
With its clean manufacturing process and wide range of applications, it is anticipated that
Galvorn could reduce the reliance on standard metals that are energy intensive to produce.

(i)  As with graphite, Galvorn conducts electricity.

What requirement must Galvorn have to allow it to conduct electricity?

dviw\'}‘ld rat wwvw\} {lcd'r-uvﬂ ‘h/h‘ L nglw[ .. (wer-

(ii) Aluminium. Al, is also a good conductor of electricity, and it is malleable (can be pressed
into shapes). These properties enable it to be used extensively in overhead power lines and
for components and shells in smartphones and laptops.

Explain why aluminium, Al, has these properties, and link it to the uses stated.
Refer to its structure and bonding.

Conducts electricity:
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Achievement

Subject: Chemistry
Standard: 91164
Total score: 10
Q Grade Marker commentary
score
The candidate was awarded A3 as they recognised the bond angle for a
particular shape, identified polarity of molecules without giving the reason
One A3 . . .
and were able to identify and label the energy change for an exothermic
reaction on an enthalpy diagram.
The candidate was awarded A4 as they were able to state the particle type
and attractive forces for most solids, explained the difference between the
Two A4 melting point of two solids linking their particle type and strength of forces
and recognised that polarity was the reason for the solubility of an ionic and a
non-polar substance in water.
The candidate was awarded A3 as they correctly calculated one step from the
Three A3 calculation in part a, calculated the bond energy of a missing bond in part b

but failed to round and give units and were able to only give a vague
description of metallic bonding in part c.






