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QUESTION ONE assessors
Complete the following table.
Symbol Electron configuration
2 16" 25% 205 3¢ s 20°
Zn 152757 20% 257 3p°us’ 3" U
Gt 152257 2PF B Bt @

(b)

(1)

Explain why the radius of the Cl atom and the radius of the CI ion are different.

Radius (pm)
Cl atom 99
ClHion ' 181
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(i) Explain the factors influencing the trends in electronegativity and first ionisation energy ASSESSOR'S
down a group of the periodic table.

In your answer you should:
#  define both electronegativity and first jonisation energy

#  explain the trend in both electronegativity and first ionisation energy down a
group
yd compare the trend in electronegativity and first ionisation energy down a group.
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(i)  Complete the following table:

- A I
Lewis diagram {08 N ‘e

T=Shap e

Name of shape

Would you expect SeF to be soluble in water?

Yes No®
Explain your answer in terms of the shape and polarity of Sel...
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QUESTION TWO

The standard enthalpy of vaporisation, A, apt? > Of sodium chloride, NaCl, hydrogen chioride, HC,
and chloromethane, CIL,Cl, are given in the table below.
(a) ldentify all the attractive forces between particles of the following compounds in their liquid
state.
E 1 X
Compound A 1 kI mol //Attxactwe-fames_w_u_?_h_-___;:‘rm
NPiimanent chapole-dapele bords
NaCl 194 < Jempocacs diapole -drapete bond's
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CH,CI 22.0 ey iry L aane - oG gore BHperild

(b) (1) Explain why A, HU(Na,Cl) is significantly higher than both AvapH"(HCl) and
A H°(CH, CI)
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(i) Explain why A,pH°(CH,Cl) is greater than Ao H (HCI).
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(C) (1) Define AﬁlsHO (NELCI) Aagisc"sh?gs
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(i) Why is A" (N aCl) greater than A, H°(NaCl)?
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(iii} Why does NaCl readily dissolve in water, ev&n though the process is slightly
endothermic?
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QUESTION THREE

(a) The equation for the combustion of liquid methanol is:
CH;OH(!) + %0,(g) = CO,(g) + 2H,0(¢)

Calculate the standard enthalpy of combustion of liquid methanol, A J°(CH,OH(£)), using

the information in the table below,

Compound kJ mol™!

A H(C(s)) -394

A P(H,(2)) ~286
AP (CH,0H(£)) —240
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(b)  The enthalpy of combustion of liquid methanol, A_H °(CH,0H(£)), can also be determined by
burning a known mass of methanol and measuring the temperature change in a known mass of
water above the burning methanol.

ol
2 - —
Pt
glass bealker ok l -
a

methanol burner

(iy If2.56 g of methanol is burned, the temperature of 500 g water increases from 21.2°C to
34.5°C.

Using these results, calculate the experimental value of A 7 °(CH,OH({)).
The specific heat capacity of water is 4.18 J °C-! gL,
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(i) Why is the experimental value obtained in part (b)(i) less negative than the theoretical
value determined in part (a)?

Fleat s Jest o Je

/he eI O mIen f /%/("Lf//
f’%;j }ﬂ(ﬁf/;?}f‘)g«ﬂf W T //]/ f/:’/////t" gf}/

Lhe  enis / vecorded) will be Jes 59, /7?’7//// ve Shon
_ //?//7///// wes o /f’///[//ﬂ/éf&///,
(iii} The equation for the evaporation of liquid methanol is
CH,0H(¢) — CH,0H(g)

Explain the entropy changes of the system and surroundings for the evaporation of
methanol.
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Merit exemplar 2016

Subject:

Chemistry Standard: | 91390 Total score: |17

Q

Grade
score

Annotation

M5

In order to achieve a higher grade score, the candidate in part (b)(i) needed to
refer to the electron-electron repulsion in the energy level through gaining an
electron, rather than the electron : proton ratio causing the change in radius
size.

In part (b)(ii), there needed to be an understanding that electronegativity is
related to the attraction for bonding electrons rather than for its own valence
electrons.

In part (c)(ii), the candidate needed to address the question which was asking
if SeF; is soluble in water, so their answer was not comprehensively linked to
the original question.

M5

The candidate needed to understand that NaCl is an ionic solid and therefore,
its forces were electrostatic and very strong, thus requiring more energy to
break. Although the candidate knew that CH;Cl has a larger molar mass than
HCI, they needed to link this to the increased temporary dipole-dipole
attractions.

Parts (c)(ii) and (c)(iii) needed to both be complete answers for an Excellence
grade. In part (c)(ii), there needed to be no reference to intermolecular forces
for NaCl and in part (c)(iii), there needed to be an understanding that the two
moles of products were ions, as well as a more accurate reference to the
spontaneity of the reaction with both enthalpy and entropy.

E7

This grade needed an accurate calorimetry calculation to achieve a grade
score of E8. The inclusion of the alcohol used is not required to calculate the
heat transferred (q).

All other parts of this question were answered comprehensively.




