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CIUESTION ONE

(a) Complete the following table,
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vt . |
¢ s \3‘112'311'2?{51351: —‘3415*""
7 > A N T N
lg?, ZS“IZ‘P I‘h‘i 7 ’L‘s:’_‘:’_,.q
. £3
Cr3* AR 1s?, 15%1@6' 35%, 39“, 2d
ZL{—-} I i, S
T

(b) (i) Explain why the radius of the Cl atom and the radius of the CI™ ion are different.

Radius (pm)

Cl atom 99
CI" ion 181
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3

(i) Explain the factors influencing the trends in electronegativity and first ionisation energy ASSEBEOR'S
down a group of the periodic table.

In your answer you should:

. define both electronegativity and first ionisation energy

. explain the trend in both electronegativity and first ionisation energy down a
group

. compare the trend in electronegativity and first ionisation energy down a group.
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The Lewis diagram for SeF, is shown below.

Sse_
Fo1 O F
: F :
Would you expect SeF, to be soluble in water?
Yes No

Explain your answer in terms of the shape and polarity of SelF.
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QUESTION TWO

The standard enthalpy of vaporisation, Ay 4p°, 0f sodium chioride, NaCl, hydrogen chloride, IICL,
and chloromethane, CH,Cl, are given in the table below.

(a) ldentify all the attractive forces between particles of the following compounds in their liquid
state.

Compound A 1 k) mol! Attractive forces
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(b) (i) Explainwhy A ot (Nall) is significantly higher than both Av H°(HCL) and
A7 (CH, Cl)
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(i) Explain why A, HO(CH Cl} is greater than AvapHO(HCI)
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H°(NaCl).
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(i) Define A
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(i) Whyis A, A°(N aCl) greater than Ay H°(NaCl)?
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(ili) Why does NaCl readily dissolve in water, even though the process is slightly

endothermic?
NaCl(s) — Na'(aq) + Cl(aq) AH° =+3.90 kI mol™!
e reachne '\"rse,’tfy BTN fpenttneeun. M

tHhe . MNOCY cuadked . meslecaden L owe. odobete

atvock e L MNe——m 01 WAl inds 043

A S-ee_\ocrm)\,—e_, , Im\)/ e

Chemistry 91380, 2018

ASSESSOR'S
USE OWLY




QUESTION THREE

(a) The equation for the combustion of liquid methanol is:
CH,OH(4) + %:0,(g) - P_O__Z.(g) +2H,0(4)

Calculate the standard enthalpy of combustion of liquid methanol, A H*(CH;OH(!)), using
the information in the table below.

Compound kJ mol!
A HP(C(s)) -394 et
AP (Hy(2)) 286
A:HP(CH,OH()) ~240
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(b)

The enthalpy of combustion of liquid methanol, A /1 °(CH,OH(Z)), 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.

N 4

glass beaker

——— water

3 .
VAW A WA AW AN YA

methanol burner

(i)  1f2.56 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_H°(CH,OH(/)).
The specific heat capacity of water is 4,18 J°C gL,
M(CH,0Hy=32:0 g ol !
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(i)

(iif)

9

%

Why is the experimental value obtained in part (b)(l) less negative than the theoretical
value determined in part (a)?
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The equation for the evaporation of lighid methanol is:
CH,OH(¢) — CH,0H(g)

Explain the entropy changes of the system and surroundings for the evaporation of

methanol,
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Achieved exemplar 2016

Subject:

Chemistry Standard: | 91390 Total score: | 11

Q

Grade
score

Annotation

M6

To gain excellence, the candidate needed to show an understanding that
electronegativity is the attraction for bonding electrons. They also needed to
explain why the Se-F bond is polar and link their answer more fully to the
original question of why SeFg is insoluble in water.

N2

The candidate needed to show an understanding of the difference between
molecules and compounds as well as the implications of the size of a molecule
on the amount of energy required to break the various forces. Defining terms
is a valuable means of gaining some credit. In part (c)(ii), it was important to
be able to communicate the difference between melting and evaporation
through the number of bonds being broken rather than reiterating the amount
of energy needed.

A3

This candidate was unable to complete a calorimetry calculation. There was
an understanding that heat energy would be lost to the surroundings but there
was a need to link this to the water temperature not being as high, therefore a
less negative enthalpy or to the need to insulate to ensure the heat energy
was not lost. This candidate understood that entropy was related to disorder in
a system but was not able to link this information sufficiently for a merit level
answer.






