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Achieved Annotated Exemplar Template

Achieved exemplar for 901390 2015 Total score |7
Q Grade Annotation
score

N2

1a) has not given correct electron configurations

b) Does not define electronegativity, instead describes its trend. Definition of
first ionisation energy is confused.

c¢) Clear description of decreasing atomic radii linked to increasing nuclear
charge. lonisation energy is not discussed and a trend is identified.

N2

a)

I) Equation wrong way around.

a) li correctly states that it is the same reaction.

b) Circles the wrong statement

c) Mistake in the calculation, but correct procedure.

A3

d)

Correct structures and names

Talking about polar bonds cancelling, appears to be assigning
polarity of the molecule XeOzF; to the lone pair.

First statement is neutral as discusses forces holding the
molecule together. Also states that pentan-1-ol is a longer chain
but does not qualify this by stating that both molecules are the
same molar mass. Recognises that the shape is the reason for
the increased boiling point, but does not relate to the stronger
intermolecular bonding, or the ability to stack closer together.
Correct number and units, incorrect sign.
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QUESTION ONE

(a) Complete the following table.

Symbol Electron configuration
AL 152620 M\'\
Ca® 112 (5225 0p* 35" ot B

Sc slilszlp%s%p us@/ /

(b) Define the terms elect oﬁ.ecrativity and first 1onisation energy.
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(¢c) The following table shows the first ionisation energy values for elements in the third period of
the periodic table.

Element | First ionisation energy/kJ mol™
Na 502
Al 584
Si 793
Ar 1527

the periodic trend of first ionisation energies shown by the data in the table above, and
retate this to the expected trend in atomic radii across the third period.
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QUESTION TWO

The equation for A,H° of H,O(f) is:
H,(g) + %0,(g) > H O(C) ~286 kJ mol™!

(a) (i) Write the equat1 for A H° (H

/@M/W

(i) Using the equations above, explain why A, (H yand A H° (H O) have the same
M ~286 kI mol ™.
TowVuinov_1mvolved ’MKW} A lyued aund ma ({mq
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(b) The enthalpy of formation would change if the water was formed as a gas rather than a liguid.

(i)  Circle the correct phrase to complete the sentence below.
AH® (H,0(g)) is:

less negativé than / the same H° (HO(0)).

(ii) Jystity your choice.

oot ove ol mmq fhanjuir getna
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(c) Calculate the A H° for B,H
AH® (B,O5(5)) = ~1255 kJ mol !
AH® (H,0(4 = —286 kJ mol!

B,H,(2) #30,(g) = B,0(5) + 3H,0(f) A H° =—2148 kI mol”

, given the following data:
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QUESTION THREE ey
(a) Complete the following table.
AsF, SeF,
TG AR WA 6t (xb)= 4= 4p
g-s-clxta) Ho=20p XX
% REX xx
)‘;xx \ /"F; ‘;)z ?K? F%
Lewis diagram e Af \fi :: ; < f' \ﬂﬁ
X% ;ﬁ& Jixx ;:;,‘E.;t
Name of shape TY[@D N4l WPHMWI A petope i

(b) The Lewis diagrams and shapes for XeO,F, and Gell, are shown below.

: O H
SO T n |
:F — Xe - F: H—-Ge-H
P |

Jok H

see-saw

tetrahedral

Compgr€ and contrast the polarities and shapes of these two molecules.
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Question Three continues
on the following page.

~ Chemistry 91390, 2015

ASSESSOR'S !
USE ONLY :




8

(c)  The two molecules below have the same molecular formula (C.H,,0) but have different “3225513

boiling points.

Name Pentan-i-ol Dimethylpropan-1-ol
CH,
Structure CH,~ CH,—CH,— CH,— CH_— OH CH,— (:3—~ CH,— OH
CH,
Boiling point | 138°C 113°C

(i)  Listall the forces of attraction between these molecules in each of their liquid states.
“yota_ wolewlles Wavetemporary fipoled (weat Van dar Wools), |
furwmanant ﬂ[PO[H o muﬂ{vom podi mg( cmnﬁm |
ptvathou fvce)

(if)  Use the information above to explain the difference in the boiling points of pentan-1-ol
and dimethylpropan-1-ol by comparing and contrasting the relative strengths of the

firactive forces between the molecules involved.
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(&) The equation for the combustion of pentan-1-ol is:
CsH,,0(4) + 7%:0,(g) — 5CO,(g) + 6H,

Calculate A H° for pentan-1-ol, give
A ® (CH,,0(6)
AfH °(COLgN e
AH® (H,04)

e

= =295 kJ mol™!
= =394 kJ mol™!
= —286 kJ mol™!

o

S D

e following data:

AgH ) —— 7}'1H+'6c to

- %7"{
- Qg{,
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