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QUESTION ONE

(a)

(b)

Complete the following tabie,

Symbol Electron configuration
Cl 5% 2t 19 5; 396
Zn [ACY b %dlo
s Arl s 3

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

Radiuns (pm)
C1 atom 49
Cl ion 181

Bofn, CLand GV ha e v pmmm in their pudeus |

7 and their valence eleciroms are stuated iy
dhe. e ener oy level fhus . dhere is . the

: ot eleck \}
SADE &W\O\;\ﬁk ’x’m&sf,\wtie, a\eﬁ?ﬁu@ 5 %%}&y\\&% from,

e inner s\m,\k% Recause U7 has  ar
evira eleckron t%\erc-; IS %vea\'%x re:\su\xxcs&
bekuaeen \/a\ena;e_ e,l&,c,\mm ﬁie.rdfgre_ -3%9&@%—

'"@1\ p?{\ i CopATIZv RO
& 30 (\Q‘F‘QR%‘ELCK il L s L Q\\M\}x,,\m,g_

q::_g-ﬂzp “h—)‘\—(,z(“\ f L\r\r‘},—_ 3

- f
B e 5 s 7 s T A 0\ o S i v > S WE | 138 T "Hf\{\:i

Preteoos— %_%QCHL'Q‘Q)\\JHQ r\m\*\c:s\" freve

PET A Yo Ll oos radius  of 49 am /

Chemistry 91360, 2016

valeyes e\aﬂ QAT

ASSESSC
USE ON:



3

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

In your answer you should:
Ve 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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Complete the following table:

ICl,- CIF,
T TIEY = 206 7+[3v<'z) |
,—-ﬂ y .. “ - \% r \‘_:_'::
Lewis diagram cy CLs
/N L
L C’\ ' :t’]?
Name of shape SCLL,L o L PK&Y\E\( T s Zx\C)Qd

The Lewis diagram for SeF, is shown below.

Would you expect Sel, to be soluble in water?

s

Explain your answer in terms of the shape and polarity of Sely.
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QUESTION TWO ASSESSOR'S
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The standard enthalpy of vaporisation, A, > of sodium chloride, NaCl, hydrogen chloride, HCI,
and chloromethane, CH,Cl, are given in 1he table below,

(a) Identify all the attractive forces between particles of the following compounds in their liquid

state.
. Compound AvapHO ! kJ mol? Attractive forces
““e{i Flechrastatic jonie afirachon
'a‘S’;,‘_y NaCl 194
hpbcl:r@,m I NN parma et u
HCI 16.0 d\{br:?}se ! POYR. ,.»:S Q,}\'\P S\ R

oertny Ak C_\\\j) AR | depe Puﬂ‘ 2 \-\
CH,CI 22.0 dipote. -

(b (i) Explain why A, 7°(NaCl) is significantly higher than both A, ot (HC1) and
A FP(CHLCD),
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(e) (i) Define A, H°(NaCl).

fus

Ent ha{\Pu\ thrxon_ ke b omole of selld

@ 1% (,ur\we,r*g&d 4(:) J mo‘@ r."_b{\
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;}D 5 ¢L
(iy Whyis A, F°(NaCl) greater than A, _H°(NaCl)?
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(il1) Why does NaCl readﬂy dissolve in water, even though the process is slightly
endothermic?
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QUESTION THREE

(a) The equation for the combustion of liquid methanol is:
CH3OH(,€) +%:0,(g) = COz(g) +2H,0(0)

Calculate the standard enthalpy of combustion of liquid methanol, A J1°(CH,OH{£)), using
the information in the table below,

Compound kJ mol!

A HP(C(s)) -394

AH (U (g)) 286
AH°(CH,OH(0)) —240

Ceyt Oy 7. C OL (&) e U =
XL HL-{" l/J, ,,)_(33) -7 H O(;} ZLH_' ‘Z?{é
m, C(3+ /ZO’I} (ﬁ‘JJVD-HzQ-Q >CHSOHG\) ﬁ)“" _-lqb

LG+ Outg) —> (O g(p - aH= o294
% + O, (&) =7 2 HQ’(J (a) o o e Z(”Z%if;> = =5
CHy OH Gy —> g@ﬁ + ' O, @bﬁ)__ak.;?;t;lg@)) CAH = 2HC

Do (CH&,O} (d,> Cg(fﬁg‘f‘( 5725 7['“ QLPO
- 7,@@; l/c,\)rv'\oé
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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 methano! and measuring the temperature change in a known mass of
water above the burning methanol.

glass bealker

D -

e —— water

VA v AW AvAw.a v

methanol burner

() 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 °(CH,OH(Y)).

The specific heat capacity of water is 4.18 J °C~!1 g1,

AT = 34-5-21-2 =(3°3 :
Q:imeacT
_—5%%?@ T S - S O _
= 27-797. ]
n: /oA
-0 0%
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(if) Why is the experimental value obtained in part (b)(i) less negative than the theoretical ASSESSOR'S

value determined in part (a)?
RBecause tne exper I\ VET R DoS L\dau\ r\o
wnder standora Cu’\d&mr\\ 2k INSEN
N open ----‘Q“\%m Lo P\e:afr eneﬂ?)JB
could be [zt as well 3% mass o

_ szﬁ,.) o as t{' QVGY)Q(&‘\@_E//

(iii) The equation for the evaporation of liquid methanol is:

CH;OH(¢) - CH,0H breatein A1) s ado
;OH(E) ;OH(g) . - '\_;)?B A \F'\ z Ay N
Explain the entropy changes of the system and surroundings for the evaporation of
methanol,
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10

Extra paper if required.
Write the question number(s) if applicable.
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Subject:

Chemistry Standard:

91390

Total score:

21

Q

Grade
score

Annotation

E7

The Excellence was achieved through part (b)(ii) with a comprehensive

understanding of ionisation energy and electronegativity trends. To achieve a

grade score of E8, part (c)(ii) needed to have greater reference to the
insolubility of SeFgs than ‘like dissolves like’.

E7

To achieve a grade score of E8, this candidate needed to understand that
vaporisation required the breaking of all bonds as opposed to the breaking of
some bonds for melting. Although the candidate understood that part (c)(ii)
was an entropy question, they were not accurate enough in their
communication to demonstrate comprehensive understanding.

E7

This candidate needed to be able to carry out the calorimetry calculation giving
their answer to an appropriate number of significant figures to achieve a grade

score of E8.

All other parts of this question were answered comprehensively.




