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QUESTION ONE

(a) Complete the following table.

Symbol \_xﬂec_tlml_mn_ﬁg!‘;ration
A 1572526003

| “ 2o b q
Cu?* % § 1527027 3 2 A 3 )

Sc -

(%2 2{’(’3;t 39{_3&\' lksl

(b)  Define the terms electronegativity and first ionisation energy.
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(¢) The following table shows the first ionisation energy values for elements in the third period of

the periodic table.
Element | First jonisation energy/kJ mol™!
Na 502
Al 584
Si 793
Ar 1527

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

The equation for AJT° of H,0() is:
H,(g) + ¥0,(2) > H,0)

—286 kJ mol !

(a) (i) Write the equation for A H° (H,(g)).

"

W, 00y # {% “1(5\ T %Oi (jj"

(i) Using the equations above, explain why A I7° (H,) and AH° (H,0) have the same
value of —286 kJ mol~L,

/
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(b)  The enthalpy of formation would change if the water was formed as a gas rather than a liquid.

(i)  Circle the correct phrase to complete the sentence below.

AH® (H,0(g)) 1s:

éess negative than )/ the same as / more negative than A J7° (ILO(0)).

(ii)  Justify your choice.

\ ,.ff:_
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(¢) Calculate the A H° for B,H (g)\given the following data: g .
AH® (B,05(s)) I
At (H,0(0) =286 kJ mol"!

B,H,(2) +30,(g) — B,04(s) + 3H,0(f) ArH°/=—2148 kJ mol ™!

ng point of boro .

Y+ 3O — B, %@, G 2’4918,.%!4‘_ J

é Uaao\s mm) 'ﬁlﬂds Gonmes] ) / e
= (\*\1‘55) X )y~ (auyg) /

= TT0% / zu;% /

B toig = P el /
N
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QUESTION THREE | CZ&T g
(a) Complete the following table. : - .

AsF, SeF6
3 RL .
+4 fp; ¥

; , B | }
‘f*\ : o P
Lewis diagram A _ \ /

e N R F 5
*h > F
Name of shape + “’jﬂw\ B‘k“‘ﬁ‘““““x“\ ‘ ()(;prq\\e.{)lm\

(b) The Lewis dfagrams and shapes for XeO,F, and GeH, are shown below.

HOF H
F - Xé F: H-Ge—H
H g: IEE
see-saw . tetrahedral
i

Compare gnd contrast the polarities and shapes of thése two molecules
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(¢) The two molecules below have the same molecular formula
boiling points.

Name Pentan-1-ol Dimethylpropan-1-of

e ?Hs
Structure CH,— CH,— CH,— CH,— CH,— OH CH,— C—CH,— OH
!

CH,
Boiling point 138°C 113°C
(i)  Ligt all the for f gen these molecules in each of their liquid states.
. weall R
r TLﬁj \105(\\ Qo:\)tmh %ﬂ‘\ 1o ‘i‘er M\tr_v\,\&r {O“ &
Shigad in¥ea

i ﬂm‘l m W W\‘Lw\mw #ﬂfce 6
T!‘fﬂ o&\’;(} CO:{\D{?‘}/( ‘-\.,!Amﬂ A hof&: (\fr; \

Boﬂ: A Fo‘ar i'i-’ﬂ* fer Mned‘

toe '\

(ii) Use the informnmati ove 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
attractive forces between the molecules involved.

s .
Petan-\-ol  hag & [wf;zr boil o o nF
en . Jer . A

D; q}&‘\}\j\ propin ~1-ol e to Al cbed the ks G
fFave  on dhe molecvtrl;g . TLcj both  are R‘,Lar molecules
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(d) The equation for the combustion of pentan-1-ol is: ASSESSOR'S’
| C,H,,0(8) + T%0,(g) — 5C0,(g) + 6H,0(¢) -
Calculate A H° for pentan-1-ol, given the following data:

AH® (CH,,0() =-295k] mol!
A ® (COL(g) = —394 kJ mol™!
AH° TL,00)) ==286 ki mot
| S Rodsusher  5( pobids)  ~ % (reacaals )
\‘

2§(-3) + 6¢-25¢) - (-245)

SRR <4 [ SRR § T AR

e
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Achieved Annotated Exemplar Template

Achieved exemplar for 901390 2015 Total score |12
Grade :
Q iyt Annotation

1a) has given correct electron configurations

b) Has not clearly stated that electronegativity is concerned with bonding
electrons. Has not given full definition for lonisation energy, missing out the
words “1 mole of electrons from an element in its gaseous form”.

1 A4 ¢) Has described in creasing protons in the nucleus and linked to increasing
nuclear charge, which leads to increased attraction between the nucleus and
valence electrons. Has not clearly stated that the same energy level is being
filled and so no additional repulsion. States trend in atomic radii.

a) 1) Correct equation
a) li )correctly states that it is the same reaction.

2 A3 b) Circles the wrong statement
c) Correct calculation
a) Correct structures and names
b) Does not discuss the parent geometry, or the reason for taking
3 M5 this shape.

c) Has randomly assigned different intermolecular forces to different
molecules despite them having the same forces.
d) Correct calculation
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GUESTION ONE

(a) Complete the following table.

Symbot /

Al

Cu?*

24

Sc

(b)

o o : ? -
fers _ffé,,,,,fz“?ﬁ PRy Flon fobecen ’Liﬁ’wc:’”ﬁ _anel pedt o

First ionisation energy: _ 74¢ Fiosh igmsehien endigs” 55 AHE oY

" - )
/c“;?uw/%fffﬂwf e foesk  guberried £ glechie

Ahe  oalerred o shdl S

(¢) The following table’Shows the first ionisation energy values for elements in the third period of
the periodic table. _ L -

T T *,
Element | First ionisation energy/kJ mol™ - N Y
Na 502 / T2 s 2pt 3] \

- & 2 . T i
L. Al 584 [ | 02 200w e s

i &y Si ’ 793 m:’?‘s < _(‘:';.S < ,.)G i "."J 2 3;—’7’%}; Z.

Ar 1527 \ | ev 2yt e
iy \ //f
Justify the periodic trend of first ionisation energies showit by the data in the table ab

relate this to the expected trend in atomic radii across the third period.

——

-
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e Eascs | Fhrs e beccius e ol frows frsajﬂv o eSS
194

Lo grd adiling i teg i gmed  gl€trarnS oy AAT ESarge

e~

sy fevC/  imere @Sing  TAE qul el Choego
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QUESTION TWO

The equation for AJH® of H,0({) 1s:
Hy(g) + 20,(g) -» H,0(0) —286 k] mol™!

(a) (1) Write the equation for A H° (H,(g)).

2. 7 7 b 3
/ r'f._'jz‘ (9-') (‘/'/

(ii) Using the equations above, explain why AH® (H,,) and A H° (H, O) have the same
value of -286 kJ mol” _

/7/357 have *'}w saynte vdlae jvé’(mr;ﬁ et how buth thie
=
-

g ud Fons  are the £a7 . e
.—/-d—.-__—w—_.___-—

§ 7
L’)?

(b) The enthalpy of formation would change if the water was formed as a gas iather than a liquid.

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

fes "regative than / the same a Cmor,egggatlve than ;/A/ He° (H,0(0).

(i) ~Justify your choice.

A fakes more eng &8 fe__fa ’”‘Oﬂfwﬁw“/‘c/fuﬂ

for liguiel: fomm As fhe  cntsgy  regeiceed  farea selid f
et Fre fersvse goul enig bocak g Seone e el

A Gt v g

o Migecel Ao AL g O i Ch e 72 T
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(c) Calculate the Ad7° for B,H(g), given the following data:

AHIBOLS) = —1255 kJ mol"!
H° (H.ZO(C)) = —286 kJ mol™!
B,H,(g) + 30,(g) — B,0,(s) + 3H,0({) A H° =-2148 k] mol™

The melting point of boron is 2300°C.
214§
Bt 3H > B_H A =~ 1lesS K)mel™

2(N Z (0 2 Ll F L e i

_ A (L,Zj‘,- -zl g ;
Ty gz ) e 360 £

R — 1
;

0T e 3 o R
€5 () Cy

2
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QUESTION THREE A ool

(a) Complete the following table.  + / T

Eewis diagram

/

‘ 1
j”?ﬁ iy P
Name of sape " o) pobahedval
’ et vl e

bipy i
/

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

an . " E .\\HI.

:F - X6 - F H—-Ge—H
s H E
R H

see-saw tetrahedral

fe and contrast the polarities and shapes of these two molecules,

L, e

= Ahe molecdle is polac  as ARE pood dyoslCs  clen capee )
\_‘_‘_‘,‘..-——v-"“"". ;

i the melecale (s gt sgmpzeteical  [he ¢ -0

aned K< f/; ol s glse //ffd £ HCcalSS  of {the
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O oned F i€ raced  glecrrancgaltin dhan e
L Shape © fhe o buy=C s sea 5 A5 SE b el cleonent s

are cepllling Ahe Jfeoe peid ef glectroms: (here g ¢

ST segiens o efeckre s e sttty crowmsd Ko Hhae atcal

B 2 s 4 CEGeTS e e et ng A Al e oo g0E

the e “H  pondd is  pelay becouss Gf dhe el
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(¢) The two molecules below have the same molecular forfiula (C;H,,O) but have different ASSESSOR

boiling points. .

Name Pentan-1-ol Dimethylpropan-i-ol

CH,
Structure CH,— CH,—CH,— CH,~ CH,— OH CH,~ Cl)* CH,— OH,

./l

-

Boiling point 138‘{’_ et i1zec A

P [{4 73 ~-;<,\|’°L

cn FEES N AR-A

1 the forces of attraction betwee\hese molecules in each of thetrliquid states.

\

e beth anelecales there m,cf 7 m ing @ wnich

5 e l/fl'y Sire "“jf Feree ot = ;%K;AK/IO) - /éc:c’ i5 alse

"_;/k/ié’ff- ’”}'L"&ié 7 I'-,? r/ﬁdn f e of- RPNV SV S I S TR /{;»()"f”?f"’
ant Fo dipele Aecif S b atteaiFlon f Dimerhylpoopen 2 /
{3&;5 Eig g Sl 17 A7 '—/5,(,-/5;/ :é‘;}; ﬁ,/,: P ‘f,/ Pf,://’rnt(/’-’\’— L _5(3 <

E T has e ,w(ﬂw,aw7 Vorers of adbeect e
(i) Use the information above to explain the difference in the boiling poing’of pentan-1-ol

and dimethylpropan-1-¢ -0l by comparing and contrasting the relative strengths of the
att1act1ve fo;ces between the molecules mvolved

et e
.

Berh meleqite b have hydawgen b cading  ehich explains 1L

Lo qh b |“"3 ) ?ﬁ___c_f:f’}:kfi, ol buth amclcades: Ho e Cr O fintgn -

ot
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b e € L ,
o Pl b s Kl
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(d)  The equation for the combustion of pentan-1-ol is: ASSESSOR'S

USEONLY
CH,,0(0) + 7% 0,(g) = 5CO,(g) + 6H,0(7) :

Calculate A H° for pentan- —61, given the following data:

200y =-295k] mol"!
AP (CO(g)) = -394 kJ mol~!
HO(H,0() =286 kI mol!

- ) N . .
S C ""GHM“C“E'?C«MH ﬁ HEE 298 Ko
£s) 2 ¢y) : eg) f P _
4o oo o M T 3T R e | -

-

: . . - - -
H_Ale o O A - 28 ER el T
g .

‘g
i @,

! R
(00 -Freverse . (0 S AT g/fr NG 2 295 K)meai ™!
[ 7reeest s L Gt S D s # AT R el T
E)x s b6+ FON—s scO A HTz < ITTOKjaal L
Jx S B L FONG el A 5 DTSR el

@~ € -

3o B O o HT s T K el |

t

==
o $X
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Extra paper if required. naSES
USE
Write the question number(s) if applicable.

QUESTION
NUMBER

S @ SC 4 éH F e 3 CH O AH= 295
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3 () 64 4 20 ~ guo >..4? HO= =07 160 et
; /

TR T
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0 =2 S AL 4 Lo O s 26T e
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Annotated Exemplar Template

exemplar for 901390 2015 Total score |13
o Annotation
score

M5

1a) has given correct electron configurations

b) Has one correct definition

c) Links increasing nuclear charge to increased electrostatic attraction, but
does not link to increasing number of protons. States it is harder to remove
and electron, rather than linking to energy. Does not discuss atomic radii.

A3

a)

[) Correct equation

a) li )correctly states that it is the same reaction.
b) Circles the wrong statement

c) Correct calculation

M5

c)

d)

Correct structures and names

Correctly discusses electron repulsion, total number of electron
areas and parent geometry. States number of bonding and non-
bonding pairs and links to the actual shape. Discusses bond
polarity and links to electronegativity. States polarity of molecule
and links to dipoles cancelling/ not cancelling.

Hass assigned permanent dipoles to only one molecule and talks
about polar bonds of C-H cancelling.

Correct calculation
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QUESTION ONE

(a) Complete the following table.

Symbol Electron configuration

e Al

nor 182062 Dot 3 gt 2a

o Se it 2s™ 2pb 2s* Bptlhst B0

(b) Define the terms electyonegativity and first ionisation energy.

po;w O’Q @\QC-%*(OQS e e e

First ionisation en/ag{ ‘\’\“\% CM’Y\&\/\J’\)Y CS"{ Lereygy  (aiunredct

"‘t@ semmoevl Arnol C/ Qfomf\ imo\

of_ahoms o QWW\TMmWAO%?§§@;§

mH‘\& _t i Chﬂ""?e S

(¢) 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
St 793
Ar 1527

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

A ol Yhe Q,\Ql”\’\e,\'\ﬁ Q@ i "H\Q gm\
pecect A meawwmmw_
NN =S o @Z Sh& C\U\ﬁ (2 =€r\6r% lewe) @

by oo e glecvors. As pue” Qo ot

)
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QUESTION TWO

The equation for A ° of H,O(() is:
H,(g) +20,(g) » H,0(f) ~ —286 kI mol™!

(a) (i) Write WOH for A H° (H,(g)).

Mgy Ca(gy T PO Ao 286Ky

(i) Usirg the equations above, explain why A /° (H,) and A H° (1,0} have theSame
alue of —286 kJ mol™.

Ach and Al hawre He some vave
C)J; -2 B0k S cfs %Q sarne  eaCho
1S OCCthS [T Teéc_tH’lT‘g A e

S ENCr Gor XeG mre 4o Weak ard
T&Q@W\r\ oS

(b)  The enthalpy of forfation would change if the water was formed as a gas rather than a liquid.

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

less pegative than / the same o5 / (more negative tham, A H° (HQO(E)).-

ustify your choice.

E Lol e  Mere ned C(,‘\“\\/’e M‘\Qr\
AW ok WOy a5 \bhen dhe  terds
O&P‘Q (53 Q\r\d\ OQ CC\D Cmﬁ bre(;ker\

e_ \m

= Fez:{(,&\(‘ecrx oS J(he,fe s @g& @c\@"r 5
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(c) Calculate the A /7° for B, }Wn the following data:

AH® (B,0 (s)) = 1255 kJ mol™!

= —286 kJ mol™!
A H® =-2148 kJ mol~ !

AJ;H-,‘* K .
\’ZSS“
-v—leS

78 @v%ﬁz@ — R Mgy Ad= 435K0ndh
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QUESTION THREE

(a) Complete the following table.

/ AskF, iy
<Fr. 2fs
‘o
Lewis diagram . A% — “Sﬁ
X / . e
43 \ -
xK :F ; ) h
Name of shape ;\ Xﬁ)\ @%V@Lﬁ\\d OC*QhedVCL\/
/N /
(b) The Lewis diagrams and shapes for XeQ,F, and GeH, are shown below. P )
0 H
il I
F Xe - F H-Ge-H
fl ]
ek H
see-saw tetrahedral

ompare and contrast the polarities and shapes of these two molecules.
-ﬂ\%re o< S— REaS.... OJF ¢ leCH‘or\ den%zﬁ(j OU“ o4
the Q@"\\‘fq\ Xe _aromn i Xe (. NS a~a 1
- Pone whece oS thee (S __________égr,,,,\,,,@fecm_._._,@!c_______e_tec:‘
deesityGvand. the central G cdeom w Gel
ang HO\M\Q‘?Q\\:SDM?_ Ao Aleckcon-¢
Vep\)\%‘mf\ %\e_ _ Q\Q(;‘rf(}‘r\ __ ﬁepe\ eocin_other~
¥ o *\f‘?\goﬁq\ b\pdraﬂf\\ol R )(6026 golac
\\—Q\«*@k\@\(‘m L Qe\"\L{_ V@u(%ﬁj AN L H\e
e pe. OQ _Seegauo. v k{’_O t’l arck *‘r@’cﬁ:ﬂr
M OQHL;_ Sinee . O C\i\O\ F oo veox
et .*r\ecjcér\ Wv’\ Je loord dedes
wil Lo (07X FX) . YeO,B
Cu\d\ I:\& AS . \r’“‘(\cx*i e\ ec/%\’“or\ejaﬁuﬁ W -
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(¢) The two molecules below have the same molecular formula (C,H,,0) but have different
boiling points.

Name Pentan-1-ol Dimethylpropan-1-ol

CH
_ .. !
Structure CH, CH,—CH,— CH,~ CH,— OH -/CHs— C—CH,— OH
\ . =5 !

3

|
| ‘ iy _CH
2 . 50 td, ¢

Boiling point 138°C 113°C

i

(i) Li t/;ﬂl the forces of attraction between these molecules in each of their liquid states. :
Both  Shruchuces hau&._%ﬁm@cxcg%dl_@le______, _

" afradions (), hydmgen. bording

o\ Q@(ﬁ\w\ef\% | O\\\DO\Q C‘CH\”C/‘LC (Ors,
e 7

(i) Use the-information above to explain the difference in the boiling points of pentan-1-ol
and difnethylpropan-1-ol by comparing and contrasting the relative strengths of the
attrgctive forces between the molecules involved.

| ol(h Cmoecu\es howe ) jr‘ﬁa %wne S%—ren&H

/ ) . ot GEN MBS
/Fempeaac. chpole attraches"cue o
haung  Ahe Sorme T

_ nucleae  chagg.
ﬂ\@j Use both hawe Hhe seme
5\LV @\C‘?@H\ H”\Ocr\Cﬁ\r\/(j\ T QEmMOIGCuleS
due. & \a:ﬂ\mc\lecme)@r\b _Corraun e
@V‘\C O"H oo \/\JLH\\V\ 'ﬁ\@i\(‘ melec e
Pertan --ol  however has _ a Avieher

T e iy 3 — - - ot

perrmanent dpde Glftachon  as Hee

} - I~ ,t.—*-f/‘_,

ol the oo T CTH bords

CC')I(‘\Cd lime, N ¢l ireth prc‘jpar\v (~ol.

\%@r@@fé - FéS(ftf'h i’\é} - i:”\ . P@QTITOV'\“_“_ ol
having a_. higher f%: brode, bading  pany

4’!”3@%\ aﬁme%zjlpromhw\*o
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(d) The equation for the combustion of pentan-1-ol is:
CH,0(0) + 720,(g) — 5CO,(g) + 6H,0(£)

Calculate A K ® for pentan-1-ol, given the following data:

/fH ° (CH,0(0))  =-295kJ mol™
AH?® (COLg)

=—394 kJ mol™!
AH® (H,0(0)  =-286%] mol™

“@ (e b @2 CO%(

Y C\/ S/C [S\) +6 Hz (3\ % i’ QQ(ET\ — CT‘H O({) - 29S

=39

O Had %%%i@z G O

=286

O ) (C\ “““?§ (,0,2 (9;\
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