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Annotated Exemplar Template

Excellence exemplar for 901390 2015 Total score 23
Q Grade Annotation
score

E8

1b) correct definitions

1¢) has clearly linked increased nuclear charge to increase in protons and
electrostatic attraction for valence electrons. Links increased attraction to
more energy required to remove outer electrons.

Links increased electrostatic attraction to being held more tightly by the
nucleus hence drawing in the valence electrons.

Clearly states that electrons are being added to the same energy level.

E7

2a) i) correct equation with states.
ii) recognises that the equations are the same

b) Recognises that energy is required to break the intermolecular bonds in
the gas phase and links to the fact that this does not need to happen in the
liquid phase. Does not link to bond forming being an exothermic process.

c¢) correct with units

E8

a) Correct structures and names

b) States number of electron density areas, states parent geometry
and links to repulsion between bonding electrons. States actual
geometry, linked to number of bonding and non-bonding
electrons. Gives the reason for bond polarity as being a
difference in electronegativity. Gives the polarity of the molecule
and links to symmetry and dipoles cancelling/ not cancelling.

c) li) States that both molecules have the same molar mass.
Recognises that difference in boiling point is due to the molecular
shape and relates this to packing more tightly together. States
that the intermolecular forces are stronger due to increased
packing and links to breaking the bonds for boiling point to be
reached.
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QUESTION ONE

(a)

(b)

(©)

Complete the following table.
Symbol Electron configuration
Al /322822p655‘23// y
Cu?* /522322/345325/3530’7
Sc ;‘522322/953523/9645256///

Define the terms electronegativity and first ionisation energy.

Electronegativity:

THE measure OF  ohachon beween G

nucleus _ond its  pos—of bon & &3»'7@0/19 Qi OF

6/6’6 O

First ionisation ener

rémoye

L Thé. _minimum. €194y 1eQuured 70

one _elechon Wormn  each  olom.

OF _afoms _in_gaseous. g7 ¢

0 mole

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
At 1527

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

#2E6 AcrOSS The  periot 1€ _numbPer of profons and

Hherefore  n uclear charge increasel. ATThere /sno

fwther shieloing. From. . owd. elechons #e CHrchve. /.

nuclear. chacge. inse oSes, The. Yolence ElECHhoOnS,
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- QUESTION TWO

The equation for A/ ° of H,O(/) is:
H,(g) + ¥20,(g) — H,0(5) ~286 kJ mol™

(a) (i) Write the equation for & % (H,(g)).

Hy (90 + 40, (g) —> Hal (1)

A

(ii) Using the equations above, explain why A_#7° (H,) and A H® (H,0) have the same
value of —286 k] mol™".

Tfﬁﬁy are e ume €Q/L(077'C7/’)« The Stancord
en %/Z?//g}] o combus hon mvolves the Same mof
of products  onc reacton?s ona Hhere ;5 ho
Stak chang€ there Rt fhe Same Grmoun Fof
encroy 1S reguired W orm  bondsas 11 15
fo complefely bun Ha (9) 11 OXYGEns |

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

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

A (H,0(g)) is:

less negative than Y the same as / more negative than  A47° (H,0(/)).

(if) Justify your choice.

T O wos frmed of 0 gor rather 700 &

S liguidh pore energy 1S gured hecouse
energy i neeled o Completely Dok the
STong Myorrogen PONCLS  bEMV €L L)Cer NIIECUES
loher H20 Js Aymed os o liguid only some
boncls need o be boken So that e
Look molecules ore 1655 7’79/57%/5/ packedd. TS

means 185 eneqy 1S 1EG wired. Th «*@ﬁ;k@/
the enthalpy of  Hrmahon or Hz.O/{c/

Chemistry 91390, 2015

ASSESSOR’
USE ONLY




(c) Calculate the AH° for B,H(g)

AH® (B,04())
AH? (H,0f

iven the following data:

=—1255 kJ mol”!

=286 kJ mol™
+30,(8) = B,0,(s) + 3H,0(H)  AH® =-2148 kJ mol™!
he melting point of boron is 2300°C.

ASSESSOR'S
USE OHLY

=
/ P T e .
LeTTLY DO

—— 3 =785 —

(~1265 + 3(-286)) - (BsHy + O
213 42148

Pl ‘

 bBoH, =

NeH(B2H,) =T35kTmol "

e (BuHy) = 350 KTmol”

B

4 0y = ~21askdmel]

Gsh
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QUESTION THREE

(a) Complete the following table.

AsF,

iR

¢F F
“\AS/”

F/ \F

LI

Lewis diagram

Name of shape 7‘/"{9/00 al bipyf@/?’-?/d octahedra /

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

:0: H
O | I
F—Xe - F: H-Ge~H
I I
:(: H

see-saw tetrahedral

Cyfapare and contrast the polarities and shapes of these two molecules.

For_XeCaFy , #here ore five fe\g/c*mofc/ﬁ*ﬁm deniy
Qround Hhe central Xe otom.According T the VEEPR
theory, elechon pear geomedy. chith muumiSes fhe
electhon= elechon. repultion for & regions /S Higonal .
bipyromia. fbowever, due fo the préfence of one

lone_pair gapmset, tihe Shope s oistored and.

Xe 0o b has e gesmetucal moleculer shape geomeny |

see-seuv. There j3 _a ohifent in . elechronegat vy ...
hetween Xe ond O _with 87 on @eond 8 on O,

onol Hhere js o diflsence in elchonhegahivily bemen
Xe cnol F with 8§ on F ongl &7 an Xe. ThiS
Creafes O permanent aypole momen’ S0 the Ne-0
and the Xe-F konds ore polbr Furthemogs
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Olue to 1w cisymmedical See-Souw Shope of XeQzlFz  posn
1he Lond pdleS ao not concel, 56 AeCrfz ss-aspolar. |
For (et rhece ore 4 régions of eEohon clennly.
anpune 147 e [8/775'0/ Ge oo, /‘)(CO/’O!W?j B e WEPR
hecr; 1y, st R C/eC N0 0 Geomely. Etueh
IInImISes He eler 7}@% elecFen reinion B Our /fey/onf
/S tfetranedtal, As e ore no fne Yo Zon HE PVONPCLID ¢ b
ShopC femohtlral, There /15 a ol ience ») €J€(ﬂ@&ef&7ﬁ vizy
petween Ge ancd Hyurth 57 on Hoand 87 op Ge.
THIS creates o permanent ohpole pament 50 the GH i+
LS coe polar. towever, Gel g hos the Symmepicol =
khrohedro! Shape. Th/s meant Hiat the bond dyoes |
cance! and so Geltlr begs—tte 15 Non-pcier,

T - -

Question Three continues
on the following page.
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The two molecules below have the same molecular formula (C;H,,0) but have different
boiling points.

8

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

(1)

peﬁw(}/)cmf alwo/e-o/ /ao/ cmcm@n 7&?/?‘?/6@!’0/%(1@/@ of rpoale

@{ﬁﬁhe G o A e MR RGBS ! T8 i iquid states,

Penton—=1~0! & onp dme%}oq/ﬁ/@/xm - ol ore otk
Dlar rrolecules Hherefore ey have. /afmocmew‘ oY
Rimporary olgole -olipole Torces of oo, They also.

ontonr o h eged )/ Jou? S0 e Capéx/o/p o/ holrcge|
T o o ‘,. A--.,
boncling , “eeitt,
Use the information above to explain the difference i ln the boiling points of pentan- -l
and dimethylpropan-1-o! by comparing and contrasting the relative strengths of the
attfactive forces between the molecules involved.

Althowgh hoth_melecules have the same molecuilor
Ror mulo ong therefore the Jome. ol D8,
penton-1-0! hs o higher boiling /ﬂom% Hoan
Climethylplpon =10/ This 15 becaude peaton - ol
IS 0 SHOghithonr molute ancl cn theetoe pock |
mere Nohthy with othes pentor-1-0/ nukdul.
ThiS Means Mok femperary Qipole-djpole
Rycer of offtchon XISt betvear 1he penton-/-of
molecults onc! So. Mot Energy X mpul L
overrome he. ofrach e Rvce I ccw%?f / p/me@/pm[?
iS¢0 b e Folecule and! conng? peck & closely.- |,
This means fhe malecule foy fewer gmporary
Cipole ~cljpole apyochve Roes anclso /&8 enery

/S feg/w/fed A overcome L bondr éﬁwﬁm .

ol Imeth r PG /=07 MICJeC Ul es - £
& %«J@ 4 ;{/mar‘fy/ PropenI =)0/ /mf G /OW.__
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.(dg) The equation for the combustion of pentan-1-ol is:
CH,,0(6) + 712 0,(g) — 5CO,(g) + 6H,0(£)

Calculate A_H° for pentan-1-gkgiven the following data:
AH® (CH,,0(L =295 kJ mol™!
= ~394 kJ mol™!

=-286 k] mol™!

Lt 0y —> 0 @)
Halg) + 30: (g) > H0OU)

Q HaOt) ~> i _'_f_?ff_',f_"__f 24 (9) +M9)

t 6Hilg) 130 @)ﬁ CsHa0(1) 295

'é;}i%,;oa) + 7 zOz(q) -——9 5(02 (9) + é%/;ozo
LAcH?®
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QUESTION
NUMBER

Nlso contair permanent oljpole ~dipole_#vees OF

_land _cre_polar mokecul €S ey alio contor

@O’/’ngéz)mlfdué%ﬁwh 2/
lwohich enables e 7o hydrogen Zond 1) 75

| e Of Groups _of __a@Qggwf_____z%aiéiw/él Bt
|\ Tese Rvees of ofacBon sracreaft these
| botling_ poin? QS /ore. Ny LS regureto

N tesrcone tare oo et o

10

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

s penian={~0! and_ovmethylpopen ol

Cehon. o they teme g conlCu. polon D0
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