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Annotated Exemplar Template

exemplar for 901390 2015 Total score |18

Grade
score

Annotation

1b) correct definitions

1¢) has clearly linked increased nuclear charge to increase in protons. Links
increased attraction to more electrons being drawn in closer and a smaller
radii..

Clearly states that electrons are being added to the same energy level. Omits
to mention the electrostatic attraction between nucleus and electrons.

2a) i) correct equation with states.
i) 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 as this energy is being absorbed it is
not released to the surroundings

¢) correct with units

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 sized electron cloud
and similar sized temporary dipoles. Limited explanation for the
strength of hydrogen bonding. Wrongly assigns permanent
dipoles to only one molecule.
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QUESTION ONE
(a) Compl\ete the following table
Sy;rnbol ) Electro&onﬁguration
[y ;Al 16257 2p be” :p f \
! rﬁuy 162252 }{;6%2;{76%2/?‘3 \
!
"2 !
/ Se ISMotpbietptastLp \

(b)

()

Define the terms electronegativity and first ionisation energy.
WA

Electronegativity: :L’t’kt%eﬁ‘frfm@}’w oAt oo ot G
06 Vone phwclens o o oown  for o Pl ot w:mg;

—
_gheatrolny . Tha o&heator the 1'lorcre, o otlracten,  the

First fonisation energy: __ 1 N  the efz\oﬁﬂv‘e@v%ci to  revvne | pole
ok elechons Howe | wole. a(-gjase,ous otoms, 2, ddermed
b\Q w/»dewwﬁmtﬂm‘-cl G CJHVj obect o

The following table shows the first ionisation ¢

rgy values for elements in the third period of
the periodic table. :

/____e,laumn,,,,w'u}mraw Vo L72%2pY3s " l%?zc,?fzvbggtz’?’

Element | First ionisation energy/kJ mol!
w Na 502
Al 584
| s 793 P
o Ar 1527 _ z‘ ,5

| "T-A';/-ﬁwj':_,.a § A2y -

Justity the periodic trend of first ionisation-e 'M data in the table above, and
r?ﬁte this to the expected trend in atomic radii across the third period.

RS I “L5 3P P 15727 7, bret %P
A wfc Rout ehoport ove bhey  Valene electne ov Brd e,wwe;q
lamaawwmm%e 0SS O DoV

2580
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QUESTION TWO

The equation for AH® of H,O(¢) is:
H,(g) + 20,(g) — H,0(!) —286 kJ mol™!

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

e

4 +Jiov_ﬂ}~> YO w  Bol’s 286k nel
(C}]

I

(if)  Using the equations above, explain why A H° (H,) and A #1° (H,0) have the same
value of ~286 kJ mol™..

—

C The bemtrousts  for _ bobh. eelmorf’@vx O N NG comne and
W eXadly ke Sare ropurtOn . Therefise. Mhein the. sone. .
~ederes Mok, the . Crergy  edease s pwre e Seuyw

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

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

1688@0 / the same as / more negative than AH® (H,0(6).

(i) Justify your choice.

N,nﬁ\\, gl to. Comert  Wotter  fugen igynd po. -

Waker Weleoaes .

s ampenzmrt =

o Re yareererev N wted  Ho brece e octbmctisa

bhetueen  hoter  nolewles |, lesy ~eergy o heleased. Te
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(c) Calculate the AH° for B,H(g), given the following data:
AH® (B,0O4(s)) e = —1255 kJ mol™!
AH® (H,0(£)) = —286 kJ mol™!
B,H(g) + 30,(g) = B,0,(s) + 3H,0() A H® =-2148kJ mol™!
The melting point of boron is 2300°C.
OER%

W HI%TQLOiL%'?_HLO.u) —2plletied” A HO) = Wb kIl

B AB0, ) BaObie) ek (Bulhsy) TWTkInA

SO B VRV 3,Hz,..0t{3‘.‘? 3 HZ&:}T%OLL?) .

L) B Dagsy T.‘"?.'%Oz.w}ff ,Z,B.Lej),,,@m A0k

IR 6 o ¥ & 0172 S 3..Hz@t;§,,f§;9;,Ls » = IH X, ) t 'fz‘;owj 2 E2Reg). 2 ez 203

By Hpﬁ;ﬁmﬂ_, -{-zfﬁﬁwfaa;v%m«—% 207t 2Bup t Rabrmraskbo,
T f

5
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QUESTION THREE v
(a) Complete the following table. ) =
s 7 6
AsF, L SeF, ¢

=
P l .
Lewis diagram CE- AsT T Se

Name of shape »l;ﬁqovu\ b*wmb&é Ot ahediet

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

7 :O: i H
[ |
F Xe— H-Ge-H
I |
10 H

see-saw tetrahedral

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

Yl hew S e,lu'h\:«\(io_hs"bj ovennd e Gartved  Xe  atoma

s Ry heo L eleston. o\wS?'f‘j —apownd TN castred

e otewn.  Fer MMMWNP*l(v\W\ %‘ wolke ok, apmr-?

~oc pesdhle Yo The . Commer  of ‘bn‘q%om1 bipyrpeid o Yel k.

ownd . Yo ke comer  oF Tetrehediod . Gefta .

Buth wlml% Ms

et B oleo hes  one  lone palrs . Trepefoe . the .
~Ginape oF YeBa b g Sow and the  shape of ety
% t{m‘\{dmt
‘?ﬁ%ﬁ holewdes \pe Polar. B AeOr 5 B e
CE & wore e)ﬁemmjm fhen Oottons )
e CPpoley B0 and. YXe=Oo bhond L0 12 Wore elecionsocitve Thow Y )

For Geby Yo hos 4 polac e ~H bond UH N Vore  eled
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Chemistry 91390, 2015




7

/e sprepd. ot e/{erbw\ d/&% T XeOe s -

Och

of CleTHa- C;LQJAS“’*‘] A et

L Xep:fa o[o Wt ol it bt
‘Ov'/kci dwﬁl&i e Grette ouel ol
/36 o result XeOs iy 600 Plor _moteeule. é%e[»w b0

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. o

Name Pentan-1-ol Dimethylpropan-1-oi

CH
| .
Structure | CH,~ CH,—CH,— CH,— CH,— OH CH,— C— CH,— OH

| )
CH,

3

Boiling point 138°C 113°C

(i)  List all the forces of attraction between these molecules in each of their liquid states. .
e

aunerX._ diapoles T Perwonevse. cipolec foresl

(ii) Use the information above fo 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 férces between the molecules involved. :

LN e veRsane 5{_ e gﬁey\ﬁ-\:’k st the
W 049’ p\'{’%’vad‘@ﬂ

y CRigher tve bm\\\S
Ao Pewtan =0\ aud- aqm"tlxylpwn%al hoye Saw At

ofc— efrond Tfuﬂ howe  Same _elecFron. (,louok
1h®re‘ﬁ7&/ Jﬂ"'ﬂ hose TWM%WQ\LT) diypor re. il

el S

_Rota W%"@' e B &“WJCM\WFW‘ | -’Olha»wa Lo polar..

Cond LN hore Qfechiondetne o B ond bmddxqwles
o ot comed - Thus Bl st ob thona bies
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5 ot NN d\f\rﬁ,\:ﬁ\j MTTWCI o 0 4 ton Thus
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sisionsl (d) The equation for the combustion of pentan-1-ol is:

sEomy
o CH,,0(4) + 7%.0,(g) - 5CO,(g) + 6H,0()

2

Calculate A H*° for pentan-I-ol, given-the following data:

AH® (CHL,0(0)  =<395 kI mol”
A (COL(g)) = =394 kJ mol™}
AH () =286 kJ mol-!

Rotin wolechs lroye bl '&3\9@ fore ot ety ~_loathreen,
£l wolephe. tlowanst | (1S the ’E‘L‘V‘FW::}#A‘-{PJE‘-AT;Q[P “A.)’D*@Uv

Penton— ol & Shefer. TH boring ?Dwzﬁ ; acrud Ity hev
(3&°C)

o &‘LMMPN;DM'— (—o [ L{3C)
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