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QUESTION ONE

(a) When solid calcium chloride, CaCl,(s), reacts with water, the temperature increases.

Circle the term that best describes this reaction.

endothermic

—
Give a reason for your choice.

HCOJ‘ 'W,/ﬂ:{o The  etuicomed. 777/3 Means energj
has  boer  rokased. //

(b) When a person sweats, water is lost from the body by evaporation. This is an endothermic
process. This evaporation speeds up when a person exercises.

(i)  Explain why the evaporation of water in sweat from the body is endothermic, and why
exercise increases this evaporation.

I} s endothenmic é,ec(q.,ge ) A ;,q«is dovn ﬂe?ﬂvgﬁﬁw-«/ Emw@ﬂ
dlve,@nﬁfmnmmt[ B use.ﬂ lo cL, E ’n—.e 5/c.f~( , 6,1’3 ﬂp 7gwe,‘/~
Wﬁ i WA&; QKerc:’SmJ ‘, rvca‘s Accomes %/‘42}%
A&CM( 777 éoc/ k/”/em'[* _JnCrasss. 7173 61‘1/&5 %e SWeu'L

fca[fca/s, Lr2ece Jéﬂa‘jj , 740 cya/oerc(Ze,//

(i) Draw a labelled enthalpy diagram for the evaporation of water, H,O(?).
H,O(¢) — H,0(g) A H°=40.7Kk] mol~!

—
Enthalpy/H

Al“ H
3
ot o — — %
(\\&0
[ s Reaction proceeds “\j—
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(iii) Sodium chloride, NaCl, is another compound that is excreted from the body in sweat.

Use your knowledge of structure and bonding to explain the dissolving process of
sodium chloride, NaCl, in water.

Support your answer with a labelled diagram.
NaCl S an wenic Cmmpo-no/ C@ns__sj e Fesr‘wcj
Clwr@e& Na. Codlong _oad Neg a?tf\/ 7 o e‘zq _aniens. \
722;« Iens old }vsgﬁw /afAzL_s/l«A—t Z:] «Sf{’q
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180/505 /’\/!c . ‘chs , @o[ Q,M(_90< L e e

HLO s a Fo/or fho/eaw)e [7‘0 mo/e;JeLMOf‘& /'e/c[ )4 e/l(f)

72g /m/ Qa{//h'!.C[ o/e 0

A@M >W;|,“;4_ﬂt0/&c,uldj S Overeme Aj 7‘115 Af/mjz,m éwie

l«\/{’ll{ ﬂk_ fa—é‘ﬂf e J\«: cw\

Watee  molectes  ond ions.
be pokl pephe O H@ o bk b e

fosidie N b vxlule ﬂc ]p&/a/ly\ pes. be N
he are  afbcled o fhe ey i ’C( oens,
%m@gﬁ Nl daohes wj[er // -

[
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(c)
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Thermite reactions occur when a metal oxide reacts with a metal powder.
The equations for two thermite reactions are given below:

Fe,04(s) + 2Al(s) — 2Fe(s) + Al,O4(s)
3CuO(s) + 2Al(s) — 3Cu(s) + Al,O4(s)

A H° =-852K] mol~!

Reaction 1: |
ArH° =-1520 kJ mol

Reaction 2:

1]
Use calculations to determine which metal oxide, iron(III) oxide, Fe, éflSZ) x(:(ri:?f Ir):;f:te)d with
oxide, CuO(s), will produce more heat energy when 50.0 g of each me

aluminium powder, Al(s).

M(Fe,0,) =160 gmol™' _ M(Cu0)=79.6¢ mol-'
n(# Feli) = %" , , . \E
2 = o
C coms mel | \\
Swdg = w418 11

‘Cw _ o PMLK 2lg K\y
whie RO vill pedee 266KT
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QUESTION TWO

(a) (1) Draw the Lewis structure (electron dot diagram) for the following molecules, and name

dscl")

/
/
/

NG
)i_il]‘ Justify the shapes and bond angles of HOCI and CO
s

é{

U b« Wbl of 4 apus o chcloseyly/ Yo ao,b:‘;;% /
97:5.;",'2"‘% Mﬁm@! )

their shapes.
| Molecule HOCI COCl, NF,
(
"C\'. o -. .‘L(' '..F: .
“ \ VA .:.(/\\ reuly \ /F;
Lewis structure Q C N -t
\\ ;o
| 0. i
Name of shapjl genl‘ TI '\ffwl P[M‘f Tf'\\jwu] Py ik
Approximate.( =
\
bond angle 5 & 5
—p 109.5 120 109.5

central atom

/ Ml"’%im ,,S,gfml‘g\_f}ﬁ ive e o ne( ryle oF
> e
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Feyiony _ancéﬁo ,ﬂgn-éowvmgﬁ'\mhﬁ’%mgm /Z»«f)’ e dw/e //
QOC{(‘L A@S e kbl of 3 fEgles of 8/99/&46& it ]Zm

f%vto,nr /E/e( epg/f} J¢ ?M C,«.yé'nc’é Cm«(e of -2
oo doqod Pl cinmpement . Jhae cre 3 lonckd
‘ fev!\?r's i A«‘J N  Aon - A‘oﬂc/uj\ /67/(4*\3 7?709«/4"? . COL[&

ZI“S, [ ‘}“,{791'\4»1) ,ch-u.z‘ S]Iﬁ/e,, )’@o\l‘ .

3 \Cff'iref

—
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Three-dimensional diagrams for two molecules are shown below.
Cl Cl
; :
Molecule
=N 7~
Cl P = H Cl = \CI
H
Name Dichloromethane Tetrachloromethane
Polarity of molecule P0[ o Aoneyp,
e
= j
(i) Inthe boxes above, identify the polarity of each molecule, by writing either polar or

(i)  Justify your choices.

non-polar.

CCLMy cosnh of 2 C-C| bods ad 2H-C  bals.

Doe ‘I‘Oﬂte{af/,}oncagffvf/ W e o Yy pecbels, éc‘gg'es
ace foemed With The  CCl bk T fw”‘«ld MY’O‘f 3
@,M’M fc«-)-\@“? ,/)os/}-'vt,enol & e C. Wrﬂ_ﬂ&
C- —lj:fl?wob U pcflw‘a/‘l Peg ot digele & he €, bl e
}’aliwﬁp&s}a ond & The I{ D—elo e w'sjme/'rfca./
ke w(l The /no,/g(,,lq/” Drcbloomelhare &5 /%;/ar Ae’ea«*
fle &pro/es, Connad concel ot Theehn il }’0(‘0/3(‘“—“
CCly onsik  of b ¢-cl évnofé Dee o fhe 9/¢o/fv/f¢/‘v
?L,}C[ecw% of fw/fc;\/s/ & dffea/e /3 ,/Cfmej o each /bw/; |
T ,VML\} regobive ead of e dipele ;s B (L, whie

The pr‘ul:‘ ,/)@g,-l;% ead 3 T (. — =

[%wefcq doe o the symeteicl pakee of  CLllo a0 |

ovel] po/w," B ol hocese T (- dipoles

Concel ot Dreelon (Cly s ﬂon-/oza_f//"“;j/;>
| e

//
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(c) Hydrazine, N,H,, is used as rocket fuel.
-caleulations to determine which of Reaction 1 or Reaction 2 releases more energy.

/
Reaction 1: N,H,(g) + O,(g) — N,(g) + 2H,0(g)
N,H,(9) + 2F,(g) — N,(g) + 4HF(g)

H\ /H

N—N 0=0 F—F N=N H—O—H H—F
H/ \H oxygen fluorine nitrogen water hydrogen fluoride
hydrazine

Use the average bond enthalpies given in the table below.

Bond Average Bond enthalpy Bond Average Bond enthalpy
/kJ mol™! /kJ mol™!

H-H 436 N-N 158

H-F 567 F-F 159

N-H 391 0=0 498

O-H 463 N=N 945

Show your working and include appropriate units in your answer.

Rl = C1s® + L(3241) +Lag ) - (Aws + Zx2( Ld3D = ~Ss7k
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Rz = (s + 4D + Lisgd )- (A% v Giserp tﬁ

Bewh?n *’W relecces /here ¢=3nc‘\\.’,:S wv'ﬂ’ £€5¢S /(f w il
Pxew/km ©ae cof"(1 /‘e/eo\xes 82 k\T, // :
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QUESTION THREE
(a) Complete the table below by stating the type of solid, the type of particle, and the type of
bonding (attractive forces) between the particles in each solid.
Solid Type of solid Type of particle Attractive forces
oo — | between particles
Al(s) e
(aluminium) Meku) M o Me flie
MgCl,(s) CW
(magnesium chloridg) 1 @nic I on )
S4(s) i
(sulfur) / MOI&M,}QF Molec e '/’ L“’ Mmole o
1\
(b) Circle the substance which

Al(s)

substances.

/ﬂ'*(,ﬂ?e,
ot ﬁ‘c

C"“M/’Zw
ol 1

Se S o Molecd Sobshrce made “p fory molecles.
ce held J"’?*//‘ar L wa\k sokemole o forces of uﬂmJ&m

Mr@ ﬂo/ Mo ch 9n<r\‘l_l Y /Eﬁj,r&,x /\': éf‘e\/( ﬂ-{ /‘(/(qu c,/crl

M L
Cl, &
T&c rons

a—fwm R repeid to Lok ﬂe pehed apt aad

n/‘ 0@ Sa{:ol_c ,$ de}efma,“}

orees ok ol oo /ml

A, K« ch &/71&‘1& wp A‘om pkaj /o} Jhve  Ncler e
Mrehbx foces o hete

elechons. ,TL:‘ Cawes S

b geter . Theoloe ) hus

}i‘_\i S

an [en)C Com /70..'\ 0[ Vol “Vl(

are lﬂ&& J‘\ )\H\.
adhechon

:\«M

b Thes

h

& melk

,OL
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Justify your choice, referrlng to the attractive forces between the particles of ALL three

s ZM/ /776/% _ﬁ@n/ —

wﬁfr ih s

3l (#H%vm

R g-\

fhe S}MJ}\ /

/774 Welh /70,;4/-

o8 ¢ ﬂw/
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(¢) Circle the substance which is malleable. e onLy
MgCl.(s) S4(S)

o ST
Justify your choice by referring to the structure and bonding of your chosen substance.

You may include a diagram or diagrams in your answer.
MCLJA f\-’(/l’\ a8 Al are. M( 7 ﬁg”’ alwus T/)a3
C@"S,SA @Vb Q‘(?x)\ 7703/"( necle, ol /Ie\ra\yg‘u ﬁee—mo.,
1
ele.C/LQr\—ﬁ 7!9 Nached ore N)»e/( é ,Seq 07L ﬂac Clebhond
71;.‘5. q//(()v-—s (ﬁ\a ﬁr:e.r @p a/M%v\ éekwo\ /ﬂvye, /owiuj Cﬂ'e‘ '"CD
/L 276_ Nen- Cl”“ec,l\dhw/ Il 5 Ccay )~=> MNeove. PLJL@ ,
WL 51%174& Lecwe _co ﬂl'} 77"!?, '3 Cc.//e.i ﬂ’!q//eol;'//‘ﬁ ,/

BeCa,hse Wr'l B A nea- cll'rco#o«/f Qrced AO[()I /0 ru(i L?e/l—er /hov-J :

72\( ]7")‘\0“(5 /n ‘ Slza/t’j SA// C(&A./S /)YM é S/\o/( A?B/l(‘/\

W "["! €y mn J ~aS  mech Qrce ef /uo/' é/z.,. /C « f"l / /¥7
- //

Space for diagram //

s~
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Extra paper if required.

NUMBER

QUESTION Write the question number(s) if applicable.

-
b
.EA
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Extra paper if required. , assessor's
QUESTION Write the question number(s) if applicable. /

NUMBER

S : S ~ef

SISO, KOS ———— S NP [ (— S . . S— — -
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Subject: | Chemistry Standard: | 91164 Total score: | 15
Q SIELE Annotation
score
This candidate received a grade score of M5 as the response linked reaction
processes to reaction progress, the attractions of water and NaCl, although
1 M5 without an accurate diagram, and correctly analysed the energy output of
thermochemical calculations.
This candidate received a grade score of M5 as the response linked
2 M5 electronegativity to bond polarity and bond enthalpies to one correct enthalpy
change, although the unit was incorrect.
This candidate received a grade score of M5 as the response linked two of the
3 M5 three attractive forces to the energy requirements of melting while also linking

the malleability of aluminium to the non-directional nature of metallic bonding.






