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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.

t' 7/ A, —I\
exothermic I)endothermic

\\

Give a reason for your choice. x/f"

/-l,/7 (4 (QM C Ina/L I’é”(.7( r/C‘V‘ / 6/51,?)6- J [:I’,‘(9///;'L/ . (,3 ,'~/‘(/("er
WV

. ~. 7/ \ .._ ,_ 7.‘(>~ 1‘ ./,~twee/"Jar /,, ,/7L/LCI)('_J ///c itir/ry‘jt IC/ 7-./\ t. f l c tw/ret‘H‘ -"‘,~‘

(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.

 

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

3m LY.) 7’ e" v Ff) (/1 r) f / Via;/f
k .7]! V_\'—/ VI,w ’ztm //2t 3»

t’nc/‘C fl; (I I’WH. I (4.", C 7‘ 1' or, (t J f" ,' ~‘ " w {If at '2 (5(' t" t r it"; ITV(‘1

//’(,?/'M )L/I/QLU/Mxx/k/ )'/ ft." (34* (v1 r'fc‘ /‘w_‘ g L _.’c' :-

C/W/‘CrCf/Cr?) her/yeti"? 4/ L .2"; t (( L/‘r' / “,2: w) <,

/7L’/’JL"/) C‘Kfll(’lv’f.l. Hts/7 {7 7" t.’ x»; e, X ’(Z’ (7’

 

_7 ‘1 , . I , 4 . ,. a//£(,/ /’//t//f((/(///./ ((1! -/ /’>')L//"’N vr'~ / If ' ’1 t. .,._.,;-J7'/er/vr
,,A...(ii) Draw a labelled enthalpy diagram for the evaporation ofw‘aiiter. H,()({‘).lm ,« , _ t \L‘.’ 7' j

/ ' .
H20(l’)—> H20(g) Arm—40.7 kJmol" /« .. .m t .. v,

Enthalp
y

H

\r‘\ («Lew-\a/ 
 

Reaction proceeds  
Chemistry 91164, 2017



3

ASSESSOR‘S
~\%USEONLY

(iii) Sodium chloride, NaCl, is another compound that is excreted from the body in sweat.   
  

   
    

   

   

Use your knowledge of structure and bondm'g to explain the dissolving process of
sodium chloride, NaCl, 1n" water.

Support your answer with a labelled diagram. /\

A/HQLLup#9P” [I_J_014641:!f/ch;2.7324794124AC,2.421401.;
[larch/71,6 VJ, 7". (“mops/um520: CL' (sag/organ).)4 "$0M

 

“mason,ago/alwmha/swé wL'zM fLO«6 (J alto/ma,flax/49,. 7

 

J‘s/4Q“fy, swung a;0;,fi'z/Land 4%,: JELC/-.r_12m,,,,2Que/gag,
{Sag/ifigyfimouLtu/‘N‘L.__/Le/4VI ‘__Q_/VC_./ x‘J Quiz/ am14
4L2 ,_j._/4'(:_flQlLZL‘V/i. N011Ln“ [4171/421 reg 1Q ,

- H \14aiii Q#7 0nJ1.flLfizL#76 £23“malams/ecgwaacnx
mam_§z.CLLV/C_L(/_,__CL_L/’r22Afi/___QQZ€_04,122 a __7’_/4__,,,cw/-;\“(52/151446.w‘lzzt/J/cflQJO/fglj/‘ILfig? Inc/M OHfM/wfl'fig[710;,mu/rf -/_
4”1112mm 4/4; {amJQ942/14 /Zz__4z7/a_,(L/‘an.)

   

9&2er mmb:-ér/flLQCILQ_r,flJ,&€f_rm/cf€fl“ll/g.Q,,,"’,,0,,/J.,
LLLL4mg. gagging4 Q . m‘v_er.:A2/Wgalga/gm",,,/:_C,,-,,

4 £07/e f0 66
.épfldsjam/.1:4/;12.1511/0szI ,/,0I£Z1

   

  

 

m_fll€LVI/JZ£J-4,” 777.1/Aj/,,,-,,A/_QLfl/N_,,,,1J:,/,Q/,AL/_(g/,7-/,,AV,’7 0.4.1017- #7,"
finale._/,l/M,KJ_MZ,VZ,mfgHOW/LVVWQ.-716415/012/,Q[,,5_C2/MEL/WW, _ 2n.
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(c) 'l‘hermite reactions occur \\ hen a metal oxide reacts with a metal pow der.

'l'he equations for too thermite reactions are gix en below:

Reaction 1: Fe203(s) + 2Al(s) —> 2Fe(s) + Al203(s)

Reaction 2: 3CUO(S) + 2Al(s) —> 3Cu(s) + AI203(s)

ArHC’ : ~85: kl mol l

Ari/Q : —153()l\’.lmol l

l'se calculations to determine which metal oxide. irontlll) oxide. Fe,():(.\'). or copper(ll)
oxide. Cu()(s). will produce more heat energy when 50.0 g of each metal oxide is reacted \\ith
aluminium powder. Al(x).

.1/(rc303) : 160 g mol’1 MtCuO) : 79.6 g mol '1

~’ HM(-nc‘v '
a

I
\-\ '- fl VXKFCZk A: \L:c‘lvt

 

 

 

'.\.\\\.\”\7\‘\\\'
ll\‘\1r\\\;Lr/ L'k‘k‘

-'\‘»H\\ Lilo: ck x _ Q ‘ \

‘I‘N‘t' ~~i \ \ mat
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QUESTION TWO

(3)

   

LASSEWRS
USE ONLY

(i) Draw the Lewis structure (electron dot diagram) for the following molecules, and name
their shapes.

:‘ v71
 

 

Molecule

Lewis structure

b1“ C7

9M rom\c§
C) vfiCUl

Name of shape

Approximate
bond angle
around the
central atom

(ii) Justify the shapes and bond angles of HOCl and COClZ. M

a HOCA \nC—i D H (€9\C;‘>VV§ o? eke Cw (cam (“Ac c Afifi <.\~r<_,-~»\ch‘€

 

\f

n 3 C. CM“ Cu Cut cum C; . S‘mcc axe; or r Cums m: \pgu («Ad
/

Off HACK?“ \vm yWVI CLQ‘DVC‘MK‘P apt“! ’k , \—\L:> Q \ v\ 0‘3 C‘

f—fi'W.‘ 73 ect on A en’cxh c‘( 1" (LE $\\‘ Pf )
‘xv’ww' C_.‘N\c_‘)\(':’ L‘Q \CJCV 50 A0." _>\ wx (:1 Mfr;- (‘pVxJk-( («A cg} Kanfi Q .,/_VVVVV

\ it"c \ h (I: 3 ~) k) \_ v’ \L’ “1 L) CA‘ C“\/\( ‘1 2 \q Luv-'3 , [0C3 y'\(')’ er" CC

  

0‘: 6X6 Luis/W \ W" VM' \'\K," Cor \Ok’ntb‘t C thk \' (yd (fly—k V‘~f‘/\ L",

HAL“: Clo» c" \r KL}. ( \ \chxp—a‘ )\-\(\\_)‘(" (Hug Lac-qv‘1 V P bcv .d‘ (—30"

 

rP—V‘Av‘t ‘3 (7 NC: \1 '\>l \Q\ r: ( L-vtzv ccr‘n’ -\L> 't"\ cams“ C l)

o C\ l \(WCT ‘) K.)\r\\\/\ ‘5. K a'j]\wv»\ ~> CTC (3‘ C (2‘ ‘ vol-R (:9 err/\S\k \j ‘

 

Cwouvxol ‘r‘v b C cit/wt Cu «A24 914 L _ S .v \ C 9 EA CCJHC, a

 

we ‘DOA c-WQV (we vmcxfi \‘vy)\1 “q Ct« >"\C>l\r“iCc (“or A K” ) \b\\

LDVJ/‘(é‘ CNL (“fly (I < 14 gr \ A -\-\ Q C (15‘vq-‘(C1J ath‘Cyv y’\ C, \ b \QQ‘x“ _ z
N») vak‘w—OL“ \JP rvs C;(.‘1’9—4-r _ . e n

0“, 1k“) CVk" {CCFJAC-DV‘I elk (1"NWLAHN Cl c:&‘">\‘\-—1 (RV?_ gfw

bomdtdl Avk- $V\C.\PC Qt” LOCL:

  

\) "f \~ (,‘Pv \ (fit/1‘ (\3\ (.u“ ma f
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'I‘hree-dimensional diagrams for two molecules are shown below.(b) ‘ASSESSOR'S

 

 

CI 'Cl
lcl,

«7‘ _. \ . _
CL- :l\CI>

Clx»
7.

Molecule

 

TetraehloromethaneDichloromethaneName

Polarity of molecule
 
    
 

 

 
 

In the boxes above. identify the polarity of each molecule. by writing either polar or
non-polar.

(i)

(ii)
\

Justify your Choices.

“ P» Wu v #L We [my
"7%I'm—oral!" )

(3/)477 Z 3721/ )L - /C (I/UL /'{ J // L r V)
.r,___—‘

L Ll/fi/‘LI’VMd; (’5 x 7

Clef/'6 /”A by //’ 5/ [Obliqfir / /‘./’(v//’ L f C“ //‘f\('f"/L ,.

.z/c‘ chz 2” (/(,"¢¢‘r"/«/f / L

#05 c7” 0 7M flit/Y“ (J; t" (fl lt-

0’i/N/[H (rim; /'./' 5,1 "'

 

h

.‘x i\\
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Hydrazine, N2H4. is used as rocket fuel.(C)

Use calculations to determine which of Reaction 1 or Reaction 2 releases more energy.

Reaction 1: N2H4(g) + 02(9) —» N2(g) + 2H20(g)
N2H4(g) + 2F2(g) —> N2(g) + 4HF(g)Reaction 2:

The structure of each chemical species is shown in the box below.
 

::HH
/\

N—N
/ \

H H
hydrazine

H—F
hydrogen fluon'de

N=_N
nitrogen

H—O—H
water

O=O
oxygen

F—F
fluorine

   

Use the average bond enthalpies given in the table below.

Average Bond enthalpy
/kJ mol‘1

 

Show your working and include appropriate units in your answer; x _, _

l.6;My 94%," A”! “'9 “u” r’x’"/'s./J/w'/\7‘~V '

‘ H5

,\\
" PeruL‘rlcr" N I

Ll H71 Soil\\.‘ " \_l7‘

N- ‘\I

Cox

“5%

q‘fis'
")L|vl—\€;

 

«lift?

"'cpr-4+ (T

' \

 

222x: 1"}Zc
‘ )l/‘r
‘2<_,\' l'\ bQ/‘V 1 v1" ) kg ,'\_;.§‘\Cv ‘) ,» “kw-11;. 1c ; 21,11

2 W‘fi ?

é/‘L/ {f ///‘f:(’i’</’“7¥

q ‘f A} 1\

3222;;L‘ V‘ — 5% 3% \njmn C' \
x’SL /xMMA; ,2 I“,/\ /’ ‘7"

 

D QC’C.C‘\'\L;V’\ 2 ‘- Lkvu N I l—\ 3 K:N.)

 

Q: K\.* x> L >; v"x: (7'. \ .m‘v w(

‘i/
‘ a
)2. \ZC‘HL’:

\\ \ Tl 5 £311) 6 \
__._.——__——.r—-r ‘_4—_—-—_..4.._

/.

 

//( W
l\ , L7\ //

«:1 e“ v ('j-g,‘ Lipé' | "VA 1 V,

 

K IL, '3 «Ya/“W
a)  ’ \VK ‘ {KL—t is" .r

.\ If; I‘L’K“r()('<7>(')> vwbvfi
———_—~‘\
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QUESTION THREE

(3) 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.   

    

 

     
  

_,——__.

Type of solid Type of particle

  

 

ma+cx_M-' \ C, CC‘ur \L/v‘ is. 1*

 

   

 

  

 

  
     

      

A|(s)
(aluminium)

  

     \C‘W‘ lC Q €A€C+fi: v \)

CC/ut-\k./"'v \5 wMgCl2(s)
(magnesium chloride)  («‘vM'C/wwg

  C \,\_>(-“ («K 3  

  
       

MC)\ e(Lg/061‘ ‘1
___/___.

90\ \‘Cl

( V10 \C,’ C we )58(8)
(sulfur)

  
   

     

'\ v \Jret rm;~\<( MC N (MFG)
 

(b) Circle the substance which has the lowest melting point.

A|(s) MgCI2(s)
Justlva your choxce, refemng to the attractlve forces between the particles of ALL three
substances.

‘A/(b‘l D W Mfmc‘u/L /c/f/‘/z c” IV/ #7 Jr/flJ—chzHow-u // (Cr/c; 7a f
a _‘ 7 my“ m“ ‘f“"’

////(/(4,'6//[ hC'HCH/m’ hKJ/Vaw‘ (awe/z; any (1 sir-(V U‘W

Hat/CYVCZ/f/ZFU ("Mfr/tn) /W/c"C/Z(/)U 5,47 /'z,/7/c /c’/‘///c c H, 7/7

47/0/29 KL W/C kf/OC/J fl’c’fl/i/ {I c 1’) 0477 3 4) L“ a 570.7 " 5&1 h." (f/ 7

OHM/2» 5f“) 0 5’; /)vg/C:(H/C- H ,x///' H (1/74” ,7 /(;/«,,/¢" 4/7 if”

 

C«"7’7‘L""Cf/'W7) /'L" 6 /'//(’/' J; /J'/”'~L /{”( t. /‘/(' 1' v Z35." r‘ (I / (ii/fir" :3

37"’4~"«-‘*W7(0 / 55 m) //7(’ IV/t’.¢”’;/\“( J/ a“ fizzy/(Wt c"
/lt7(’f/,V (I? ('7 ’1 p(// lit/J - [IV (-Z:,( {/lufir.’€:-/ C’ LII/(2’4 /(

WV 7 UI r VM1 0/) Avr (' J 72%) /}~7(”/,/"//J /'/L{ jg (z/// /_/‘t/'//'(/ (>1

I) /'//7Cy (r /I')(:// ('/',/L/ //_ Ln (fl, /('-(//( C,’[ /’}’/‘7‘)(l.// //

 

 

/& /MH,,,.‘£"Lip/79 [701/] (1776/ M7", ( (7’67 7(4) Wt”? "15/

(lip/HM W? /L N197 /7/”6ié7///w’ /’”c"/;L7' cw m“ /'l‘"{l/«' ti)
f/‘t .«(C/r/ll f (/7([} r7 ( fig/'91,) /' /'( //’Z/7c“ / a K /*[//?}‘g/'V:»..//

 

  

LL?" (“j/"(77! (/.*/°r’/‘/?‘/‘ Off/YV/“UC/CX ,) '7!" 11/57/</»r”‘:///(/7, {I w;
)I j " ‘ 6" ‘ 'V rz‘ ‘ ‘t '
l »/“//C cM/x (/"L'f/l‘f/L/(C J {/l/(UA' z/v-rz / '

/ WWW"interim/"My;' ‘ ~ r  
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H a ,, ,_ f . '

L/ W4’fflfl {VIZ/’{r/L /’./' ll; (/77 /‘ ’/'/" Li‘.",/’ 6/ I, V ’1) /

 
1 Question Threfle’
LMéj‘o [

contmues on the

following page. 
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Circle the substance which is malleable.
,A‘\

UAKS
\-\

/ MgCl2(s) 38(8)
.lustily" your choice by referring to the structure and bondintc0 of your chosen substance.
You may include a diagram or diagrams in your answer.

,7”!
‘r / " A ,/\ / A ' vy .e ,/1 I _ ’2‘ 1,7 . I, » +.'3’

lf/K/CCé/L 57/V’/n"1/’/d/C./ (of? {6 1' 74/ [4: ‘f L /(LL2%/év//yL

[/I/ (7‘ {/75 {57> 5/ (7 ("T/t" (“(27 "Lek-“(V L"./<‘Cf‘/cx H 04/ z.’ *0
)U’C’Af

f/n ’67}lf"C‘/'/[/\le"~Z// [775% (Vi/[A (a. »/~,=\C)//,/\XV/a I /,7(/;§ ) U

/ V/x” W” I'M filfk’c’zt/W L C {Tr/7’7. ( 5' [JWe}! of (’[g/é/ (' a
r

J f/l/C/V//,’ / *, f/ij’" ( fZ/‘¢/,/c//‘ig' L, f; L'WL’Z/ij, yin/f L Div (“3' (of; f/C‘f
/

J // 0/5/71”) if (ll/i"? 6 (7 x75? //1 ("7’ m, , / fig; 4 a 7L? [4 /,-,,\(7',// u;

fflK M6 flat/M QV’WU a") f/cf“ J‘C’b (“/5 gig/g ( c2 // Edy

5/5 [*7/15 FM L (7” /_/”e” Li //L/' N’L , X2 (I /3 u" t x/ Lfgy/z'j

JWUV/W U 26/ l ' c‘L/ N66 HA7 \JL A/ /1 1" fl L L / x Z [i ,/ \g (g)

( (/1, t.’/’ /
(/IT/vMQ/ (4A / L / ,Il-ly’l J,/,[/ L» [v',//7,v/

(2

/[’fl/‘) ,1: 6,5/ L x'Nf/

LT/Ic‘ Q! LIV?” /;:, , 7
  

pSace for diagram

  

i)

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