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Demonstrate understanding of bonding, 
structure, properties and energy 
changes.
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of bonding, structure, properties and 
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properties and energy changes.
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QUESTION ONE

(a) When solid calcium chloride. CaC14s). reacts with water. the temperature increases.

Circle the term that best describes this reaction.

Give a reason for your choice.

{teal .45
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(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)

(ii)
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Explain why the evaporation of water in sweat from the body is endothermic. and why
exercise increases this evaporation.
.fi
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Draw a labelled enthalpy diagram for the evaporation ot‘water. HZOU").

H20({’) —> H2O(g) ArHO —— 40.7 kJ mol’1 _
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USE ONLY(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 diSSOIVing Process Of
sodium chloride, NaCl, in water.
Support your answer with a labelled diagram.

.NaClhjs 7a,,‘W_V,¢m‘,;c_i_ w _Cc91__mfl_rp_o~ma/ _,wa,_.5$ffjds, all"fines/1‘1;j,,\,

, «fa/w:filing/g,newjello“it.ewe/Z“);ems_Ae/q,4,_,/p7_es/z¢
Ajms Ill/[37-7w_ Q 7. .. - ?.,625.,,/_dkJig-Olga»; v \\
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H1O _ "r‘ 7 Q ,.
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acts with a metal powder.(e) 'l‘hcrmitc reactions occur when a metal oxide rc-

Thc equations for two thermite reactions are given below:

Reaction 1: F8203(S) + 2A|(S) -> 2Fe(5) + Al203(s)
Reaction 2: 3CUO(S) + 2AI(S) —-> 301(3) + A|203(S)

ArH° = —852 kJ mol‘1
ArH° = —1520 kJ mol‘1

1362030), or copper(II)
l oxide is reacted withUse calculations to determine which metal oxide, iron(III) oxide,

oxide, Cu0(s), will produce more heat energy when 50.0 g of eaCh meta
aluminium powder, Al(.s').

Mvr(rcur»ro‘):7/9,6 g. mol‘1

Ali

  

0E : Elsi/57%“)

: (A315 ~

haw féficlv‘e I075": I.

enz’fij Vim T’s

   

Chemistry 91164, 2017

 

\
“ 74‘; tCQWO W)” PWJPL<

, 2 0.4m m’
whit

FLO: will PM“? law"

 



QUESTION TWO ASSESSOR'S
USE ONLY

   

     

  
       

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

Approximate. <
bond angle
around the
central atom

   
,cL,,/\a/u,/,,,&# .3 of,
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__.__L

   -5‘ flit/tr

 

 

 

  Chemistry 91164, 2017



6

ASSESSOR'S
USE ONLY(b) Three-dimensional diagrams for two molecules are shown below.

 

 

   Molecule

 
 

(i) In the boxes above. identify the polarity of each molecule. by miting either polar or
non-polar.

(ii) Justify your choices.
CCILHz eases/5’ atzcflcl Ems aAflzlLL Emis\
81% lo 74; elecfloncéa-KM‘J/ (“load befiw‘ fwl‘chls, Adipurlg
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LReaction N2H4(g) + 02(9) —» N2(g) + 2H20(g)

llydrazine. NzH4. is used as rocket fuel.

Use calculations to determine which of Reaction 1 or Reaction 2 releases more magi
A

/’\i

/.
Reaction 2." N2H4(Q) + 26(9) -* N2(9) + 4HF(9)

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

[::HH
\ /
N — N
/ \

H H
hydrazine

H —O—H
water

O=O
oxygen

F-F
fluorine

N—=N
nitrogen

H—F
hydrogen fluoride

 

Use the average bond enthalpies given in the tab e below.1

Bond Average Bond enthalpy Bond Average Bond enthalpy
/kJ mol‘1 /kJ mol‘1

Show your working and include appropriate units in your answer.
R: .— (:38 + tram) may) 4% + Mars) :is‘sn'

R2 .— Us? + trey”) r Lr—(ISq) )— Mus » MSW/7))
gem/lean release; flue anew“ MIL!
PxeaLl‘cm ave con/bx reg/Mes 337 K]: [4/ \
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QUESTION THREE

(a) (‘omplete the table belou by statintU the type of solid. the type of particle. and the t} pe of
bonding (attractiVe forces) between the particles in each solid.
 4' ""T

Type of solid Type of particle Attractive forces
between particles—_\ [

Solid
 

 —|1—
Al(s) /

(aluminium) I {l’le

  
  
  

 

MgCl2(s)
(magnesium chloride)
  

 S8(8) ’y'
(sulfur)     

A|(s)

 

Justify" your choice. referring to the attractive forces between the particles ol‘ALL three
substances.

7m m M: t at“ arm 3 cl t; ,~ t r ‘ Ae WM (:0 5 I I 6 WA“ fle fife/1]
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Question Three
continues on the
following page.
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CW.”
Circle the substance which is malleable.

 

MgCl2(s) 88<s>
Justify your choice by referring to the structure and bonding ofyour chosen substance.

You may include a diagram or diagrams in your answer.

mfilull belt as me Me up #0.» all-was 771,3
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Extra paper if required.
Write the question number(s) if applic/able.
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QUESTION 1
NUMBER “ 12

Extra paper if required.
Write the question number(s) if applicable.
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Subject:   Chemistry   Standard:   91164   Total  score:   15  

Q  
Grade  

score  
Annotation  

1   M5  

This  candidate  received  a  grade  score  of  M5  as  the  response  linked  reaction  
processes  to  reaction  progress,  the  attractions  of  water  and  NaCl,  although  

without  an  accurate  diagram,  and  correctly  analysed  the  energy  output  of  

thermochemical  calculations.  

2   M5  

This  candidate  received  a  grade  score  of  M5  as  the  response  linked  

electronegativity  to  bond  polarity  and  bond  enthalpies  to  one  correct  enthalpy  

change,  although  the  unit  was  incorrect.  

3   M5  

This  candidate  received  a  grade  score  of  M5  as  the  response  linked  two  of  the  

three  attractive  forces  to  the  energy  requirements  of  melting  while  also  linking  

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

  

  

     


