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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.

QCOJ‘ iﬁ@/ﬁﬁ——ﬂk 7?”{_ __&?ﬂb.’.r‘f‘amzﬁ}, 77_713 Means ener_'&j
!l.a_s !796«1 released.. / /

(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.
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(i) Draw a labelled enthalpy diagram for the evaporation of water, H,O(?).
H,O(¢) — H,0(g) A H° = 40.7 kJ mol™!
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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.
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o ; . ‘ : wder.
hermite reactions occur when a metal oxide reacts with a metal po

(c)
The equations for two thermite reactions are given below:
Fe,0,(s) + 2Al(s) — 2Fe(s) + Al,O(s)

3CuO(s) + 2Al(s) — 3Cu(s) + Al,04(s)

A H° =-852K] mol~!

Reaction 1:
ArH" =_-1520 kJ mol!

Reaction 2:
Use calculations to determine which metal oxide, iron(I1I) oxide, Fe;05($), 0:1 COPPer(ItL)d with
oxide, CuO(s), will produce more heat energy when 50. 0 g of each metal oxide s reac

aluminium powder, Al(s).

M(Fe,0)=160gmol”" | M(Cu0)=79.6 g mol”
- E'-; AH-: /) \
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T m - HC.,_O will f’apckc Mo }udL
\ " A (O p(_.am éfg Ky
_ 2 .825) oAde  Bu(Dx il Prodece 2"/‘”\]—

ASSEg
USE m‘

Chemistry 91164, 2017




QUESTION TWO

(a)

)

—

7/
;

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

their shapes.

Molecule HOCI COCl,

NF,

—-—\

LT B o
Lewis structu Q C_

around the
central atom

\\ /
O -F.
Name of sh l b X . ‘
meofshape | Bet | Togonl Phaer [Tigona] pyrumid
Approximate | S ]
bond angle 5 : 5
109.5 120 109.5

ii)  Justify the shapes and bond angles of HOCl and CO
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(b)

Three-dimensional diagrams for two molecules are shown below.

6

Molecule

Cl
|
C

T O— Q0

Cl H Cl Cl

Name Dichloromethane Tetrachloromethane

Polarity of molecule P@,I o ﬂa
IR SRR

®

(11)  Justify your choices.

— 2 -}

In the boxes above, identify the polarity of each molecule, by writing either polar or
non-polar.
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(c) Hydrazine, N,H,, is used as rocket fuel. assessor's

caleulations to determine which of Reaction 1 or Reaction 2 releases more energy.
e
7~ Reaction 1: N,H,(g) + O,(g) — N,(g) + 2H,0(g)

N2H4(g) * 2F2(g) —F Nz(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. ]
Ri = (IS8 + L(341) »lag ) - (Fus + Zx2( k3D = -ss7kT|
Rz = Usg + LD « L(isqd )~ (M4 + Llserp “-@97
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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
,— between particles
D——
Al(s) T
S
(aluminium) M{’/‘u‘ A' ,-ﬂ’f"\ Me,L;Z. E
o
MgCl,(s) (= le,c)wsum
(magnesiumzchloridJ) I(pm‘( I(p.q 4&
wenk
S.(s)
(suslfur) ( meleo-«,]-q_r _ Molec e b mole. wlor /
| | G |
L___—‘\‘—-—-_

(b) Circle the substance which

st melting point. TLFS ®n1
sl -.

Al(s) Sg(s

Justify your choice, referring_to the attractive forces between the particles of ALL three
substances.
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@ MgCl(s) S4(5)
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Circle the substance which is malleable.

Jusnfy your choice by referring to the structure and bonding of your chosen substance.

You may include a diagram or diagrams in your answer.
/“CLJJ ;_n-ol.:t_ a8 A] are. m«Je 7 &m a/m—s TA-;

Cans stk of Leed fw'#«. necle; ol /;e\fa\ka ﬁe&—mw,‘l
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Extra paper if required.

Write the question number(s) if applicable.
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QUESTION
NUMBER

Extra paper if required.

Write the question number(s) if applicable.
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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.




