[ p—

T oy O b h i A et b e— .

B Myt et ettt XTAy it ATy Gl Vb5t - P i St e et

i

TR M g MEASE] iy T .« et MY gy

W Sy m—:

[

— ,
2IOICY 16
IOI0I0L 16
RO

@@ OO

D&

ConEE @O E
bit )

CISHOT 1GIOI0)

® Br

2 (D@ OO E

©)
@

1HROCE g

P EEOE
BOOO o

HEROL JGIOIG)
HA®OOE BE

e E
HOOOE sy

0L 101eJ0)
1@EO®E

ioJ0] - 1616)]
161 161010;
H@ROEE
T@®OOE
BPEHOO®E
BReEO®E
#2@POOO®
200086

(

s

@
®
®
@

(=
@
®
@

A
MEEOR®
R#A
MEHIOIOE - 10)

BA
OO0

Beas @®
oo )
(@ oOE

MARKING
INSTRUCTIONS

- USE NO_ 3 PENCIL ONLY E}

Use a No. 2 Pencil

2®EOOO i 0] - JGIOJG)
fira? @EE &® Fill circle completely
20O B
EIOIOr 10]16) ®EeOOO
290G B& Erase cleanly
I @EOEE
31 JOIGIOIGET
CEH®OE@OE
SCORE 50 = CORRECT
‘QD : CO RnhCT RAME
e = 2 ;
RESCORE) 20 SUBJECT 1 Revisw i
ROSTER Els
NUMBER B: [ hescone 1 | PERICD DATE
TEST ANSWER SHEET B2 HIBIE B = DATIONAL @
Form No. 71870 SYSTEMS



‘HEMICAL EQU IUM_REVIE

{. State Le Chatelier's Principle. (2 marks)

An egmj///ﬁrzkzm sycfém Lc///,»uf’prfpr/ 0 o stness

wifl re-establish eguilibriiim by portiolly ollevieting
., ~ Vs J J
the stress.

2. 0.400 mol of H, and 0.200 mol of I, were placed in a 2.00 L flask and allowed to reach
equilibrium according to the reaction:

Hy(g) +Ineg) & 2HI(y,

At equilibrium the concentration of HI was 0.160 mol/L. Calculate the equilibrium
constant value. (4 marks)

/ Hy T, ﬁ“Li 2 HI/
| |.200 |, 100 / o
C |-.o® -'.0807 +.160
E [.120 .020/ 160 /

CHIJZ _ (,/60)2 - 1]
CH,7 CT,7] (.120) (. 020

|
{

Keg =



3. Define the term 'closed system'. (1 mark)

A confined space_in which chemical reactions ore

()r“currér)g Aut no matter enters or leaves .

4. At equilibrium, the macroscopic properties of a system are constant. Give an example of
a macroscopic property and explain why it is constant at equilibrium. (2 marks)

¢.g. colour

The colour /s _constant _because the cofoured chemyical(s)

is /)c’my consumed. g Inmdu ced at the Some rmte.

5. Consider the following equilibrium:
SO3(g) + NO(g) & NOy(q) + 50y, Keq = 0.500

Exactly 0.100 mol SO; and 0.100 mol NO were placed in a 1.00 L flask and allowed to
react. Calculate the concentration of SO, at equilibrium. (4 marks)

/503 ‘% NO 7-’-3 /\/o,z;;[ 50, /

I ; oo | 100 O O /
E | -100- | .100=2C 2 2 7
fany aCL
'Kei = T bS] = — = , 500
[ s037] CNO] (.i00-2c)*
= = V.500 =.707
, 100 =X

ac= . 707 (- i00-X) o = [50,] = 044M -

o= L0707~ 7071 X
1.707iaC = 0707/



6. Consider the following cquilibrium systen:
— ) -
Croy #H20p & €O +Hy, Keq =080

[n an experiment, a student places 0.10 mol of C, 0.15 mol of H,0, 0.25 mol of CO,
and 0.20 mol of H, into a 1.0 L flask. The student predicts that the [CO] will decrease

as equilibrium becomes established. (3 marks)

K_wouldlyou .
a) Would you agree or disagree with the student? _ disafil"&i

b) Justify your answer, including appropriate calculations.

— . _ CCOJCHI (.25)(-20) _ ,

[rial Kecz“ LCoJ 2 = ) ) = ,33<.890
EHZOj 5

 reaction must proceea’ towards /Dim’wcff (%o the r @/ﬂ‘)

r e

fo achieve egui/[bfiam

7. The production of ammonia by the Haber process involves the foliowing equilibrium:

NZ(g) +3H2(g) : 2NH3(’3) + heat

The table below indicates the percentage of ammonia in equilibrium mixtures at various
temperatures.

Temperature °C Percentage of Ammonia in Equilibrium

200 98
350 80
500 51

a) Explain why the lower temperature results in a higher percentage of ammonia in the
equilibrium mixture. (1 mark)

Lower temperatures shift the ef;rai/z‘zﬁrz'um % the right to
rc:p/&ce some of the lost Kinetic energy (Le Chateliers)

b) Explain why a temperaturc of 500°C is used in the Haber process rather than a lower
temperature. (1 mark)

Eoguilibriam is achieved Faster




8. Consider the equilibrium below:

2+ —

CO(HZO)G(aq) + 2Cl(aq) (_—)CO(Hzo)4 Clz(aq) + ZHzo(l)
pink blue

The colour of this equilibrium mixture is pink at 5°C, and blue at 60°C. Is the forward
reaction endothermic or exothermic? Explain. (2 marks)

Endothermec

Increased temperature shifts ap cguihbrym in the endothermic

direction 1o remove some of the added K E. which in this

case is 1o the i’t};:)f)f',

9. Consider the following equilibrium:
] 2POC13(g) a 2PC13(g) + 02(3)

2.0 mol POCl; are placed in a 2.00 L container and allowed to establish equilibrium. At
equilibrium, [O,] = 0.16 M. Calculate the value of ch. (3 marks)

2 POCiz &= 2 PCis + Oz

" 1.0 0
¢ |-.32 +.32
E . €8 32

_ rCo,Jr pciad*
Keg = &

[ Pociy %

= (.16) ('32)2 = Q.04
(.68)%

(on If/ entitled to [ $ig f/g/: in gnswer because of subtraction

in Lirst column)



