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FBISE model paper | Section A Q28 | 0.5 marks

According to Le Chatelier’s
28. | Principle, increasing  pressure More moles of Fewer moles of Equal moles of No gaseous
' T . as as as molecules
favors the side with: g g g
FBISE model paper | Section A Q38 | 0.5 marks
| r ot n e | | | |
Which observation indicates that | Concentrations of | Concentrations of Concentrations of | The fOI’kV\\:\? rd and
a  system has reached reactants and reactants and reactants and backward
equilibrium? products become reactions stop
quilibrium’ products keep products are the completel
harai constant pletely
changing same

FBISE model paper | Section A Q63 | 0.5 marks

A student in a chemistry laboratory prepared different aqueous solutions
Scenario for MCQ 61 to 64 including HC1, NH«Cl and CHsCOOH. During the experiment, the student
measured pH values and studied acid-base behavior of different substances.

NH;r
undergoes .
The aqueous solution of NH4Cl is ; Cl-produces NH.Clis Water acts as
63. | .7 hydrolysis . L
acidic because: g OH- insoluble Lewis acid
producing
H30+

FBISE model paper | Section A Q73 | 0.5 marks

A chemical engineer investigates the Haber process:

N3(g) +3Hz(g) > 2NH3(g) + heat

Scenario for MCQ 73 to 76 The goal is to maximize ammonia production by adjusting reaction

conditions.
i ia vi Low High Low Open
73 To increase ammonia yield, the pressure g concentration p_
engineer should use: pressure container
of reactants

FBISE model paper | Section A Q74 | 0.5 marks

A chemical engineer investigates the Haber process:
N2(9) +3H2(9) > 2NH3(g) + heat

Scenario for MCQ 73 to 76 The goal is to maximize ammonia production by adjusting reaction
conditions.
Since the forward reaction is Favor Favor Stop Reduce the
74. | exothermic, lowering the | ammonia reactants equilibrium effect of
temperature will: formation completely pressure
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FBISE model paper | Section A Q75 | 0.5 marks

A chemical engineer investigates the Haber process:
N2(g) +3H2(9) > 2NHz(g) + heat

Scenario for MCQ 73 o 76 The goal is to maximize ammonia production by adjusting reaction
conditions.
The equilibrium constant (K.) for | oncentration Pressure
Amount of
75. . . Temperature
the Haber process depends only of nitrogen applied p catalyst

on:

FBISE model paper | Section A Q76 | 0.5 marks

A chemical engineer investigates the Haber process:
Na(g) +3H2(9) > 2NHz(g) + heat

Scenario for MCQ 73 to 76 The goal is to maximize ammonia production by adjusting reaction
conditions.
Permanentl

iti i increase ’ Shift Decrease the e uillbi\:alr(')i\lljvm to
6. The addition of a catalyst in the _ equilibrium reverse q
Haber process will: ammonia . ) be reached
. to the right | reaction rate
yield faster

FBISE model paper | Section B Q1 OR | 4 marks

2+2| OR

A chemist tests three different fertilizer salt 2+2
solutions and records their pH values:

Ammonium chloride (NH4CI): pH = 5 (Acidic)
Sodium carbonate (Na;COs): pH = 11 (Basic)
Sodium chloride (NaCl): pH = 7 (Neutral)

Using the concept of salt hydrolysis, answer the
following:

why each salt solution shows acidic, basic, or
neutral behaviour. ldentify the ions responsible for
hydrolysis in each case.

Name the parent acid and parent base for each salt,
and explain how their strengths determine the final
pH of the solution.

FBISE model paper | Section B Q5 OR | 4 marks

1+3 |OR | Describe dynamic equilibrium in terms of | 242

reversible physical changes. Why no apparent
change is observed even though changes continue

at the molecular level.

FBISE model paper | Section C Q8 | 6 marks

Q8

Using Le Chatelier’s principle, explain how
operating conditions are used to increase the
yield in

(a) The Haber process for the manufacture of
ammonia.

(b) The Contact process for the oxidation of
sulfur dioxide to sulfur trioxide.
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First Annual 2025 | Section A QG | 1 mark

SAVI LA L \VRYNAS I TS U T

The following equilibrium WI" NOT be shifted

in the forward direction by: Increasing
(N, +3H, S2NH, +A) temperature

Increasing Adding H> Removing

pressure gas NH; O O O O

First Annual 2025 | Section B Q2(xiii) | 3 marks

a DUIAUIC CAaAllIPIC,

(xiii) ;| Calculate K. for the following reaction at

equilibrium at 100°C.
250, +0, ==250,

[SO:]=0.59 M [0;] =0. 05 M [SOs]= 0 250 M

OR

(xiv) ;| Draw Born-Haber cycle for the formation of KCI.

I Almiidabine ia AMAT camiiivaAd)

First Annual 2025 | Section C Q4 OR | 6 marks

LAILUIQLCuU 11V UGG vviainicu ©

vivilal uicul y 1D SQUPGIIVI W VvaITIILT DUIIU UITUI Y.
Q.4 | Describe by giving balanced chemical equations Discuss the effect of following changes on the
and necessary conditions that how a Carboxylic given reactions at equilibrium:
acid can be prepared from:
a - - b) cH,-CH-CH,-0OH . |Increasing —
) CH,-CH,-Cl b) e : or || |orosame C,H, +50,==3C0,+41,0 || , .
cn. i |Removing 50,250, +0,=——=250,
c _ ‘ ... |Decreasin 1
) C,H,~-CHO iii temperatu?e Co, +A—‘*CO+502
Q.5 How can one :dentlfy the functlonal groups in the Why is Ethene more reactive than Ethane? Write aam
First Annual 2025 | Section B Q2(ii) OR | 3 marks
: What is dynamic equilibrium? How does it exist
OR | between two physical states of a substance?
Describe by giving an example.
~~ i How are the elements arranned in different hlncks
First Annual 2025 | Section B Q2(xiv) OR | 3 marks
1.5 Why is the ionization of HF decreased when
+ | OR | aqueous solution of its salt is added to it? Briefly: 03
1.5 explain by applying Le-Chatlier’s principle.
First Annual 2025 | Section C Q4 | 6 marks
Q. 4 Explaln one phy5|cal and one chemical method to 5 : Write down a chemical reaction betwee ! :
| recognize a system at equilibrium. | 343 OR | | CH;COOH and CH;0H with necessary condition 244

Second Annual 2025 | Section B Q2(ix) OR | 3 marks

Calculate K, if the following concentrations are found
at Equilibrium in given reaction:

280, +0, =250,

[50,]=059M [0,]=0.05M  Temprature = 450°C
[50,]=0.250Mm
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Second Annual 2025 | Section B Q2(x) | 3 marks

z <

() | N, +3H, =2NH,

Write chemical equation for the preparation of alkyl

Second Annual 2025 | Section C Q6 OR | 6 marks

C. Cuidnol inwo. cuene
State Le-Chatlier's Principal. How it helps to obtain
maximum product in: ":'_"22
a. Exothermic reactions b. Endothermic reactions
First Annual 2026 | Section B Q2(viii) OR | 3 marks
! :
| State the necessary conditions for equilibrium. I
!
I [ 03

First Annual 2026 | Section C Q4 OR | 6 marks

1.5 halides: 1.5

This reaction is at equilibrium. What will happen if: + a

a. Ammonia is removed from the mixture 15 OR | a. From Alkenes 1+5

h  Manra nitrnnan ic addad in tha mivhiea b. From Alkanes :
(x) N, +3H, = 2NH, 5 Write chemical equation for the preparation of alkyl

This reaction is at equilibrium. What will happenif. | 3 = og | halides: 15

a. Ammonia is removed from the mixture 15 a. From Alkenes 15

b. More nitrogen is added in the mixture. b. From Alkanes )
fwil Nariva tha ralatiam AF ARAIAd dinaaalatine acma PO [ A R W S T T St i S VU

Q4 How can ethanoic acid be prepared from the
following? Write all reagents and conditions with
chemical equation: .

a. Ethanol

b. Ethane nitrile
c. Fthvl acetate

First Annual 2026 | Section B Q2(viii) OR | 3 marks

lee two possible ways to recognize equilibrium. ,
| 03

First Annual 2026 | Section C Q4 OR | 3 marks

i represented by the following equation.:
| | N, +3H, =2 2NH, AH°=-92.46 kJmol™
2x3 | OR |

i | Explain three factors that can increase the vield of!

| i Manufacturing of ammonia by Haber's process |si
|

| |
| l

FBISE model paper | Section B Q2(viii) OR | 3 marks
|

Give two possible ways to| 1.5+
recognize an equilibrium. 1.5

First Annual 2025 | Section A Q10 | 1 mark

Formation of methanol is an important industrial
reaction in the processing of new fuels.
o3 | OR |CO+2H,=CH,OH AH=

Explain three factors that can increase the yield of
methanol in this reaction.

—90.7kJ mol™

, @LOITIS L LUINIS , ALV D i ¢

10 Formatlon of NH; is a reversible, exothermic:More reactant:More H; will :More N; will  :More NH; will
' _process, what will happen on coolmg’? 'W||I be formed : be formed 'be formed ‘be formed !
Thn w7 ~E7LT FANLT in 24 70 W A bhmt ) ' , .
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First Annual 2025 | Section B Q2(xi) | 3 marks

uan IH UiIw cndn |y|v'vn U I wr sy w g e
(xi} i Consider the reaction:
S0, +Cl, ==80,Cl, + heat 03
Propose three changes that will produce the
maximum SO,CI, :
= T T . N Eallmvasion~ ranntinn
First Annual 2025 | Section C Q4 OR | 6 marks
non-volatie SOIUlE Cdil Ve USISINISY : Lol
By using Le-Chatellier's principle, describe best
three conditions to get the maximum yield of -
OR | Ammonia by Haber’s process.
N, +3H,+—=2NH, +AH
YR T T rimdsime  Alana Arhamiral
Second Annual 2025 | Section A Q10 | 1 mark
’ ; ; ; :
; . . 1 Shifts in :Rate of : Limiting | .
llo. Le Chatelier's Principle explains: equilibrium  :reaction | :Electr_olySIS

Second Annual 2025 | Section B Q2(ix) | 3 marks

1L LAY QUVHUD,

280, +0,, = 250, ~ what will happen if:

a. Pressure is increased
b. Concentration of SO; is increased

(ix) | Consider the following reaction at eduilibrium

03

First Annual 2026 | Section B Q2(xii) OR | 3 marks

[AVA) Niffarantinta  lhahiiaam [P PRSI

15 Briefly explain homogeneous equilibria and
+ | OR | heterogeneous equilibria. Write one reaction for

1.5
1.5

1.5 each.

kR

First Annual 2026 | Section C Q4 | 6 marks

G, VIASS Ul HiUIviuuat 1V

Q4 K. for the following reaction is 1x107 at 230°C .
2ICL,, = Cl, +1I '

. w0 Ao

1.6 moles of ICT, 0.05 moles of each J,and C/,
are present in equilibrium mixture of volume 2dm’
. After removal of one mole of ICI . Determine the
equilibrium concentrations of I,,Cl,and ICI,
when the equilibrium is restored

N R [a  Cunlain ams s mathade far tha nranaratinn nf

First Annual 2026 | Section B Q2(ix) OR | 3 marks

R R e

Write equilibrium constant expression for:

OR | pci, <= Pcy, +Cl, 03
First Annual 2026 | Section B Q2(xii) OR | 3 marks
! Pressure is one of the factors which disturbs the
equilibium. How change in pressure will affect the
OR |following reaction: 03
Hzm +1,m = 2H],,
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First Annual 2026 | Section B Q2(xiv) | 3 marks

(xiv)

Prove that common ion effect is one of the
application of Le-Chartier's principle.

03
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