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FBISE model paper | Section A Q21 | 0.5 marks

Energy Energy barrier
. . difference Energy required between reactants
In a reaction pathway _dlagram, between to break bonds of and transition Total enthalpy
21. | activation  energy is  best reactants and oroducts state change of reaction
described as: oroducts
FBISE model paper | Section A Q23 | 0.5 marks
Energy released
'ovr\:??‘grgrszeggls' q Energy required Energy of Energy
Which of the following defines : onic : to melt a solid electron gain by released in
lattice energy? atoms combustion
compound
FBISE model paper | Section A Q24 | 0.5 marks
24 Which factor increases electron Larger atomic :Uglzzrr Iszciglzgisﬁd eIectIanWeerativi
" | affinity (makes it more negative)? | size g g
charge only ty
FBISE model paper | Section A Q25 | 0.5 marks
Formation of
Which process results in a | Freezingof water Melting of ice Condensatio n of NaCl(s) from
positive entropy change? steam ions in solution
FBISE model paper | Section A Q26 | 0.5 marks
Given: S°(H,O0) = 213 J K
-1 o — -1 -1
. g“zh ) SO0 IS T ek +416 ] K- +627 1K 627 1K
| Calc&late AS° for: ‘ mol™ mol™ mol™ mol™
2H2(9g) + O2(g) — 2H,0 (9).
FBISE model paper | Section A Q37 | 0.5 marks
The standard enthalpy change for
the reaction is AH® = +1668 kJ
37. | 2NF3(g) — 2N(g) + 6F(Qg) —556 kJ mol™ —278 ki mol™* +278 kI mol-1 +556 kJ mol*
What is the bond energy of the
N-F bond?
FBISE model paper | Section A Q56 | 0.5 marks
Which reaction has an enthalpy 3C(g) + 3C(g) + 3C(s) + 3C(s) +
6. | enthalpy change of formation of | _*H® BH(@ —~ 4~ e
propane? — CsHg(g) CsHs(9) CsHs(9) CaHg(l)
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FBISE model paper | Section B Q7 | 4 marks

Q7I Define the first electron affinity (EA) and
Lattice Energy. Why is the electron affinity of
chlorine more negative than that of fluorine,
despite fluorine being more electronegative?

FBISE model paper | Section C Q9 OR | 6 marks

3+3| OR| For the formation of potassium fluoride, the

following data are given:

e Enthalpy of atomization of K = +89 kJ mol™!
e Enthalpy of atomization of F> = +79 kJ mol™
e lonization energy of K = +419 kJ mol™!

e Electron affinity of F = —328 kJ mol™!

e Enthalpy of formation of KF = —567 kJ mol™!
(a) Draw a Born—Haber cycle for KF formation.

(b) Calculate the lattice energy of KF.

(c) Explain how ionic size affects lattice energy
in  KF.

First Annual 2025 | Section A Q5 | 1 mark

WITE VI AIC YOI AL T 19,

What will be the enthalpy of solution of

5. NaCl if AH (reverse lattice) is +786 kj/mol +3 kj/mol —3 kj/mol +1569 kifmol -1569kimol ¢ () O O O
and AH (hyd) is -783 kj/mol?
First Annual 2025 | Section B Q2(vi) | 3 marks
1OI = Clysidin e SUIUDS.
(vi) .{ Why Enthalpy of solution for NHNO; is +25.7
ki/mol (endothermic process) whereas that ofi 1.5
CaCl, is -83.0 kj/mol (exothermic process)? 1‘.‘5
Explain briefly.
(vii) | Write down any three measures that ensure the n
First Annual 2025 | Section B Q2(xiii) OR | 3 marks
QA DUIAUVIT CTAQIIPIG,. ’ - 4 T L o - “ T
(xiii) : Calculate K. for the following reaction at Calculate total entropy change when NaCl
equilibrium at 100°C. dissolves in water under standard conditions:
250,  +0, =250, 03 | OR NaCl,, —>Na* ,,, +CI" ., 03
[SO;]=0.59 M [0;] =0.05 M [SO;]=0.259 M S°(NaCl)=72.1 j/mol/K, S°(Na*)=321 j/mol/K
S°(CF)=56.5 j/mol/K
(xiv)  Draw Born-Haber cycle for the formation of KCL. For the reaction ¥,0,——2NO, , the concentration

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

Draw Born-Haber cycle for the formation of KCl

(Calculation is NOT required) 03 OR

First Annual 2025 | Section B Q2(i) OR | 3 marks

| Briefly explain the terms with examples: ,
OR | a) Enthalpy of atomization, b) Lattice energy, | 03
| ¢) Electron affinity.
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First Annual 2025 | Section C Q6 OR | 7 marks

LR At Il et i ]

State Hess’s law with an example. Apply Hess's

law to calculate enthalpy of formation of

CH;COOH. The standard enthalpies of
OR ' combustion of carbon, hydrogen and acetic acid 245
are —393.5 kj/mol, —285.8 kj/mol and —875 kj/mol
respectively.
Second Annual 2025 | Section A Q5 | 1 mark
||yu|v5?|| VLIV ML LCHIovI PIGOOUL G
The enthalpy change when 1 mole of a
. . ._iHeat of Heat of Heat of Heat of
> (s:;ﬁes:ja.nce is completely bumed in oxygen is formation combustion iatomization neutralization
Second Annual 2025 | Section A Q6 | 1 mark
Which substance  has zero value for their
6 standard enthalpy of formation? Hz0 €0, Fez0s 0s
Second Annual 2025 | Section B Q2(ix) | 3 marks
(ix) : Draw Energy cycle according to Hess’s law for the
given reaction:
C+0, > CO, AH’° =-393.5kJ / mol
If this reaction occurs in two steps:
C+30,->CO AH; = —110.52kJ / mol
CO+10, - CO, AH; =-282.98kJ / mol
Second Annual 2025 | Section B Q2(viii) | 3 marks
SUHUS WILII EXdITIDIES. N
(viii) | ‘Differentiate between Exothermic and Endothermic ; 1.5
reactions with suitable example in each case. ' 1+5
liv) Nraw Fnarmu rurlo arcardina ta Hace’e laur far thna *
First Annual 2026 | Section B Q2(iv) | 3 marks
Calculate AH° of the reaction from the following
data: S, +0,,, = SO,,,
3
S,+=0, —>S8O AH® =-395.2kJ
() 7y T ey
2S02m + Ozm - 2S03(3)AH °=-198.2kJ
First Annual 2026 | Section B Q2(xi) OR | 3 marks
! {
i Briefly explain the term enthalpy change of l [
| atomization with one example. ; i
| |
First Annual 2026 | Section A Q2 | 1 mark
:gf;rease in temperature causes molecules; energy | Stay same S:elrr\gl;netlc Stop moving
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First Annual 2026 | Section A Q5 | 1 mark

Combustion is a/an process.

First Annual 2026 | Section B Q2(iv) | 3 marks

~ Calculate Bond energy of HCI, when:

Bond dissociation energy of H, =436kJ / mol
‘ 03

l Bond dissociation energy of CI, =243kJ / mol

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

|
I Exothermic ; Neutral
!

| i
Briefly explain standard enthalpy of electron]
l affinity and standard enthalpy of Lattice (AH,,,.) | 15
+
15
i

| with exam ples.

FBISE model paper | Section A Q1(iv) | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

! Endothermic % Reversible

Question A

B

C

D

A

B

I. ] 0.1 mole of NaCl contains

6.02x10%2 molecules

formula
units

ions

atoms

O

O

Which solid-line curve
most accurately represents
the distribution of
molecular energy in a gas
at 500 K if the dotted-line

Fraction of
molecules

curve  represents  the
corresponding distribution
for the same gas at 300 K?

N
Fractiomaf [ ()
walecales [ [ /1%

For the rate law ,

1
iii. Rate = k[A]z[B], predict
order with respect to A, the
order with respect to B and
the total order.

N | =
o
N |-

N | =

11

N |-
[
N W

1

=12
2

greater
nuclear
charge of
Nitrogen

1 Electron affinity of
oxygen atom is greater
than nitrogen because of,

more
Screening
effect of
oxygen

less nuclear
force of
attraction
of

Nitrogen

greater
nuclear
force of
attraction
of oxygen
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FBISE model paper | Section A Q1(v) | 1 mark

Q1. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Question

A

B

C

D

A | B

0.1 mole of NaCl contains
6.02x10%

molecules

formula
units

ions

atoms

O O

Which solid-line curve
most accurately represents
the distribution of
molecular energy in a gas
at 500 K if the dotted-line
curve  represents  the
corresponding distribution
for the same gas at 300 K?

Fraction of
maolecules.

For the rate law ,

Rate = k[A]%[B], predict
order with respect to A, the
order with respect to B and
the total order.

N | =
(@)
N |-

=11

N R
H
N w

1

=1:2
2

1" Electron affinity of
oxygen atom is greater
than nitrogen because of,

greater
nuclear
charge of
Nitrogen

more
Screening
effect of
oxygen

less nuclear
force of
attraction
of

Nitrogen

greater
nuclear
force of
attraction
of oxygen

If the total energy of the
product is greater than the
reactants, identify the
reaction.

Exothermic

Endothermi
c

Reduction

oxidation

FBISE model paper | Section B Q2(iv) | 3 marks

(iv)

Calculate the enthalpy (AH) change of
reaction by using the following data
CoH, + g 0O, —2C0O,+H,0
AH; of CO, = —393.5 KJ mol™
AH; of H,0 = —285.5 KJ mol*
AH; of CoH, = 227.3 KImol™*

03

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

Define the following with at least

one equation in each case.

1.5+
1.5

a. Standard enthalpy of atomization

(AHatm)-
b. Standard enthalpy of Lattice
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First Annual 2025 | Section A Q15 | 1 mark

—— et e s e e

! particies o | parucies

Enthalpy change . for the . reaction Formation N eutralization C ombustion  ;Atomization
15. CH4 +202-——)C02+2H20 ] calleda (AH;) (f ”:) E(ﬁ”:) E(AH:’)
enthalpy of: ! !

1

1
i ]
Cthanna in heat enerav nf a3 chemieral!l _ ] . ' Internal

First Annual 2025 | Section A Q16 | 1 mark

Ull\llﬂly’ . i
Change in heat energy of a chemical:

16. reaction at constant temperature and:g?;tr‘]algy
pressure is: : g

Rediictinn nntential nf ennner alectrnde ic?

‘Heat of Internal

: PG yenergy
; sublimation {change

' Il

Bond energy

First Annual 2025 | Section B Q2(i) OR | 3 marks

Human body burns glucose for energy. Burning
1.8g of glucose produces 20.36kJ heat. Calculate| 241

molar heat of combustion of glucose. (C H,,0;)

First Annual 2025 | Section B Q2(v) | 3 marks
S ;
Describe the relationship between the enthalpy| 4,

change and the heat of reaction. '
Tha ctandard radnctinn nntantial for the followina

First Annual 2025 | Section B Q2(vi) OR | 3 marks

solids.
By applying HESS'S law calculate enthalpy of
formation of methane from given data:

CH, +20,——CO,+2H,0  AH® =-890.4kJ/mol

03
H2+-1 0,—H,0 AH’® =-285.5kJ | mol
2 2

C+0,—CO, AH® ==393 5] / mol

C+2H,——CH, AH =7
Nacnrika the affart nf rhanne in pressure on the

Second Annual 2025 | Section A Q15 | 1 mark

15. The Sl unit of enthalpy is:

Joule Calorie eV atm

Second Annual 2025 | Section A Q16 | 1 mark

. Which law is used to calculate enthalpy!Avogadro's | . : , : ,
16. change of a reaction through energy cycles?:law EHesssIaw EBoylesIaw EGrahamslaw

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

s A [ F v

- N i

| Derive the relationship between temperature and!
OR | kinetic energy. T « K.E g 03

H

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

(xii) | Write thermochemical equation for the combustion
' of Ethanol C;HsOH and Hexane CsHye. 03
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Second Annual 2025 | Section B Q2(xiii) OR | 3 marks
VI IVIiY 10 —Z.20V alll 211 15 —U. L4V,

according to

C+0, > C0,
may take place in two steps:
C+310, > CO AH, =-110.5kJ

CO+10, - CO, AH, =-282.98k/

Hess's

OR

Construct energy cycle for the given reaction

law
AH®=-393.5 kJ this reaction

03

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

Briefly explain the following terms with one example
of each:
¢ Enthalpy of atomization

1x3
e  First electron affinity
e Lattice energy
First Annual 2026 | Section B Q2(x) | 3 marks
(x) | Construct an energy cycle to calculate AH,,,,, for

NaCl and calculate its enthalpy of solution when:
AH (lattice) = =186 kJ | mol

AH (hydration) = 783 kJ / mol

03

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

F R T I

(xii) | Compare exothermic and endothermic reactions and

1.5
write one reaction for each.

1.5

OR

Briefly explain homogenecus equilibria and
heterogeneous equilibria. Write one reaction for
each.

1.5
1.5

First Annual 2026 | Section B Q2(iv) OR | 3 marks
} {
Differentiate between exothermic and endothermic|
reactions.

03

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

| L e e
What is meant by lattice energy? Give example.
OR 2+1
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