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APOLLO

Matter

Domain B: Physical Chemistry



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

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

Question A B C D AlB
A student places a piece of .
dry ice (solid CO) in a | Thedryice |y g oioe | Thedryice | €
sealed container. After a melted gnd reacted with sublimed contamner
. . . turned into . absorbed
i | while, the container . oxygen to | producing gas OO
expand nd even liquid, form new that increases external heat,
bxpa SWI? ) maz [;] increasing compounds CessUre causing it to
urslt. i a; 1sh‘ t{)e est volume. p p ' burst
explanation for this?
First Annual 2025 | Section A Q10 | 1 mark
' To ey v : z _—
iLow heat 'Low heatof |Contracts _|Boils at
10. Which statement about water is correct? | capacity vaporizatlon when freezes | :100°C
| o A R e oo . . fuC s fuis . 1000

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

é(ii) Water has maximum density at 4°C. How does |t
: help the aquatic life to survive in winter? /
o .. f.b v | ‘ " YN

Apollo | original FBISE source crops | 3
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Second Annual 2025 | Section B Q2(ii) OR | 3 marks

How aquatic life survives under water durlng
i extreme cold weather? {03
i e Ho e it e pr, a3

First Annual 2026 | Section A Q2 | 1 mark

T w T W e e w s oo

Change in state of a substance from gas to| ' }
.quUId is called: {Freezing Sublimation | Condensation | Deposition
o ulile bow s (1 L. (RPN RN NPV PO SRR LY LTI

First Annual 2026 | Section A Q2 | 1 mark
lWnth the increase in temperature the'

change of liquid into gas is called: iSubllmatlon
- lrif Lo ow Lot o oL husaald

{Freezing
2. i

Boiling

pr. .

Melting

A
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APOLLO

Stoichiometry

Domain B: Physical Chemistry



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

Q.2 Attempt the following questions (10x3 = 30)
Based on the given standard electrode A gas sample has a volume of 72 dm?® at
potential (E°) values, arrange the room temperature and pressure. How many
following metals in order of increasing moles of gas does it contain?

) reactivity.  Explain  how electrode 142 | orR 03

potential relates to metal reactivity.
Mg**+2¢e- —>Mg  E°= -2.37
Cu**+2¢ — Cu E°= +0.34

Ni** +2e¢~ — Ni °=-0.25

The Contact Process is an industrial a. What is molarity? How can you

method for sulfuric acid production. convert molarity to g/dm3?

a. Write the balanced symbol b. What is the molarity of a solution
equation for conversion of sulfur made by dissolving 98 g of H>SO4 in 1
dioxide to sulfur trioxide in the dm?® of water? (Molar mass of H2SO4

. 1+1 _ 1.5+
(i1) Contact process. 11 OR =98 g/mol) 15

b. Identify the sources of sulfur dioxide

Apollo | original FBISE source crops | 6



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

Apollo | original FBISE source crops | 7

Q.2 Attempt the following questions (10x3 = 30)

Based on the given standard electrode A gas sample has a volume of 72 dm? at

potential (E°) values, arrange the room temperature and pressure. How many

following metals in order of increasing moles of gas does it contain?
: reactivity.  Explain  how electrode 03
M potentialyrelates It)o metal reactivity. 1+2 1 OR

Mg* +2¢ —> Mg  E°= -237

Cu**+2e¢ — Cu E°= +0.34

Ni** + 2e~ — Ni E°=-0.25

The Contact Process is an industrial a. What is molarity? How can you

method for sulfuric acid production. convert molarity to g/dm?®?

a. Write the balanced symbol b. What is the molarity of a solution
equation for conversion of sulfur made by dissolving 98 g of H2SO4 in 1
dioxide to sulfur trioxide in the dm® of water? (Molar mass of H2SOa

. 1+1 _ 1.5+
(i1) Contact process. 1 OR =98 g/mol) 15

b. Identify the sources of sulfur dioxide ’
and oxygen in this process.

c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?

A sample of calcium carbonate (CaCOs3) Draw structural formula of following

contains 20 grams of calcium. What is a. Pent-2-ene 141+

(ii1) |the mass of carbon dioxide (COz) |03 | OR | b. But-1-ol 1
produced when the calcium carbonate is c. Pentanoic acid




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

Q.2 Attempt the following questions (10x3 = 30)
Based on the given standard electrode A gas sample has a volum
potential (E°) wvalues, arrange the room temperature and press!
following metals in order of increasing moles of gas does it contain?

. reactivity.  Explain  how electrode

® potential relates to metal reactivity. 1+2 1 OR
Mg>* +2e - Mg E°= -2.37
Cu**+2e¢ — Cu E°= +0.34
Ni** +2e~ — Ni E°=-0.25
The Contact Process is an industrial a. What is molarity? Hc
method for sulfuric acid production. convert molarity to g/dnr
a. Write the Dbalanced symbol b. What is the molarity

equation for conversion of sulfur made by dissolving 98 g
dioxide to sulfur trioxide in the 141 dm? of water? (Molar n
(i1) Contact process. ‘1 OR = 98 g/mol)
b. Identify the sources of sulfur dioxide
and oxygen in this process.
c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?
A sample of calcium carbonate (CaCO3) Draw structural formula of f
contains 20 grams of calcium. What is a. Pent-2-ene

(iii)) | the mass of carbon dioxide (CO2) |03 |OR | b. But-1-ol
produced when the calcium carbonate is c. Pentanoic acid
heated?

First Annual 2025 | Section A Q7 | 1 mark
LUILEIIIAUUIT U1 1Gauaiie aiu pruuues i viglecular ; ;
iAtomic mass ;Active mass

moles dm™ in a dilute solution represents:  imass

2 7o s L L sy LA LA
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First Annual 2026 | Section B Q2(ii) OR | 3 marks

Calculate the concentration in mol/dm? of a solution
containing 20 g of NaOH in 1 dm? of solution.

PSP Ui e 1dm’ 1 /20£N20H
-g_[/(:l”d:molfdma

03

e o 0 't ¥ " PRy Q|

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

Calculate the concentration in g/dm® of a solution
that contains 0.25 mol of KNO3 in 1 dm? of solution.

H Stz 025 LKNO, U dm’ L1 £ F &
-L[/”}L"'u:g/dml

03
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First Annual 2026 | Section B Q2(viii) OR | 3 marks

| The empirical formula of a compound is CH20. Flnd |
| ‘ its molecular formuta if molar mass is 180. r

! |
| OR !){QLKJUM'ISOJL/‘!‘KJl; e CHOU B ZIKs g1 | 03

Apollo | original FBISE source crops | 10



First Annual 2026 | Section C Q4 OR | 6 marks

| SaTTIT s T L M |
Q.4 | Classify the following oxides as acidic, basic or in given reaction, if 150g j .
amphoteric based on their chemical properties: Zn reacts with 200g dil.| L1505 LZn 2l bs
S0z, CuO, AlOs (Give balanced chemical H2SO4.  (Mr.  Zn=63.5 (¢, ¢)00g LH,80, FL
equations) gmol) .
S L S a Sekor® QLS 522 T8 Determine: g ingt
(U QL 57,05 Cu0 SO0y S ieos | 23 | OR | 63.5gmol ' = ) UL Sy
Zn+ H,S0, ——27ZnS0O, + H,
Limiting Reactant ST I
Mass of H, produced JWH

Apollo | original FBISE source crops | 11



First Annual 2026 | Section C Q5 | 6 marks

Q.5 C=38.71%, H=9.68% O =51.61%
Calculate the empirical
and molecular formulas
of given compound from Kt i)y g
the given data if its Molar & J:; o

Mass is 62 g/mol.
(62g/mo]:‘jl.)f)

/. 1 7o,
0¥ e 2 U W2

2

1 i -

a. What does the rate of
reaction mean? How 50
it can be measured?
b. Calculate the rate
of reaction between 5
and 20 sec in given
graph.

c. What does the

[N
=1

Product Conc. {mol/dm?)
[
(=]

-

1 - - — |
Conc.vstime .

06 OR | horizontal line at the
end of aranh indicate? go
First Annual 2026 | Section A Q10 | 1 mark
L T [ A i e\ [N v/ V{)/JJ\‘ iﬂV . iu T EU-
Maximum amount of product in a reaction|Limiting iReactantin | i
10. Is determined by: ireactant {excess | Catalyst i Solvent
- e o Sisa. .ol inh . ﬁ}{l(((l vl A Faalig. s i dul fae.
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First Annual 2026 | Section B Q2(ii) OR | 3 marks

| | Calculate the concentration in mol/dm? of a solution |
| containing 10 g of NaCl in 1 dm? of solution. ’

‘f/o’u')f Uit i S LG 1dm rt/lOLNaCl 03
_u'/r}"ufmol/dm ,

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

. ! The empirical formula of a compound is CH20. Fmd ‘
i 1 its molecular formula if molar mass is 180. s

} OR Ur"l.(gfl/rlSOJL/r(mf ¢ CHOUr b mvmf s

Apollo | original FBISE source crops | 13



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

Calculate the concentration in mol/dm?® of a solution
containing 9.8 g of (H.SO,) in 0.5 dm?® of solution.

PRS- 29 8g LH,80,040.5dm’ L -l 03
_u://r:l"‘ﬁmol/dms

Apollo | original FBISE source crops | 14



First Annual 2026 | Section C Q4 | 6 marks

AL ]

4 e |
|6n8'1%VegaéaCtl?géctg 68-1gLCaC03 Lx\f“(’aﬂ
with 51.6 HCI. FEIGK51.6gLHCIFLL
Determine: _q/(,lv;ﬂ

CaCO, + 2HCI—CaCl, + CO, + H,0
a | Limiting Reactant AN
b | Mass of CaClz produced CaClL s

Apollo | original FBISE source crops | 15

3+3

OR

Classify the following oxides as acidic, basic ol
amphoteric based on their chemical properties
SOz, CuO, AIOs; Give balanced chemica
equations

L-C;.'«JJJJ J}l‘.’/,.,:.l_}. Je?:" L;?;’/Jul d//ﬁ_r’ T 045 ls
U"{ =il J_L{uﬂ}‘AhOs «Cu0 tSOzJ_/d)’f. 243 ..f/..‘;“fl

o




First Annual 2026 | Section C Q5 OR | 6 marks

Q.5 | Highlight the Role of chemical kinetics in food C=40%, H=6.67% O = 53.33%
industry. (Any four aspects) Calculate the empirical | ¢ _ . J of ¢
i 28, b 4 Y and molecular formulas *7*< = ’
(:’a';/(gc,dﬁ-‘ﬂmfué‘j/,/b/Lu‘%Kdé‘fu:/ 07 15x4 | OR| of given compound from K m);;?l. ¥zl 06
the given data if its Molar 5 UJ o
Mass is 90 g/mol. 2U-GUr B
(90g/mol:/t/¥") '
Q.6 | Compare the electrolysis of any halide compound Describe  the differences between addition
in dilute and concentrated /s/o!#tions. u/ polymer iza(tion and condensation! .
L. s B s s Chort (32 lymerization. (Two points each.) -
-L[/:.«/V(u)l/gu.‘.’/&)’x ul.b;.)’ll;u(ugglg 242 OR poly - ) { . 2
: 3))-Q/UE{.U/UL_/JJ£ ﬁ'/’l/:]g‘;k/’/fﬂ/ﬁl f/'l/:l{ﬁ,‘y
(-u.‘j S 1 77)
—— 28A-1 26005 (D) —— '
SUPPLEMENTARY TABLE .
Atomic No 1 2 3 4 5 <] 7 8 9 10 11 12 13 [ 14 | 15 | 16 17 18 | 19 | 20
Symbol H He | Li | Be B C N 0 F Ne | Na Mg Al Si P S d Ar K Ca
Mass No i 4 7 9 11 12 | 14 | 16 | 19 | 20 23 24 27 | 28 | 31 32 1355 40 35 | 40 |
a
First Annual 2026 | Section A Q10 | 1 mark
S Y SIIT Ve s Il ST e U u:uf,viv - ;u'vnr/ gu—/ QV J v
I Maximum amount of product in a reaction |Reactantin  |Limiting !
10. is determined by: i Solvent lexcess jreactant {Catalyst
[ PR o .:;..-,.A(.,..(u’!...f..»’.rn(.,('); sz ST IR (PN fassline,. B /g
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First Annual 2026 | Section B Q2(i) OR | 3 marks

i

- - .
i The empirical formula of a compound is CH20. Fmd
. its molecular formula if molar mass is 60.

v

P

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

S ereer o twpearoge— g = —

o

In a reaction between magnesium and hydrochlonc
acid, 1.2 g of magnesium reacts with excess acid. !

Calculate the mass and moles of hydrogen gas
produced.

Il it Fosiz llf:{/l Zguﬂtfﬂd/éylu(ng»y(m'/p

03
LI G R e b

t ( |/. ’
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First Annual 2026 | Section B Q2(xi) OR | 3 marks

ontaining 10 g of Na2COs in 1 dm?® of solution.
2

-

Apollo | original FBISE source crops | 18

' Calculate the concentration in mol/dm? of a solution

HEG S1p b S 1am /10 £ NascCO, |

R POU RS

03



First Annual 2026 | Section C Q4 | 6 marks

| R -
Q.4 | In given reaction, if S Classify CO2, Ca0 and Al20:
159g Na2COs reacts £159g4Na2CO3 ufu’(lZw amphoteric oxides based
with 73g HCI. (TS KT3g LHCLAL properties. Give balanced che
Determine: oS

06 | OR o y
Na,CO, + 2HCl——2NaCl + CO, + H,0 TP AN

a | Limiting Reactant LK -u:"’g i ;,uuéy.fuﬂ?-q
b | Mass of NaCl produced JVENaCIdtr

A L

N CALCEO0 Ll -0 NOo/s
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First Annual 2026 | Section C Q5 OR | 6 marks

C=54.55%, H=9.09% O = 36.36%
Calculate the empirical . :
and molecular formulas wlic 2t &
of given compound from Kt I x5,
the given data if its Molar o
Mass is 88 g/mol. LG

(88g/mol:/t/»)

OR

Apollo | original FBISE source crops | 20




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

Draw structural formula of following

a. Pent-2-ene 1+1+
b. But-1-ol 1

c. Pentanoic acid

Apollo | original FBISE source crops | 21



FBISE PBA model | Section A QA(iii) | 2 marks
iii. Chemical Equations:
Na,CO3z+2HCI —» 2NaCl + H20 + CO
Calculations: [01]

a) Find the value of n1 for Na2COs and n2 for HCI from the above chemical equation.

b) Calculate the molarity of Na,COz by using formula: [01]

M1Vl _ M2V2
nl  n2

Result:
Molarity of Na,COs

Apollo | original FBISE source crops | 22



APOLLO

Electrochemistry

Domain B: Physical Chemistry



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

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

Question A B C D AlB
A student places a piece of .
dry ice (solid CO») in a | Thedtyice fpp.yoioe | Thedryice | 10°
sealed container. After a melted gnd reacted with sublimed container
. . . turned into . absorbed
i | while, the container . oxygen to | producing gas o O
liquid, . external heat,
expands and may even . . form new that increases o
) increasing compounds ressure causing it to
burst. What is the best volume. P p . burst
explanation for this?
What is the direction of flow | Anode to Anode to | Cathodeto Cathode to
ii |of electrons in  an | cathode cathode anode anodeinthe |O O
electrolytic cell? externally internally | externally solution
FBISE model paper | Section B Q2(i) | 3 marks
Q.2 Attempt the following questions (10x3 = 30)
Based on the given standard electrode A gas sample has a volum
potential (E°) wvalues, arrange the room temperature and press
following metals in order of increasing moles of gas does it contain?
. reactivity.  Explain  how electrode
® potential relates to metal reactivity. 1#2 | OR
Mg* +2e - Mg E°= -2.37
Cu**+2¢ — Cu E°= +0.34
Ni** +2e~ — Ni °=-0.25

Apollo | original FBISE source crops | 24




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

Q.2 Attempt the following questions (10x3 =30)

Based on the given standard electrode A gas sample has a volume of 72 dm?® at

potential (E°) values, arrange the room temperature and pressure. How many|

following metals in order of increasing moles of gas does it contain?
. reactivity.  Explain  how electrode 03
® potentialyrelates It)o metal reactivity. 1+2 | OR

Mg* +2¢e - Mg  E°= -2.37

Cu**+2e¢ — Cu E°= +0.34

Ni** +2e~ — Ni E°=-0.25

The Contact Process is an industrial a. What is molarity? How can you

method for sulfuric acid production. convert molarity to g/dm??

a. Write the balanced symbol b. What is the molarity of a solution
equation for conversion of sulfur made by dissolving 98 g of H2SO4 in 1
dioxide to sulfur trioxide in the dm? of water? (Molar mass of H2SO4

. 1+1 _ 1.5+
(i1) Contact process. 1 OR =98 g/mol) 15

b. Identify the sources of sulfur dioxide ’
and oxygen in this process.

c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?

A sample of calcium carbonate (CaCO3) Draw structural formula of following

contains 20 grams of calcium. What is a. Pent-2-ene 141

(i) | the mass of carbon dioxide (COz) |03 |OR | b. But-1-0l 1
produced when the calcium carbonate is c. Pentanoic acid

heated?

a. What is a polymer? Draw the structure showing how protein

b. Name the basic building blocks of 141 molecule is formed, clearly highlighting

(iv) polymers. 1 OR | the peptide linkages within the structure. 2+1

c. Which polymer is commonly used
to make plastic bottles?

Write the chemical equations for the a) What are the reactants in a

reactions of: hydrogen-oxygen fuel cell?

a. Zinc with steam. 1+1 b) Which electrode in a hydrogen-

) b. Magnesium with hydrochloric acid. | +1 OR oxygen fuel cell undergoes oxidation 03

c. Sodium with cold water. c) Write the overall reaction equation

for a hydrogen-oxygen fuel cell.

Apollo | original FBISE source crops | 25



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

Zinc plating is carried out to prevent iron
from corrosion. Describe its complete

(x) process and chemical reactions taking +'1 5 OR
place at anode and cathode. ’

Apollo | original FBISE source crops | 26



FBISE model paper | Section C Q5 | 6 marks

a) Draw a schematic diagram for the
electrolysis of dilute copper(Il)
sulphate using inert or copper

electrodes.
b) Label the anode, cathode, electrolyte, | 5o
Q5 and the direction of ion movement. )

c) Describe the observations and
products formed at each electrode

Apollo | original FBISE source crops | 27




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

What is meant by Electrorefining of copper? Wnte
OR | down reactions occurring at anode and cathode. | o3
L A T B Y S S ST SRR 7N« I G

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

Briefly describe the electrorefining of copper. Show
the reactions at electrodes also.

PGS Ll 30 B ol B 66
el %

Apollo | original FBISE source crops | 28



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

Given the standard electrode potentials of zinc :
(~0.76 V) and copper (+0.34'V), identify which metal i
is more reactive? Just|fy your answer

i
s w2 . e

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

e em— — e

Give three apphcat:ons of electroplating.

~qf4/’)ﬁesfl¢a‘uftf~@} ~ 1x3

Apollo | original FBISE source crops | 29



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

Enlist any three advantages of Hydrogen-Oxygen

fuel cell. i
S nih e SIE R IAF Py | 10

First Annual 2026 | Section C Q6 | 4 marks

Q.6 ! What happens during the electrolysis of ditute |
| copper sulphate using copper electrodes? Also |
give the equations of chemical reactlons

¢ occurring at both electrodes.

iJ&/}L/})/OIZ—/K_) UJ/GJJ,V‘_A/_JL//(H)D. 2+2

First Annual 2026 | Section A Q1 | 1 mark

lWhuch half—equatton occurs at the anode i ‘ i

during e’e‘?fo'ys's of mo'teZNfC"’ 2c1 > Clp+2e" |Na* +e” > Na lc12 +2e —>2c1- Na - Na'+e”
o o VRS Cse, » s v s 54

First Annual 2026 | Section A Q3 | 1 mark

. TN T WTR Ay Tt é-'"../ - (v T
| Posmvely Negatlvely i
The cathode in an electrolytlc ceIl is always Insulated ‘charged charged {Neutral
-,f;.uﬁ»/:ul‘.. PRI H.b. LI IO
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First Annual 2026 | Section B Q2(i) | 3 marks

[ Given the standard electrode potentials of
luminum (-1.67 V) and copper (+0.34 V), identify |
which metal is more reactive? Justify your answer. |

. o 1+2
3-wéf.z__:dﬁ‘fgi;/‘.ald/.l,vL(+0.34V)4K»l(’1.67V)(."f 4
H ” - o~ tha e
First Annual 2026 | Section B Q2(iv) OR | 3 marks
What is electroplating? Give its two uses. ’
e L (B 8 03

Apollo | original FBISE source crops | 31



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

State three advantages of a hydrogen—oxygen fuel
| cell over fossil-fuel.

AR g S i3 E L JBFT ‘j,,;;y 1x3

First Annual 2026 | Section C Q6 | 4 marks

}

‘ Compare the electrolysis of any halide compound
l in dilute and concentrated solutlons

S B A /;lv;fl:(fkfgfﬁflku’fi 242
i

First Annual 2026 | Section A Q1 | 1 mark

H H H ! i
.Which half reaction will occur at cathode? || 5 2y 96 |Zn—>Zn2*+2e lAg re S Ag nFe—)Fe3*+3e ,

’.,..xi_(nf. tand . ..-f/

First Annual 2026 | Section A Q3 | 1 mark
i In an electrolytlc cell oxudatton reacnon

3. occursat. lNowhere iAnode Cathode E!ectrolyte
- A VR T bau Ny 2.“ sl
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First Annual 2026 | Section B Q2(ii) OR | 3 marks

Write the chemical reactions occurring in a |
. hydrogen-oxygen fuel cell. Also give reaction at
. anode and cathode

; : ] o L 1x3
| Ie/LL’il/l('ljg“‘l) ,Iyi,o’z/:.ﬂf{ul“’l:!ﬁ: }::Jo’nl-;:/l—w)}'u:/l. i

i

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

| -5l
| Which metal is commonly used for chrome plating? |
Give its chemical reactions at anode and cathode. |
e Qe d sl ol b ped £ Bkes S|
i O S T AT

03
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First Annual 2026 | Section B Q2(x) | 3 marks

Sketch a schematic diagram of Daniel cell.

_u’brl;bﬂ‘cJJ.’Jfﬁ, 03

First Annual 2026 | Section C Q3 | 4 marks

Q 3 | lee comparison of hydrogen oxygen fuel cells
. with gasoline/petrol engines. (Four points)

(J‘P) u/gf ki el A K B F TR u,vl, 04
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FBISE model paper | Section B Q2(i) | 3 marks

(i)

Based on the given standard electrode
potential (E°) wvalues, arrange the
following metals in order of increasing
reactivity. Explain  how electrode
potential relates to metal reactivity.

Mg* +2e — Mg E°= -2.37
Cu*+2¢ — Cu E°= +0.34

Ni?* +2¢” — Ni E°=-0.25

1+2

FBISE model paper | Section C Q6 | 4 marks

Q.6

a) Draw a schematic diagram for the
electrolysis of dilute copper(ll)
sulphate using inert or copper
electrodes.

b) Label the anode, cathode, electrolyte,
and the direction of ion movement.
Describe the observations and products

formed at each electrode

Apollo | original FBISE source crops | 35
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APOLLO

Kinetics

Domain B: Physical Chemistry



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

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

Question A B C D A|lB
A student places a piece of '
dry ice (solid CO2) in a Thel’tdfiy ¢ | Thedryice | Thedryice Thet .
sealed container. After a | MeHtedan reacted with sublimed, | comtamer
. . . turned into . absorbed
i | while, the container . oxygen to | producing gas O O
liquid, . external heat,
expands and may even increasing form new | that increases causing it to
burst. What is the best volume. compounds pressure. burst
explanation for this?
What is the direction of flow | Anode to Anode to | Cathodeto Cathode to
ii |of electrons in  an | cathode cathode anode anodeinthe |O O
electrolytic cell? externally internally | externally solution
In the following reaction,
N t3Hag) = 2NHz()
il Which physical factor has Temperature Catalyst Concentrations Volume (ONNO)

the greatest impact on the
reaction rate as the reaction
progresses?
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FBISE model paper | Section A Q1(vii) | 1 mark

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

Question A B C D A|lB
A student places a piece of '
dry ice (solid CO) in a | Thedryice |y ie | Thedryice | €
scaled container. After a | meltedand | o {with sublimed container
. . . turned into . absorbed
i | while, the container . oxygen to | producing gas o O
liquid, . external heat,
expands and may even . . form new that increases ..
. increasing compounds ressure causing 1t to
burst. What is the best volume. p p . burst
explanation for this?
What is the direction of flow | Anode to Anode to | Cathodeto Cathode to
ii |of electrons in  an | cathode cathode anode anodeinthe |O O
electrolytic cell? externally internally | externally solution
In the following reaction,
N t3Hag) = 2NHz()
il Which physwg | factor has Temperature Catalyst Concentrations Volume (ONNO®)
the greatest impact on the
reaction rate as the reaction
progresses?
Sodium Silver Barium
(Na"), N (Ba*), Iron (Fe?"),
. . . (Ag"), Lead .
v Which cations generally | Potassium (Pb*"), and Calcium Copper o0
form soluble salts in water? | (K*), and ’ (Ca?"), and (Cu?"), and
. Mercury . . .
Ammonium (He>) Strontium Zinc (Zn*)
(NH.) s (S
The products of the reaction
v | of an acid with an insoluble 0O
base are? Salt + CO» Salt + O Salt + HO Salt + H»
Xﬁztitions " el eisrfenttlﬁ‘; 450°C,2atm | 200°C, 2 atm | 200°C, 200 | 450°C, 200
vi . and VoOsasa | and Feasa | atmand V,Os | atmand Fe oON©
manufacture of ammonia in catalyst catalyst as a catalyst as a catalyst
Haber process? Y Y Y y
A student plotted a graph of ' A decrease
reactant concentration No reaction .
. . . A slower . A faster n
vil | versus time for a chemical . taking . . oo
. reaction rate reaction rate activation
reaction. What does a place energy

steeper slope indicate?
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FBISE model paper | Section C Q4 | 6 marks

P B VTS U

and how can it be measured?
the rate of reaction?

time.

Q 4 Concentration vs Time

o) PR

allu 11V VY vall 1L UV 111vasulivua .,

b. How can a graph of "time vs. reactant
concentration" be used to determine
the rate of reaction?

c. Interpret the given graph and explain
how the reaction rate changes over
time.

Concentration vs Time

0.0 = /

Interpret the given graph and explain
how the reaction rate changes over
time.

e

Concentration vs Time
0.0

0.2

0.4

0.6

Reactant Concentration {mel/L}
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a. What does the rate of reaction mean,

b. How can a graph of "time vs. reactant
concentration" be used to determine

c. Interpret the given graph and explain
how the reaction rate changes over

2+2
+2

2+2
+2

2+2
+2

~ O

~ O




First Annual 2026 | Section C Q5 OR | 6 marks

a. I_Illlllllls ncawwan .
b. | Mass of H, produced
Q.5 C=38.71%, H=9.68% 0 =51.61% a. What does the rate of
Calculate the empirical . = . reaction mean? How =501
and molecular formulas 2 +< =T 0 it can be measured?  §, -
of given compound from ﬂ el m)rft § xS b. Calculate the rate T
the given data if its Molar JJ . of reaction between 5 730
Mass is 62 g/mol. Ly and 20 sec in given 5.
. graph. g .
(62g/m01 i) c. What does the 310
06 OR | horizontal line at the s oy | 23
end of graph indicate? 00 5 10 15 20 25
Explain. Time (sec) : '
?c‘_t@gtdfct?g_;ygf; u_if(fdJJf&_/-Jl
r)]"’dﬁgid/dfb‘z;/u‘l‘/‘/)éi‘—?ZOGS U:J'/fZQ)-o.f ;
uf l

First Annual 2026 | Section A Q4 | 1 mark

S b7 g s [y g (v
_.Rapld formation of gas dunng a reaction | Endothermic i Slow reaction | | i High reactlon x
4. indicates: ireaction irate iNo reactlon |ra'te 'i

— P S ) P G Y Ve, e l A, l woa, Vo, o H

First Annual 2026 | Section A Q8 | 1 mark

Graph of product concentratlon agamstX E lTemperature ’

ltlme shows: 'Pressure rate | Molanty rate rate . [Reactlon rate

P S S [YRRN g 3 : Y
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First Annual 2026 | Section C Q5 | 6 marks

" Highlight the Role of chemical kinetics in foodi

industry. (Any four aspects) ,
 de e BB E T o LA S 2 s
|

First Annual 2026 | Section A Q4 | 1 mark

T TTWY W T G W w s T e e

|

i
i
i

1.5x4

Which observation best indicates an!Rapid rise in iLess gas | Constant
increase in reaction rate? itemperature ibubbles imasses
N A, L el e e oa e ) . JIr PERSYY
First Annual 2026 | Section A Q8 | 1 mark
B ~Tvv el A ANt R I Dl B i i /% 1 !
On a rate of reaction graph, zero slope (oriFaster IReverse ;Reaction has |
gradient) indicates: ireaction ireaction i stopped |
] LI N O TP TR BV oAl Y A ) !
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First Annual 2026 | Section C Q5 | 6 marks

| = | e v e s AU G
Q.5 ;‘\r,;oglgsgﬁgonsAand B, concustime
N . —~50
a. Which reaction T
is faster? Given %40
reason with E_
calculated values. 530
b. What does the 820
horizontal line at g
the end of graph B10
indicate? Explain. s - v 4+2
00 5 10 15 20 25
Time (sec)
_ujéi{._;B/;lAPgldw
;,Jm;vé)gﬁﬂ{@?‘:ry:vufgutﬁf:djui,)_.ﬂn
L
-J_/r:—-?l.i)?c‘_a//;wg,;ﬁ}’u_ﬁjf&dlf.y
~ A A T il U Tl feaatimmndisamn ~anhiiman Aiamiines tha
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FBISE model paper | Section C Q5 | 6 marks

a. What does the rate of reaction mean,
and how can it be measured?

b. How can a graph of "time vs. reactant
concentration” be used to determine
the rate of reaction?

c. Interpret the given graph and explain
how the reaction rate changes over

time.
Q 5 Concentration vs Time
Rl g /
L
E
[
=04
2
=
¥
Sost
€
=
%
3oe
2
1.0pF
0 G 20 33 40 50 &

Apollo | original FBISE source crops | 43

2+2
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APOLLO

Salts

Domain B: Physical Chemistry



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

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

Question A B C D A|lB
A student places a piece of '
dry ice (solid CO:) in ;fn}l?t(elayalrfg The dry ice The dry ice ;F(})Ir?tainer
sealed container. After a i i
) . . turned into reacted with subllmed, absorbed
i | while, the container liquid oxygen to | producing gas external heat OoO0
expands and may even AW form new | that increases I
. increasing causing 1t to
burst. What is the best volume compounds pressure. burst
explanation for this?
What is the direction of flow | Anode to Anode to | Cathodeto Cathode to
ii |of electrons in  an | cathode cathode anode anodeinthe |O O
electrolytic cell? externally internally | externally solution
In the following reaction,
N t3Hae) = 2NHs()
il Which physwg | factor has Temperature Catalyst Concentrations Volume (ONNO)
the greatest impact on the
reaction rate as the reaction
progresses?
Sodium Silver Barium
(Na), A Lead | B2 Iron (Fe*),
. . . g"), Lea .
v Which cations generally | Potassium (Pb*"), and Calcium Copper o0
form soluble salts in water? | (K*), and ’ (Ca?"), and (Cuv?"), and
. Mercury . . .
Ammonium (He>) Strontium Zinc (Zn*)
(NH.") (Sr)
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FBISE model paper | Section A Q1(v) | 1 mark

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

Question A B C D A|lB
A student places a piece of '
dry ice (solid €Oz in ;fn}l?t(elayalrfg The dry ice The dry ice ;F(})Irftainer
sealed container. After a i i
. . . turned into reacted with subllmed, absorbed
i | while, the container liquid oxygen to | producing gas external heat o O
expands and may even incr(%easi’ng form new that increases causing it to ’
burst. What is the best volume. compounds pressure. burst
explanation for this?
What is the direction of flow | Anode to Anode to | Cathodeto Cathode to
ii |of electrons in  an | cathode cathode anode anodeinthe |O O
electrolytic cell? externally internally | externally solution
In the following reaction,
N t3Hag) = 2NHs()
il Which physwg | factor has Temperature Catalyst Concentrations Volume (ONNO®)
the greatest impact on the
reaction rate as the reaction
progresses?
Sodium Silver Barium
+ 2+ 2+
. . (Na )7 . (Ag+), Lead (Ba ')7 Iron (Fe )7
v Which cations generally | Potassium (Pb*"), and Calcium Copper o0
form soluble salts in water? | (K*), and Mercu’ (Ca?"), and (Cu?"), and
Ammonium (Hg2+)1'y Strontium Zinc (Zn*")
(NH+") (Sr*)
The products of the reaction
v | of an acid with an insoluble 00 C
base are? Salt + CO» Salt + O Salt + HO Salt + H»
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FBISE model paper | Section B Q2(vi) OR | 3 marks

Apollo | original FBISE source crops | 47

Q.2 Attempt the following questions (10x3 = 30)

Based on the given standard electrode A gas sample has a volume of 72 dm? af]

potential (E°) wvalues, arrange the room temperature and pressure. How manyj

following metals in order of increasing moles of gas does it contain?
. reactivity.  Explain  how electrode 03
(@) potential relates to metal reactivity. 1+2 | OR

Mg* +2¢  —> Mg  E°= -2.37

Cu** +2e — Cu E°= +0.34

Ni*" +2e” — Ni °=-0.25

The Contact Process is an industrial a. What is molarity? How can you

method for sulfuric acid production. convert molarity to g/dm?3?

a. Write the balanced symbol b. What is the molarity of a solution
equation for conversion of sulfur made by dissolving 98 g of H>SOa in 1
dioxide to sulfur trioxide in the dm? of water? (Molar mass of H2SOa

. 1+1 _ 1.5
(i) Contact process. 1 OR = 98 g/mol) 15

b. Identify the sources of sulfur dioxide '
and oxygen in this process.

c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?

A sample of calcium carbonate (CaCOs3) Draw structural formula of following

contains 20 grams of calcium. What is a. Pent-2-ene 141

(i) | the mass of carbon dioxide (COz) | 03 | OR | b. But-1-o0l ]
produced when the calcium carbonate is c. Pentanoic acid

heated?

a. What is a polymer? Draw the structure showing how protein

b. Name the basic building blocks of 141 molecule is formed, clearly highlighting

(iv) polymers. 11 OR | the peptide linkages within the structure. 2+1

c. Which polymer is commonly used
to make plastic bottles?

Write the chemical equations for the a) What are the reactants in a

reactions of: hydrogen-oxygen fuel cell?

a. Zinc with steam. 1+1 b) Which electrode in a hydrogen-

\ b. Magnesium with hydrochloric acid. | +1 OR oxygen fuel cell undergoes oxidation 03

c. Sodium with cold water. c) Write the overall reaction equation

for a hydrogen-oxygen fuel cell.

a. What is esterification? Provide a How does the lattice structure of salts

general reaction equation to contribute to their physical properties? 03
(vi) illustrate the process. 2+1 | OR



First Annual 2025 | Section A Q12 | 1 mark

in Solvay process which two chemlcals are

_dissolved in water to form ammonical bnne" NH + HCI NH, +CO,

eowtib P Emr (P AU ES eV l,f

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

PR P

In Solvay process, which reactions occur in
carbonating tower? How ammonia recovery takes |
p|ace'7 Write reactions.

R | 03
0 Y] A/l,wlmri"i,r(t:( J i wmitab By KL FLz_JV
First Annual 2025 | Section B Q2(x) | 3 marks
TVT WTW T W Y I e s T ey v
§(x) Wnte complete balanced neutralization reaction !
. between phosphoric acid and sodium hydroxide in |

'  three steps. 03

uh}“(((xl’(l(f/u)/ﬂln}l/uﬁywuyl,/Jrulul_ﬁ;”b
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| NH, + NaCl

| NH, +CaO



First Annual 2025 | Section C Q4 OR | 6 marks

What is hard water? Write down methods used to
OR | remove temporary hardness of water. L 06
PRG-I B G 4P TN I N SN

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

In Solvay process, which reactions occur in
carbonating tower? How does ammonia recovery take |
place? Write reactions.

OR I(IJ/‘/A/L;’I:_I)‘J l’(h;/LlsLy‘(ﬁ'nlf.ﬂ—J/l(nf }ILLJK i

03
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First Annual 2025 | Section B QZ(X) | 3 marks

- > v - - - T Y Tmwm s w -

(x) Wnte complete balanced neutralization reactlon
. between carbonic acid and potassium hydroxide |n
two steps.

f‘l'u’ly((((r(ll‘/lf/ljlfl e a5 L 22L& ’L/"l:‘imui_fhb’

First Annual 2025 | Section C Q3 | 6 marks

What are Arrhemus acid and Arrhenius base?
CIaSS|fy HNO,, H,50, , NaOH and KOH as

. Arrhenius acid or base with chemical reactions. 06
J KOH 1 NaOH < H,S0,  HNO, 7St 2 sl o2l |
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First Annual 2025 | Section C Q4 OR | 6 marks

I Which salts make the water hard? For which
i purpose Clark's method and lon-exchange
: method are used? Elaborate your answer. ; 06
Dz SRS (e ki SN G f

Second Annual 2025 | Section A Q7 | 1 mark

T

What type of impurity causes temporaryi

7. hardness in water? ~icasos NaCl | MeCl | Ca(HC0,):
L R T YT P AT i i i

e i VR L TR ]
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Second Annual 2025 | Section B Q2(iv) | 3 marks

A

(|v) Name two common methods to remove permanent:
. hardness of water. Give chemical equation for any

. one method. 241
! .J_L&)’.fiu’( L)'"U/."_. Foinl i S fu(._‘)l.nmL
First Annual 2026 | Section B Q2(vi) OR | 3 marks
What is the usual state of ionic compounds under.
normal conditions? Give two reasons. !
Azt Ly SN b (e Sl BT | 192
First Annual 2026 | Section A Q5 | 1 mark
TTTI/TE W TS e WY WY !v TN s !v N — iw-' W  wWewe iv W g
Carbonates of are usually soluble |
in water. . INa, K {Ca, Mg |Fe, Cu |Ag, Pb
(NS AN ORI z | |
First Annual 2026 | Section A Q6 | 1 mark
gy g W asvey | | ;
Which technique is used to remove excess | i % , _
insoluble solid from sait solutlon’? {Distillation  |Evaporation |Crystal|ization {Filtration
a V Le. 22l A L PETE P t oy | Yo Y
First Annual 2026 | Section A Q9 | 1 mark
| 4 T T TR T T T Y/ s "s‘._“'/"".' [T é_"'/'r"" é"'"’
Salts are generally good conductors of! ' g i
.electrlmty in state. Powdered l Solid l Molten i Gas
- RO I SRV B RSN ) . LT} [
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First Annual 2026 | Section B Q2(vi) OR | 3 marks

Why do ionic compounds have high melting points? :
Give two reasons. i .5

..u.‘.‘ﬂ oﬂﬁm?‘gbnuz(up&l{fu@? ft/ T + |
15

First Annual 2026 | Section A Q5 | 1 mark

- Fem DS iV I IV S I T O idvr/c <% i [4ea ] jor— -
Which chloride is insoluble in water%Ammonium {Sodium { Potassium gSi_l_ve_r
according to solubility rules? i chloride {chloride {chloride {chloride

[ Y . P N 2 L R AN ! v £ el o

First Annual 2026 | Section A Q6 | 1 mark

CTTTeRY /e WUWET T T MWt et W ST et - IR B i- ] v i -

When an insoluble carbonate reacts with an ECarbon i P
I acid, which gas is produced? {dioxide {Hydrogen |Oxygen i Nitrogen
PO T A O AV P SR A A BN L SRR T SN [ !?L/..
First Annual 2026 | Section A Q9 | 1 mark
[ - < s 7 - - I - i — [ - [l
' The most suitable method to prepare aj i o P
soluble salt from an acid and an alkali is:  {Distillation | Crystallization : Filtration  Titration
(T RS [ N I TR S LR Y4 T &,

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

Q.1  Fill the relevant bubble for each part. Each part carries one mark.

1) Which one of the following compounds is formed by the reaction of Aluminium
Hydroxide AI(OH)s with Sulphuric Acid (H2S04)?
A. Al(SO4)3 B. Al>CO3
C. Al2(SO4)3 D. AICls
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FBISE model paper | Section B Q2(i) OR | 3 marks

Q.2  Attempt all parts from the following. All parts carry equal marks. (11x3=33)
I. Classify the following substances as Lewis acids or Lewis bases.
(1+1+1)
a. AlBr3 b. CHs-CHy- OH C. CN1
OR
Write down balanced chemical equations showing the formation of salt:
(1.5+1.5)
a. Reaction of HCI acid with Al metal
b. Reaction of HCI acid with calcium carbonate
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APOLLO

Nitrogen and Sulfur

Domain C: Inorganic Chemistry



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

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

Question A B C D A|lB
A student places a piece of '
dry ice (solid CO) in a | Thedryice |y gy ie | Thedryice | €
sealed container. After a melted and reacted with sublimed contatner
. . . turned into . absorbed
i | while, the container liquid oxygen to | producing gas external heat OoO0
expands and may even increasi’ng form new | that increases causing it to ’
burst. What is the best volume. compounds pressure. burst
explanation for this?
What is the direction of flow | Anode to Anode to | Cathodeto Cathode to
ii |of electrons in  an | cathode cathode anode anodeinthe |O O
electrolytic cell? externally internally | externally solution
In the following reaction,
N t3Hag) = 2NHs()
il Which physwg | factor has Temperature Catalyst Concentrations Volume (ONNO)
the greatest impact on the
reaction rate as the reaction
progresses?
Sodium Silver Barium
(Na%), (Ag"), Lead (Ba?"), Iron (Fe?"),
v Which cations generally | Potassium (Pb2+), and Calcium Copper o0
form soluble salts in water? | (K*), and Mercu’ry (Ca?"), and (Cu?"), and
Ammonium (Hg") Strontium Zinc (Zn*")
(NH.) i (S*)
The products of the reaction
v | of an acid with an insoluble 0O
base are? Salt + CO» Salt + O Salt + H,O Salt + H»
| Xﬁztitions " el eisrfenttlﬁ‘; 450°C,2atm | 200°C, 2 atm | 200°C, 200 | 450°C, 200
vi . and VoOsasa | and Feasa | atmand V,Os | atmand Fe oON©
manufacture of ammonia in
catalyst catalyst as a catalyst as a catalyst

Haber process?
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FBISE model paper | Section B Q2(ii) | 3 marks

Q.2 Attempt the following questions (10x3 = 30)
Based on the given standard electrode A gas sample has a volum
potential (E°) wvalues, arrange the room temperature and press!
following metals in order of increasing moles of gas does it contain?

reactivity.  Explain  how electrode

® potential relates to metal reactivity. 1+2 1 OR
Mg>* +2e - Mg E°= -2.37
Cu**+2e — Cu E°= +0.34
Ni** +2e~ — Ni E°=-0.25
The Contact Process is an industrial a. What is molarity? Hc
method for sulfuric acid production. convert molarity to g/dnr
a. Write the Dbalanced symbol b. What is the molarity
equation for conversion of sulfur made by dissolving 98 g
dioxide to sulfur trioxide in the 141 dm? of water? (Molar n
(i1) Contact process. ‘1 OR = 98 g/mol)

b. Identify the sources of sulfur dioxide
and oxygen in this process.

c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?
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FBISE model paper | Section B Q2(ix) | 3 marks

Give reactions to illustrate how unburned
hydrocarbons contribute to the formation
of peroxyacetyl nitrates (PANs) ? .

. 1+1
(ix) ., |OR
First Annual 2025 | Section A Q9 | 1 mark
o Which of the following is an air pollutant? | N, ‘ Ne . H, ' NO,

S s bl e £e o |

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

L4 ) —v -

. What are advantages of urea as a fertilizer? (Any§

OR three) © 03
i (o AR w3 O Nta L g
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First Annual 2025 | Section B Q2(vi) | 3 marks

(vu) Sate necessary conditions for chemical equilibrium

LS fn L LEASAIN | 03
First Annual 2025 | Section B Q2(ii) OR | 3 marks
: Write down saurcés and harmful effecfs of nitrogen%
OR oxides (NO,) 03

P [PRPCI S O SN )
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First Annual 2025 | Section C Q5 | 4 marks

What is acid rain? Describe harmful effects of acid
: rain.

-.,;:"6 SN2 L a1 04

Second Annual 2025 | Section A Q6 | 1 mark

Which poliutant is primarily responsible for i i
| 6. acidrain? ico N L0,

S Ut Ky s

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

TN TS —— T MWV L T YN
! | How SO« and NO: cause acid rain? Briefly explai
15 | | with reactions. E
A 3 OR| /"G—JJoqule"f(’Lﬂﬁv"ﬁfﬂdlﬁC)U/SOXIJ’NO,\' |03

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

BUPE 4 2

'Draw a labeled flow sheet diagram for urea§
i manufacturing. ;

Ao et AL Lo | o

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

U sy eyl JamNJy TINJINJILIITIIIIINV

(vn) Enlist three major air pollutants and their sources.

'J(/dwéul”l‘ﬂ’“‘//’b‘u’:Ld!»f('lufg
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First Annual 2026 | Section B Q2(ii) | 3 marks

Name the catalyst used in the Contact process Also
state its role.

S e u“’arLKbeLuz_rJWru"u/uﬂ 142

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

gHow nitrogen oxides react with unburned'
' hydrocarbons to form PAN? Give three reactions.

JPANL/J’(U/JVLU’/KJJ Lgr&/mu'u’,/ti 1x3

First Annual 2026 | Section A Q7 | 1 mark

P - - “ .-

SOs3 at about: 1650°C

Iln Contact process, SOz is converted |ntol
6. d.b.o ron .(j /on P AN g
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1250°C

1350°C

{450°C



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

| TV WY T T T LW W v

Write complete balanced chemical equation for thé
conversion of sulfur dioxide to sulfur trioxide in the
Contact process.

03
PRSI RN I T ATY ALY B ATY ;”u.ﬁ( |
First Annual 2026 | Section B Q2(ix) | 3 marks
What is Haber process? Write its balanced chemical |
| equation with conditions. I 1+2
g 2. cum o I/./‘
First Annual 2026 | Section A Q7 | 1 mark
T R Ee Y VT T SRIGID Ve AN S0 z.vrvwxﬁw: (VI ROV !v ez y Ev- v /T
The main purpose of using a catalyst in|Activation | i §
' Contact process is to lower: ]energy iT mperature |Pressure ;Volume
YN TR S T Al cf o . &3 i 2 toa Yo
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First Annual 2026 | Section B Q2(xi) | 3 marks

i State the optimum conditions used for the
¢ conversion of sulfur dioxide to sulfur trioxide in the
! Contact process. :

i 1x3
J_Z_L_/if,v. -;u’T{h}ﬂf ("u'ﬁh»l’ 2o, uf
First Annual 2026 | Section A Q10 | 1 mark
= Y \ : :
IO: present in air mainly causes: :Acid rain 1 Suffocation EFemhzatson ESmog
1 0. B L baien (e P b 'u"{ - (S
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APOLLO

Oxides

Domain C: Inorganic Chemistry



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

Apollo | original FBISE source crops | 66

Q.2 Attempt the following questions (10x3 = 30)
Based on the given standard electrode A gas sample has a volum
potential (E°) wvalues, arrange the room temperature and press!
following metals in order of increasing moles of gas does it contain?

. reactivity.  Explain  how electrode

® potential relates to metal reactivity. 1+2 1 OR
Mg>* +2e - Mg E°= -2.37
Cu**+2e — Cu E°= +0.34
Ni** +2e~ — Ni E°=-0.25
The Contact Process is an industrial a. What is molarity? Hc
method for sulfuric acid production. convert molarity to g/dn
a. Write the Dbalanced symbol b. What is the molarity

equation for conversion of sulfur made by dissolving 98 g
dioxide to sulfur trioxide in the 141 dm? of water? (Molar n
(i1) Contact process. ‘1 OR =98 g/mol)
b. Identify the sources of sulfur dioxide
and oxygen in this process.
c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?
A sample of calcium carbonate (CaCO3) Draw structural formula of f
contains 20 grams of calcium. What is a. Pent-2-ene

(iii)) | the mass of carbon dioxide (CO2) |03 |OR | b. But-1-ol
produced when the calcium carbonate is c. Pentanoic acid
heated?

a. What is a polymer? Draw the structure showin;

b. Name the basic building blocks of 141 molecule is formed, clearl
(iv) polymers. 11 OR | the peptide linkages within t

c. Which polymer is commonly used

to make plastic bottles?

Write the chemical equations for the a) What are the reactan

reactions of: hydrogen-oxygen fuel ce

a. Zinc with steam. 1+1 b) Which electrode in
V) b. Magnesium with hydrochloric acid. | +1 OR oxygen fuel cell undergc

c. Sodium with cold water. c) Write the overall react



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

Q.2 Attempt the following questions (10x3 = 30)

Based on the given standard electrode A gas sample has a volume of 72 dm’ at

potential (E°) values, arrange the room temperature and pressure. How many|

following metals in order of increasing moles of gas does it contain?
: reactivity.  Explain  how electrode 03
® potential relates to metal reactivity. 1+2 1 OR

Mg*+2e- —>Mg  E°= -2.37

Cu* +2¢ — Cu E°= +0.34

Ni*" +2¢” — Ni E°=-0.25

The Contact Process is an industrial a. What is molarity? How can you

method for sulfuric acid production. convert molarity to g/dm??

a. Write the balanced symbol b. What is the molarity of a solution
equation for conversion of sulfur made by dissolving 98 g of H>SO4 in 1
dioxide to sulfur trioxide in the 141 dm? of water? (Molar mass of H2SO4 |5+

(i1) Contact process. 1 OR =98 g/mol) 1' 5

b. Identify the sources of sulfur dioxide '
and oxygen in this process.

c. What are the typical conditions for
the conversion of sulfur dioxide to
sulfur trioxide?

A sample of calcium carbonate (CaCOs3) Draw structural formula of following

contains 20 grams of calcium. What is a. Pent-2-ene 141t

(iii)) | the mass of carbon dioxide (CO2) [03 |OR | b. But-1-o0l 1
produced when the calcium carbonate is c. Pentanoic acid

heated?

a. What is a polymer? Draw the structure showing how protein

b. Name the basic building blocks of 141 molecule is formed, clearly highlighting

(iv) polymers. 1 OR | the peptide linkages within the structure. 2+1

c.  Which polymer is commonly used
to make plastic bottles?

Write the chemical equations for the a) What are the reactants in a

reactions of: hydrogen-oxygen fuel cell?

a. Zinc with steam. 1+1 b) Which electrode in a hydrogen-

) b. Magnesium with hydrochloric acid. | +1 OR oxygen fuel cell undergoes oxidation 03

c. Sodium with cold water. c) Write the overall reaction equation

for a hydrogen-oxygen fuel cell.

a. What is esterification? Provide a How does the lattice structure of salts

general reaction equation to contribute to their physical properties? 03
(vi) illustrate the process. 2+1 | OR

b. Why is esterification considered a
condensation reaction?

Complete the following reactions: Why are SOz and CO: classified as acidic

(vii) | a. CHs-CH:-Br +alcoholic KOH — Y Jlj s OR | oxides and CuO and CaO considered }?L

b. Y+Brn—Z ) basic oxides? :
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FBISE model paper | Section C Q4 OR | 6 marks

Metals X, Y, and Z were tested for their
reactivity with dilute acid and water. The
results are given below:

» Metal X reacts with cold water, forming
hydrogen gas.

» Metal Y does not react with water but
reacts with hydrochloric acid, producing
bubbles of hydrogen gas.

Metal Z does not react with water or acid. A

Metals X, Y, and Z were tested for their

reactivity with dilute acid and water. The

results are given below:

> Metal X reacts with cold water, forming
hydrogen gas.

> Metal Y does not react with water but
reacts with hydrochloric acid, producing
bubbles of hydrogen gas.

Metal Z does not react with water or acid. A

arrange these metals in order of reactivity and

explain how the observations support your

answer.
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First Annual 2025 | Section B Q2(iv) OR | 3 marks

How is carbon monoxide gas produced? Write lts
- any two harmful effects.

OR L FL A S g | 03

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

Briefly explain the term blister copper. How is |t
OR | Obtained from copper ore during Bessemerization? | g3
N I VR YRS T
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First Annual 2026 | Section B Q2(v) | 3 marks

. State what happens when a reactive metal reacts%
| with a dilute acid. Give an example of reaction wnth
i . balanced equation. ’

Lﬁegl:'y'b(y’d__/ﬁzrll{u[lzl_ul L D‘L’)l((s_)ly"rﬂglgﬁ i 12

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

Is calcium oxide (CaQ) considered a basic OX|de’?
Justify with chemical equation.

_u/awc,,,pamc_w’yw,w;;wﬂu 142 .
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First Annual 2026 | Section C Q3 OR | 4 marks

[ L% S AL RIS MY VM Vs sw M W e |

Q.3 | Enlist any four petroleum fractions. Also given How do the metals react with the following:
their uses. el e hig S ALk
ul_/,(ﬁ'.:,utﬁflLgmluf’i(téur"/lgu"{tfréd;g/'(f"ﬁ ' a | Steam ) ()

/| 1x4  OR|[P oxygen : o

(Include one relevant| _ 1 fais
specific ~ chemical R G TR

equation each) (y/Je
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First Annual 2026 | Section C Q4 | 6 marks

Q.4 | Classify the following oxides as acidic, basic or
amphoteric based on their chemical properties:
SOz, CuO, AlOs (Give balanced chemical
equations)
J/‘;‘flquJjafJ#4;yJoyy‘5dl_/fg,(ulf/}fwu;

(ﬁf&blx‘é?{dﬂ?)Allo3fCuO‘SOZU_'/(dA":,e/) 2x3
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First Annual 2026 | Section B Q2(v) | 3 marks

LI SOV I et [ N e ) 7T

What type of compound is formed when metals‘
. | react with oxygen? Give one chemical equation. |

L B /K,A”Jywd/uf:dmw:ffuww,» 2#1

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

Is COz considered an acidic oxide? Justify Wlth:
i chemical reaction.

LSS e sabeio fite v A LS CO | M2
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First Annual 2026 | Section C Q3 OR | 4 marks

- -

. Discuss the reactivity of following metals W|th

ein: i

’.‘.J.:«Ub':’luﬁfyuéuﬂi-l 1 oxygen. E
TEie foia] | 242 :u,/wy.@r‘?ld/ivéﬁfw’k@»
o ICaCz) Usy 3 | | a. Na b. Al c Cu d. Pt %

x4 L 1C

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

%(i) What are amphoteric oxides? Give two examples.
: -J;U'Jl/;)cu"d_ll/yu’.f/ #
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First Annual 2026 | Section B Q2(viii) | 3 marks
X vviiair nappcin wiichi a sl icavls ywilki aweailiin g

i Give an example of reaction with balanced chemicat ]

| equation. E
L i e LS et ST SR L 3 |

First Annual 2026 | Section C Q3 OR | 4 marks

Write balance reactions of Metals with (one

each):
P P LKA L it

[ a | Cold water [ ]

Write balance reactions of Metals with (one

each):

o 1 LR A L o
a | Cold water b g
b | Dilute acids Sl Cpalsl3

Apollo | original FBISE source crops | 75

03



First Annual 2026 | Section C Q4 OR | 6 marks

i il L i - 1

e | Classify COz, Ca0 and Al20s as acidic, basic or |

LlsggéNaZC% ufu’('Zw ; i amphoteric oxides based on their chemical%
r}l”;nc);g!d/K73g£HC1iV | | properties. Give balanced chemical equations |
</ o6 | OR|

—32NaCl+ CO, + H,O [ | TS eker? (LS OIS ALO, 4ICO,, Ca0 AT |
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FBISE model paper | Section C Q3 OR | 4 marks

Describe the general chemical properties of
metals with reference to their reactivity with:

i. Dilute acids

O| ii. Cold water

R| iii. Steam x4
iv. Oxygen

Provide balanced chemical equations to
illustrate each type of reaction.
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FBISE model paper | Section C Q5 OR | 6 marks

Metals X, Y, and Z were tested for their

reactivity with dilute acid and water. The results

are given below:

> Metal X reacts with cold water, forming
hydrogen gas.

> Metal Y does not react with water but reacts
with hydrochloric acid, producing bubbles
of hydrogen gas.

Metal Z does not react with water or acid. A

arrange these metals in order of reactivity and

explain how the observations support your

answer.
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APOLLO

Basics of Organic Chemistry

Domain E: Organic Chemistry



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

Q.2 Attempt the following questions

(10x3 = 30)

Based on the given standard electrode
potential (E°) values, arrange the
following metals in order of increasing
reactivity.  Explain  how electrode

i . . . +
(@ potential relates to metal reactivity. 1+2 | OR
First Annual 2025 | Section B Q2(i) | 3 marks

Q.2 Attempt all parts. (11 x 3=33)

(i) : lee any three uses of organic compounds.
5 _J////VUL”’!J.’ c—dféudl«{vcfjl 03 : OR
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A gas sample has a volume of 72 dm?® a

room temperature and pressure. How man
moles of gas does it contain?

03



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

What is homologous series? Give one example.

OR e dite Yy ey fivn | 03
First Annual 2025 | Section B Q2(v) | 3 marks
) Write down IUPAC.nar'nes of follo;/ving alkénes. Clas:

‘la| CH, (L‘IUPACLU.?%}G» . |a

b| CH,-CH,-CH.
— e .03 OR||P

[+ Cf[s—C]‘IZ—CI‘IZ—CI{3
: ilc
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First Annual 2025 | Section B Q2(vii) | 3 marks

(vu) What is meant by functional group? Identify the
{ | ! functional group of following compounds: i
a  CH,COCH, b CH,COOCH

03
v L AﬁﬁaAr"-l(‘Z..(‘A.l‘l(- A=

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

(i . What is homologous series? Give one example. |
: -J;JV..('"LU///J;O)’Y 03
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First Annual 2025 | Section B Q2(v) | 3 marks

U K VA VR W VR A0 L [ g U7 I

(v) ' Wnte down IUPAC names of following:
.| a CHCHCH, A uPACL it
| | b CHCH,CH,CHCH,

03  OR

CIaSS|fy the solution as acidic, basic or neutral.
a  Solution Adsis [H*]=38x10"M

b  Solution B Jslaa [OH‘] =8.9x10°*M

¢ CH,CH,CH,CH,
e Solution Cdsaa [0OH~ 1=1x107M
First Annual 2025 | Section B Q2(vii) | 3 marks
i) iWhat is functional group? Identify the functionalé
: group in following compounds:
a CH,NH, b CH,COOCH, 03
- . P - . o ari
Second Annual 2025 | Section A Q3 | 1 mark
Which of the followmg is a stralght chaun i i ]
3. hydrocarbon? C4H/o L CaHs L CH,CH (CH,)CH, | CoHraOs
Sl K e v P2 i ]
Second Annual 2025 | Section A Q9 | 1 mark
R R R Bl T (o s U e U g
Which of-the following functional groups isi ;
g. present in carboxylic acids? —CHO _on —NH; ~-COOH

S bt F it e TEB g .r"..-':7...§
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Second Annual 2025 | Section B Q2(iii) | 3 marks

it ATt R Al YR VA O VA 2 v B8 VAV S ‘
Name the functional groups in ethanol and ethanal. |
| Write their structural formulas as well. 15
L:’/b(}’(/éu! -ﬂrtéﬁ:/&c}ﬁ/ U:JU‘J/:IJ:"(EJ 1"':

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

| TV NS | Ve g I e T e U |

! Derive any three possible alkyl radicals from butane]
i using structures. 03
ST TIPS VS N eV SV
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First Annual 2026 | Section B Q2(i) OR | 3 marks

| Llven the stanaara eiectroge potenuais or zinc ! ; LIiaw Ule Suuciuidl ditlu uisplaysu uiiiva . ot
(—O 76 V) and copper (+0.34'V), identify which metal | Propan -1-ol ;

i is more reactive? Justify your answer. i SO e ‘3’ KUsi-1 -
: L 442 OR Ll MGk 6 G sy | 142
‘uﬁwiu‘}/;»/dtd/wé(m 34v)/w( -0. 76V)JJ ‘

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

i Draw the structural and displayed formula of butan- !
[ 1-ol. !

| -uft:Ur/li(fg_).../‘:)uj/;ib;lu’b{dgl-1-&;{5 1+2
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