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APOLLO

Stoichiometry

Domain B: Physical Chemistry



First Annual 2025 | Section C Q5 | 4 marks

Q.5 | Describe following terms with two examples of each: Explain following methods of prevention 6f co;rbsion:
_u_'JLﬁd:-JE/JJ!)/!’q/:»’U}&;@/) ZJ_'/U&.W%_)@/JLZ:/Q}"»/
. 2+2 OR . . . a( 45
a) Molecular formula 8y 45,/ a)  Sacrificial protection U,_C% JEL
b) Empirical formula Uy A b) Galvanizing N4

Second Annual 2025 | Section A Q7 | 1 mark

I Number of atoms in 2 moles of Oz are:
7

?wz_x/:lZu.'Ozdf'u;&m x 10% ;6.022 x 10% 51.204 x 10 '20 x 10%

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

(x) iWhatis a mole? Calculate the number of moles in:
-g/_/l’:l”:'ﬂ(,(ﬂfufai(yu ?‘ctn_U/(Mole)J/

a. 48 g of ozone (O3)

b. 14 g of nitrogen gas (N)

Iniidlntn blhm malnblisn Abmmaln ;mnnn A Al aAlamaant V

142
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First Annual 2026 | Section A Q2 | 1 mark

Avogadro’'s  constant represents
'.1umber of molecules in:

| H i |

! i | i
the;o.lgof Ha %14gof N; 44g0fCO,  [10g0f HO

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

remmigeralor lIinkea 10 aepleuon o1 0Zone idyer.

b

Calculate the number of moles in a foil of Aluminum

Why solids have high density and very low! 15
compressibility whereas gases have opposite; + OR |that weights 100 g. 03
behavior? Explain briefly. 1.5

é'i) An element exists as two isotopes: Determine the number of Protons and Neutrons in

: « 84X (abundance 30%) given Isotopes: 144
» %X (abundance 70%) 03 | OR |a. %Na b. 3%l c. B +

] Calculate the average relative atomic mass of

i element X

V) !ldentify the given substances as solution, Briefly describe:
suspension or colloidal: ' 1:11 OR {a. How a catalyst affects the reaction rate? 1+2
a. Air b. Sand in water c. Jelly b. How a catalyst affects the activation energy?

) [What is meant by ‘element’? State one distinguishing How is ionic bond formed? Give one example of a 241

i feature that separates it from mixtures. 2+1 | OR compound having lonic bond.

(vi) {Using the bond energies given below, calculate the Justify the following statements:
enthalpy change (AH) for the reaction: a. Flourine has smaller shielding effect than

l Hz + Cl2 - 2HCI 03 OR Chlorine 1;5
Bond energies: b. Flourine has high ionization energy than| ..
H-H = 436 kl/mol , CI-Cl = 242 ki/mol and H-Cl = 431 Chlorine ’
kl/mol

lii) How_is solubility affected by increasing temperature 15 CuS04. 5Hy0p1ue sotiay = CUSOswhite sotiay + SH20
for given solutions: + | or |How heating will affect the equilibium in given g3
a. KClin water (endothermic solution) 15 reaction?
b. Ca(0OH), in water (exothermic solution)

lliii) Briefly state the trend of metallic character along the 1.5 Write chemical reaction when an acid reacts with
group. Also give reason. + OR |carbonate. Describe the visible change that may: 2+1

1.5 appear.

ix) |{State the general trends observed down the group! 1.5 Name the three main types of chemical fertilizers 141
for elements of Group-1 for their density, and] + OR |commonly used in agriculture. +1
reactivity. 1.5

(x) (How are ‘dissolved oxygen' and ‘essential minerals’i 1.5 What are substitution reactions? Which type of
beneficial for aquatic life? Describe briefly. 1+5 OR | compounds shows these reactions? 2+

l SECTION — C (Marks 18)
Note: Attempt the following questions. (3x6=18)
.)-3 Show covalent bond formation in given molecules What is meant by ‘molecular formula’ and ‘structural
using dot-and-cross structures: formula’? Give one example each. Show that CsHeO>

[ & CO 2:22 OR | can have more than one structural formula. f:f
H b. H0
') C. CHy

4 Explain the terms ‘Acid’ and ‘Base’ according to the Discuss the functions of carbohydrates and proteins
Bronsted—Lowry theory. Identify the acid and base in! 2+2 OR in human body. (any three specific functions each) 343
i the reaction: NHs + H,0 = NH4* + OH™ +2
.2-5 Compare metals and non-metals in terms of their: How ethane can be prepared by:
] a. Thermal conductivity 242 | op 12 Hydrogenation of alkynes 343
i b. Electrical conductivity +2 b. Reduction of alkyl Halides
l c. Malleability and ducfility

PPLEMENTARY TABLE 154126005 ®)

Mass No 1 4 7 9 11 12 14 16 19 20 23 24 27 28 31 32 {355} 40 39 40

ymbol H He | Li | Be B C N 0 F Ne | Na | Mg | Al Si P S ci Ar K Ca

tomic No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Apollo

| original FBISE source crops | 5




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

]
i

First Annual 2026 | Section A Q4 | 1 mark

| ] |
The net ionic equation for forming silveriNa*+Cl-->

03

i Derive the chemical formula of the compound formedg

‘between:
OR let ee

la. Mg*andCl c.

Ca? and NO3*

] | |
AgNO; + NaCl [Ag*(aq) + Claq) ‘Ag(s) +Clg >

chloride is; iNaCl -> AgCl+NaNOs l -> AgClig i AgClig)
i !
First Annual 2026 | Section B Q2(iii) OR | 3 marks
i i
| Calculate the number of molecules present in 2 moles|
|of CO.. |0
FBISE model paper | Section A Q1(vii) | 1 mark
(vii) | Predict which one of the 1 mole of 1 mole of Hz 1 mole of 1 mole of
following pairs has the | N:Oand1 and 1 mole HOand1 | H2SOsand 1
same mass? mole of CO: NH; mole of mole of
H20: HNO:

Apollo | original FBISE source crops | 6
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FBISE model paper | Section B Q2(ix) | 3 marks

(ix) | Calculate the number of atoms in each of | 2+1
the following samples.
a. 3.4 moles of nitrogen gas
b. 15gof Sodium metal

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

Lo b B AIOITHC TNESS UNI g (ha Ovall) !
(i) | Differentiate  between empirical and molecular]
: i formula. !

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

we  ssu v LyGuILy IRITT I

N

G. QUURUTEL CITIOTIUE 11T WdALET (3 (o2 01 ) D adl gadl

(v} | Demarcate the modern periodic tabie into s and “»’
block. Which law determines this demarcahon”

A flask contains 0.25 M NaOH solution. What mass
of NaOH is present per dm? of solution?

S KI5 Ao SRS S pat s S g | 03 1 ORI @ UNaOH UL U1-6#0.25 M NaOH Jt LS
-JJJE.?/)JJ‘"-»GL[,%A?:..?:JJ Se sy Sldm?
{ui Rarnnaniva and tintifiz thia nranaman A smoen mieeilos [ PP YA o Gt iy [y | I P S| Faganapsy TS g P |
Second Annual 2025 | Section A Q12 | 1 mark
A compound with chemical formula; ! . ! ‘
Na,X0, has the formula mass 142 amu. g ; ; i
Atom|c mass of the element X is: L4 ! ! :
132 116 '8
" 142 amun vy 8 ¥ S r L1 LNG-X O U dvf. : : :
Second Annual 2025 | Section B Q2(viii) OR | 3 marks
IWITEIJ A TLIIL [ / VS
Calculate the number of moles in 132g of propane
OR | (C3Hg). 03

?Zux;ﬁy’df{gﬂ (o Ha)uf;/':rlfl 32

VAR Al n ablaldi e A A N LT T T LT
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Second Annual 2025 | Section C Q3 | 4 marks

Q.3 |Calculate the number of moles in:
a. 3.011 x 10?2 molecules of formaldehyde (CH,0)

PR PPN L I S D MU IR 2 20N

Q.3 |Calculate the number of moles in:
a. 3.011 x 10%% molecules of formaldehyde (C
b. 1.25 x 1022 molecules of benzene (CsHg)

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

2 v cr v W W I R R e

'[(x) A student has 0.5 moles of NaCl. Calculate the mass%
| - jof NaClin the sample. |

i
U/ (U NaCl LU 1-U1s2 72 0.5 LNaCl Jgé(”.,)u,..{f !

i
H
H

i03

i
|
H
H
i
i

Apollo | original FBISE source crops | 9



First Annual 2026 | Section C Q5 | 4 marks

f !
5 |Differentiate between empirical and moleculari

;formula. Give examples.
H ~ .

h. 1 R N ¢ [

First Annual 2026 | Section A Q2 | 1 mark

— N s .- w 1w - s l - - v ¥ - - i -
The atomic mass of Sodium is 23. What is; : ; !
. . ) ) k)
2 .e gram atomic mass of Sodium? 1g 1159 1239 146 g
IR VU TP S 4 T H HE
First Annual 2026 | Section A Q8 | 1 mark
1vogadro's number represents the number:Grams in one :Particlesin , ilons in one
3, of imole rone mole iLitres of gas igram
[ ] - s s A £ - H o P V. # P 7 .

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

Differentiate between an empincai g and aj 45 |
OR | molecular formula. Give one example for each. + ‘
1.5

o S L s S S 6 Bty i A
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APOLLO

Electrochemistry

Domain B: Physical Chemistry



FBISE model paper | Section A Q8 | 0.5 marks

Which change is an
example of oxidation?

chloride

ions to

chlorine
atoms

copper(ll)
ions to
copper atoms

iron(111)

ions to

iron(I1)
ions

oxygen atoms to
oxide ions

FBISE model paper | Section A Q9 | 0.5 marks

In which change is the

nitrogen reduced?

FBISE model paper | Section A Q35 | 0.5 marks

NH, toNO ‘ NH_ toNO ‘ N, to NH,

N*to N

35.

Which series of changes
includes both oxidation and
reduction?

c—-Co
—)COZ

PbO; — PbO
— Pb

Nz - NH3
- NO

C,H,
- C2H4
— CoHg

FBISE model paper | Section A Q36 | 0.5 marks

36.

A colourless gas is passed
into each of three different
solutions. The results for
each solution are shown in
the table.

Solution Result

Potassium Stays

iodide

Colourless

Acidified
potassium
dichromate

Orange to
green

Acidified
potassium
permangan
ate

Purple to
colourless

What is the colourless gas?

an acid

an alkali

an
oxidising
agent

areducing agent

Apollo | original FBISE source crops | 12




FBISE model paper | Section C Q8 OR | 6 marks

OR

Calcium ions (Ca*) combine with
chloride ions (CI") to form a compound,
and a molecule is shown where one
carbon atom is joined with two oxygen
atoms. If 11.1 g of the ionic compound
and 4.4 g of the molecular substance are
given, write the correct formula and
name of the ionic compound, find the
formula of the molecular substance
from its structure, and calculate the
number of moles in each sample using
the relation moles = mass / molar mass.

1+
1+
2+

Apollo | original FBISE source crops | 13



FBISE model paper | Section C Q8 | 6 marks

Q8

Draw a well-labelled reaction pathway
diagram for an exothermic and
endothermic reaction, clearly showing
reactants, products, activation energy,
and enthalpy change with proper
labelling.

Briefly interpret through energy
diagram that how the catalyst affects
the energy profile.

Apollo | original FBISE source crops | 14
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First Annual 2025 | Section B Q2(iii) OR | 3 marks

Identify the oxidizing and reducing agents in the
following reaction:

gf_/&b(}f%’bﬁz’éuﬂj//'ww u}f{ld/(w 03
H,S +Cl,—>S+2HCI

VEn ) AT TV

First Annual 2025 | Section C Q5 OR | 4 marks

—y g~ e g v ey rrmei—— Ve W v §

EWhat is corrosion? Write its chemical reaction.é
. Describe any one method to prevent corrosion. Y

OR LS 3 P LSS5 LSt S s +2

Apollo | original FBISE source crops | 15



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

I 2ATAE I AT YT 124As
Identify the oxidizing and reducing agents in the
following reaction:

OR i =SS g E ST S FENS s
2KI +Cl,—>2KCI +1,

First Annual 2025 | Section C Q5 OR | 4 marks

— et e e T

Explain following methods of prevention of corrosion:
:‘j_'/uy.&‘ig_)buéiud}"u/ 25

2+2 | OR a) Sacrificial protection €, 22K 5
b) Galvanizing NN

Second Annual 2025 | Section A Q5 | 1 mark

. - - - - -

' Identify the reducing agent in given reaction:é
'5' Fe;03 +3C0 —» 2Fe +3C0, EF3203

(co

Apollo | original FBISE source crops | 16
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Second Annual 2025 | Section B Q2(iii) OR | 3 marks

How the sum of oxidation numbers in given
polyatomic ions is equal to charge on the ion?
Calculate:

OR S il sk LAFIEALULAS bk 67T L0
:Q’)/g,;',:‘?/
a. NH}! b. €032

03

First Annual 2026 | Section A Q3 | 1 mark

3]’he sum of oxidation numbers of all atoms
* in a sulfate ion (50.2") must be:

-

First Annual 2026 | Section A Q3 | 1 mark

In the given reaction 2Na + Cl, - 2NaC(l
sodium changes its oxidation state from 0{Oxidation

Reduction

Elimination

Addition

.o +1, it is the process of:

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

Derive the chemical formula of the compound formed
between:

a. Mg*andCl c. Ca%and NO3?!

b. AP and 50;?

1x3

WAlritA  thAa  Aincnnintinn Aanniatinne  Af calfirin anid
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First Annual 2026 | Section C Q4 | 6 marks

Q4

Identify the oxidizing and reducing agents in given
reactions by assigning their oxidation states

(H=+1, 0=-2)

a. W03+ 3H, - W+ 3H,0

3+3

-~ Al Al A mamammd L mccmtlaviaia sa . N |

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

v)

Identify which of the
following element in the

. ) ) .. H
given reaction is oxidized
H,S+Cl,—»2HCI + S

Cl

S and Cl;

Apollo | original FBISE source crops | 18



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

Identify oxidizing agents in each of
the following reactions.
a.2NH3+3CuO—-3Cu+N2+3H,0

b. 2FeCl,+Cl,—2FeCls

OR

1.5+1.

First Annual 2025 | Section C Q5 OR | 4 marks

Tl Te ML T 92

Qs Analyze the bond formation between magnesium

Explain electroplating of following metals on steel.

(Mg) and ﬂuoriE\e (F). i 04 | OR i Zinc(Zn) £ i Tin (Sn) ¢/ 242
,Q/r,_,/“gt:_C*C)(/lﬂlu: (F)Q/)L’J)I(Mg)ﬁ“:.\-\;s“ —Q/U&:ﬂu/‘g’/,ftgj"fﬂ}(yﬂ
Second Annual 2025 | Section A Q5 | 1 mark

Trimhn mmrmmnommhaamn amr sy e gy 2 114 116 119
Wb/ T —2( o e sl ! e 7N ;e of

Reducing agent when it undergoes;Loses ‘Gained !Gains iLoses

oxidation, it: ielectron 1electron iHydrogen  :Oxygen
CEN A P T P P B R () [ A T N~ TR TR R R ol 4

Apollo | original FBISE source crops | 19




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

U

Differentiate between soft and hard metals with one
example each.

Determine the oxidation number of nitrogen in NO, 17

L o . 2+1 | OR G TSR e AN, 03
-ugdl;«_,&xvgj,tq/u/u:wwcﬁ'mr} : f ‘1
(iiy | Briefly explain any three crystalline™ allotropes ™ of Find by calculation, the compound in which Sulphur|”
Second Annual 2025 | Section B Q2(ii) OR | 3 marks
e e e e e e
(i) Bri%ﬂy explain any three crystalline allotropes ™ of Find by calculation, the compound in which Sulphur -
carbon. S et P S i "'/d/ ¢ (S) has oxidation state of +7.
“J /el Jfirry S SO0 Y.
e TSI et S, S Sy S
1x3 | OR 03
a. 50,
b. | H,S0,

(i)

Give three points for differentiating between voltaic

roll and alartrahstic rall

Apollo | original FBISE source crops | 20
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Second Annual 2025 | Section B Q2(iv) | 3 marks
ML RS U U DY e e A USSR e \/‘VVJ}
(lv) What is corrosion? Enlist the methods for preventmg
.corrosaon {any two)

(e S @ PLL S l“g.y(corrosion)u..fig 1+2

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

I(vm) lDetermlne the oxidation number of B in H3BOs.

IS PSR H3BOs | 03

,.A_.._,_
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First Annual 2026 | Section C Q5 OR | 4 marks

LS AN T TSI S ~—— |

iWhat is a redox reaction? How oxidation and|
'reduction occur simultaneously? Explain with an
;example '

[P S AT SR TS TR S S T R PR

First Annual 2026 | Section A Q10 | 1 mark

R VS VN e Y g —
3 i M

ln an electroly’uc cell the cathode is the,OXIdati‘on

10 .electrode where: occurs

¥
PR N N "R At AR TS

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

| o " e e v . v -v - i

iElectrons are |Reduction  :No reaction

Host soccurs ioccurs
v HEYA TR 2

i(ix) | Determine the oxidation number nitrogen in:
-gj_/(rﬁl"/.juy-%jffgf;/vhﬁu)@u
|ja N0, b. N0 c. Ny0;

03

Apollo | original FBISE source crops | 22
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ldentify thel poéition of fdilo'winé in periodic table by
their electronic conﬁguration:
a. YN b. Z%Mg

-L//()l”i./)éu{/;u:f/ﬁlJUIUJ/{J;J/CJ)ufd"u(ﬂr %

1.5

1.5




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

[ ! TN T wmn s .- -..r 1 |
|(v) i Describe oxidation state. How it differs from jonic

| charge?
I

2+1

- I T e 2 Ty T S I 4

First Annual 2026 | Section B Q2(vii) OR | 3 marks
P e e S TN TS S NS S ST TG T T T e S )
| Briefly describe cathodic protection. (Diagram is not
OR | required)

P R oW - AR SRRTN- X I ¥4
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APOLLO

Energetics

Domain B: Physical Chemistry



FBISE model paper | Section A Q18 | 0.5 marks

18. X\égt!lcghes izfenér;iherfr::ngmg Hgt Cly>HCl, | H0, -2Hy+0, | H,0, > H,0,) ZH +0 - H:0¢
FBISE model paper | Section A Q19 | 0.5 marks
the energy needed to
t:se?jgzr?g break the bonds is
break the less than that
19.| CH, +30,—2C0, + 2H,0 is than are than are greater than
exothermic because formed broken that
released on
forming
new bonds
FBISE model paper | Section A Q20 | 0.5 marks
The energy profile diagram
for the reaction between
hydrogen and chlorine is
shown.
| endothermi | endothermic exothermic exotherr_n_l ¢ and
\ - and positive
20. v ¢ and and positive )
. negative AH
i negative AH 1\
e AH
What information about the
type of reaction and the sign
of enthalpy change ( AH)
does the diagram show?

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

LI ) .-

OR

What are the exothermic reactions? Give an example

! of exothermic chemical reaction.

V2N N N VOSSR 117 /,/

Apollo | original FBISE source crops | 25



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

(x|) | Calculate the enthalpy: u/(#oﬂw%
H,y, + 1, —2HI ) AH® =
‘ Bond energies: 2R 03
| H-H=436 kl/mol I-I=151 kl/mol H~I=299 kJ/mol
First Annual 2025 | Section B Q2(x) OR | 3 marks
Draw a labeled general pathway sketch of an un-;
OR | catalyzed exothermic reaction. : 03
P Y N AR A S

Apollo | original FBISE source crops | 26



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

W W Wy - - — - - -

What are the endothermlc reactlons'? lee an
OR i example of endothermic chemical reaction. C1e2
cle AR R s e wr a2 O3 i

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

‘Draw and label reaction pathway diagram of an
iexothermic or endothermic reaction showingi
actlvauon energy, reactants and products. 03
Lt B An B o s G Coen. (350

Apollo | original FBISE source crops | 27



Second Annual 2025 | Section B Q2(x) OR | 3 marks
What kind of reaction occurs in resplratlon'7 lee lts
reactlon

-U:;I:Jﬂ/Jdlvét‘andL{K/)Jkﬂ(ﬁ;u/ 142

First Annual 2026 | Section A Q4 | 1 mark

1issolving ammonium nitrate in water '
4. @Fauses the container to feel cold. This{Neutralization {Exothermic |Endothermic |Combustion
shows the process is:

- T 1

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

Briefly describe:
OR ia. How a catalyst affects the reaction rate? 142
b How a catalyst affects the activation energy'>

[P I P

1+1
+1
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First Annual 2026 | Section B Q2(vi) | 3 marks

- o SR e s L
| (vi}) {Using the bond energies given below, calculate the
- enthalpy change (AH) for the reaction:

l Hz +Cl2 > 2HC

‘ Bond energies:

\ H-H = 436 kJ/mol , CI-Cl = 242 kJ/mol and H-Cl = 431
5 kJ/mol

..::\ Idaies tm mabiihilibe, alfmadmadd L.

N N T L L L IR N

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

1.5
+

1.5

OR

Which type of reaction has a positive sign of
enthalpy change? Give one example for that
reaction.

1+2

Clnbn b bvmindd i mnalbiinm nnint Amd AAancibs Af MrAon
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First Annual 2026 | Section B Q2(iv) OR | 3 marks

:
{What is meant by activation energy? How does aj
Icatalyst affect the activation energy of a reaction? X

2+1
i

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

}
I(iv) | What is activation energy? What is meant by a

! | successful collision in a chemical reaction? 241

H
i
i i

Apollo | original FBISE source crops | 30



First Annual 2026 | Section C Q5 | 6 marks

e 1890 1 Wl 7 LdlUL T I

Q.5 ia,
endothermic reactions?

What is meant by exothermic reaction and

b. Calculate the enthalpy change (AH)for given
reaction. Hyg) + Fpgy = 2HF(g) .
Bond energy values for H-H, F-F and H-F bonds are +3
436 kl/mol, 155 kJ/mol and 567 kJ/mol.

(1.5
+
1.5)

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

What is the usual effect of | Temperature | Temperature | Temperature | Temperature
(viii) | an exothermic reaction on | decreases remains the increases | becomes zero
the temperature of the same

surroundings?

Apollo | original FBISE source crops | 31




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

(i) |a. What type of energy change occurs | 1+2
during bond breaking? Name the
process.

b. Write one difference between bond
breaking and bond making in terms of
energy change.

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

OR | How does the energy profile | 1.5+1.

diagram for an endothermic reaction 5

differ from that of an exothermic
reaction in terms of activation

energy and enthalpy change?

Apollo | original FBISE source crops | 32




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

'anferentlate exothermic and endothermic reactions 3

{wnth one example each.

| Sed LYo LIS SN sk /J

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

D e e A A A e R R R o R T et )

student has 0.5 moles of NaCl. Calculate the mass
NaCl in the sample.

L P NGCL LU o2 0.5 ENaC VL b

03

OR

Given the bond energies below, find the enthalpy
change (AH) for the reaction:
Haje) + latg) > 2Hlg)

:Qf (i"" (AW) é-ﬁ;)’ ;/b/)c'.u(,( RN

H~H =436 ki/mol
1~ = 151 ki/mol

H-1 =298 ki/mol
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APOLLO

Chemical Equilibrium

Domain B: Physical Chemistry



FBISE model paper | Section A Q34 | 0.5 marks

A student studies the
reversible dehydration
equilibrium of a hydrated salt:

CuSO0y4 - 5H20(S)

5 CuSOu4(s) | Theforward| Theforward | Thereverse | Thereverse reaction,
+ 5H20(g reaction, reaction, reaction, which is exothermic
34, S, o C
which is which is which is
The blue copper(ll) sulfate | o;qothermic| exothermic | endothermic

crystals slowly turn into a
white powder when heated.
The appearance of the white
powder indicates that the
equilibrium shifted toward:

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

SN ) B NP IV e e T TR N e
(|x) How a closed system may contribute to the | :
; ‘establishment of equilibrium in reversible reactlons'7 ;
Give one example. | 1+2 | OR

I ml Macliacn cmammmncliada s

How do the following air pollutants cause harm? :
Vu‘lu‘vuwgutﬁ:’ldlnyb/)' 03

LR\ Mabaann PE

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

—r CoTT T e —r - A0 SIS A -

m) Write three condltlons required for chemlcal

equullbnum i 03
i | re L o

0 2.8 3
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First Annual 2025 | Section B Q2(viii) | 3 marks

i(viii) What is a reversible chemical reaction? Give one% 15
; . example. o+

[ A L% s Pam

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

hat is chemical equilibrium? State the conditions fo
reversible reaction to reach equilibrium in a close
| ystem. 142
N BN T TR I Iy =t St SR SN A I

('X)
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Second Annual 2025 | Section B Q2(viii) | 3 marks

(V"') State the physical change observed by adding water%
'to CuS0,. Also write its reversible balanced chemical |

§react|on
dl/(d// o d l";(}rV’/(, k(ﬁ/b

First Annual 2026 | Section A Q5 | 1 mark

e SIEUCUSO, /B

03

v i s o
Backward
. : . Forward reaction :
or a reversible reaction, why might the;Products reaction is 0CCUrS Energy is not
eaction not go to completion? never form  ifasterthan . h- 0 jinvolved
: backward usly
ich reaction products correctly show
64gvhat happens when an acid reacts with ajSalt +C0+H,0{Salt + Hx+NHs |Salt + No+H,0 | Salt only
First Annual 2026 | Section B Q2(vii) OR | 3 marks
% |
15 ;  CuS04. 5Hy0p1me sotiay = CUSOygqwhite sotia)y + SH20
+ | {How heating will affect the equilibrium in given;
15 | Ireac’uon’? ;
First Annual 2026 | Section A Q4 | 1 mark
- - ! ! !
A reaction that does not go to CO"m'e“on!Irreversible ;Endothermic {Reversible  |Exothermic

is called: i
n
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First Annual 2026 | Section B Q2(vi) | 3 marks

e v e uvg
(vi) CoCly. 6H, 0 pink sotiay = COCla(piue sotiay + 6H,0 Write the dissociation equations of sulfuric acid; 1.5
Describe the effect of addition of water on; 03 OR [ (H:S0s) and sodium hydroxide (NaOH) in aqueous| +
equilibrium in given reaction. solution. 1.5
£o.00n P AL P PRSee'y [N PN PR RN SN PR - PR 4lmm N o7 N mmnmlaba b A AimnlAanAaman 4  rAamAbiAane ~¥
First Annual 2026 | Section A Q5 | 1 mark
L ]
. Which symbol shows a reversible reaction?; — !;-..* §= [
i ! i
First Annual 2026 | Section B Q2(ii) OR | 3 marks
I ! i 3
I | What is meant by reversible chemical reaction? Does | }
1+1 | R it ever go to completion? Give reason. | 1+11 |
+4 i | i+
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First Annual 2026 | Section B Q2(v) | 3 marks

™)

|

i
COCIZ- 6H20(Pink solid) = COClz(blue solid) + 6HZO I
How is above reaction affected by addition of water? | 03

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

(vii)

Consider following equilibrium.
CoCl,.2H20('s) + Heat CoClz(g) +
H20(9)

Predict the direction of reaction when
following changes are applied on this
system at equilibrium.

a. Heating the system.

b. Addition of water

c. Removal of water

1+1+1
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FBISE model paper | Section B Q2(viii) | 3 marks

(viii) | Give the ways a closed system contribute | 03
to the establishment of equilibrium in
reversible reactions?

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

| | ] | ]
{What is nutrition? Why is it essential for the proper% l Why is a closed system necessary for a reversible
1 !
l 1

WS BT AN AN S T GG e TS e e

Hfunctioning of the human body? | reaction to achieve equifibrium? Explain briefly.
Setin AUk LI E 2301 (Nuition) et | 25 OR !wlh/‘::"“.’q_du/u;{()'ﬁ);g’.LL/J’L:%;.J:QJSJ‘{M/J{/J/ 03
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First Annual 2026 | Section B Q2(ix) | 3 marks

: : | |
(ix): \What happens when water is added to anhydrous§ l
icopper(ll) sulfate? How this change in physical| i

l’  condition redirects the reversible reaction? ' 142 |

< o s ar L i .. .~ e
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APOLLO

Acids, Bases Chemistry and pH

Domain B: Physical Chemistry



FBISE model paper | Section A Q31 | 0.5 marks

Ammonia gas is produced

31 | when solid ammonium hczlrcol)liin(’jle ;:SIIC;:;T; hydg)(:cirélorlc magnesiu m nitrate
chloride is heated with y P
FBISE model paper | Section A Q32 | 0.5 marks
The following equations Pb(NOs) ' ZnC03
represent reactions of dilute 2KOH@qg) | CUOy 324 4 HyS 044,
. . . + H2504(aq) + HZSO4—(aq) + H2504
32.| sulphuric  acid.  Which @) | > ZnS044y,
o o 1 = K3504(4q) | = CuSOsygy | = PbSO4 q
reaction is not ‘typical’ of a 2H0 +H0 2HNO ©) |+ €Oy,
. . 2Y (1
dilute acid? 2Y0 @ (a9 4 1,0,
FBISE model paper | Section A Q38 | 0.5 marks
A student tests a solution
with litmus paper and it
38. | turns blue. The nature of | Acidicand5 | Basic and 10| Acidic and 10 Basic and 5
solution is and having
pH value of :
First Annual 2025 | Section B Q2(i) | 3 marks
(i) | What is meant by strong acid? Give one example |
: with equation. 142
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First Annual 2025 | Section B Q2(iv) | 3 marks

g(iv) Write reaction of any one metal oxide with water

H:0).|dentify the nature of the product.

£ g P A L (0TS G | 2

First Annual 2025 | Section C Q4 | 6 marks

— -y - T Tt gy -

Q. 4 lee balanced reactlons of HCI with:

u"ﬁu'(’dnyu'bilxéarbuf_HCl
i Zn ii NaCOs iii  NaOH
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First Annual 2025 | Section B Q2(i) | 3 marks

Q.2 Attempt the following parts: (11 x3

(i) What is a strong base? Write equation that
represents the dissociation of NaOH in water. 142

_L/ﬁlLLf:dLJrf?L{NaOH )?U:JJU.U?‘LL/("K;va/‘/

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

What is Bronsted Lowry acid? Give one reaction as

OR | example. | 142
P T SR P S PR
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First Annual 2025 | Section C Q4 | 6 marks

Q. Y . Write the balanced chemical reactlons of NaOH with:

Mu’(ldldbﬂy‘fbo’bésMC/JéNaOH
a) HCl b) NH«I  ¢) H:SO« - 2x3

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

(i) A student added HCI to Na,CO; solution. Bubbles

‘were observed. ldentify the gas evolved. Wnte ‘
‘balanced chemical equation for the reaction. [ qe2
I & 2T SR | N S TN o )‘Jun’:?
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Second Annual 2025 | Section B Q2(ix) OR | 3 marks

:|"r - |

: Differentiate between a strong acid and a weak acxd
by explaining their dissociation in aqueous solution. :
OR | : Give one examples each. ; 03
ctdi (G W L P VBT S S e O B v G

Second Annual 2025 | Section C Q4 | 6 marks
WL =Y &
Compare the Arrhenius concept of acids and bases
iwith Bronsted-Lowry concept. Give one example of
ach. !
i 442

F I L a2 6at B o2 £ e i, A28
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First Annual 2026 | Section A Q6 | 1 mark

usty

ich reaction products correctly show

hat happens when an acid reacts with aiSalt +CO,+H,0{Salt + Hx+NH3 | Salt + No+H,0 | Salt only
metal carbonate?

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

15 Write chemical reaction when an acid reacts with

+ OR icarbonate. Describe the visible change that may! 2+1
1.5 appear.

ar Nama tha thraa main tunoce nf rhamiral fartilizare
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First Annual 2026 | Section C Q4 | 6 marks
i |
%Explain the terms ‘Acid’ and ‘Base’ according to the;

i Bronsted—Lowry theory. Identify the acid and base in! 2+2
{the reaction: NH; + H20 & NHs* + OH™

~rig

P42
First Annual 2026 | Section A Q5 | 1 mark
] i ]
, o | | |
lNhen a base reacts with an ammoniumi jCarbon i i :
salt, it produces: %Hydrogen fdioxide ‘ iOxygen }Ammonla
i |
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First Annual 2026 | Section B Q2(vi) OR | 3 marks

e e o
Write the dissociation equations of sulfuric acid
OR {(H:S0,) and sodium hydroxide (NaOH) in aqueous
solution.

~_ v a1

First Annual 2026 | Section C Q5 | 6 marks

Q.5 %Write chemical reactions of HCI when it reacts with:

‘a. Mg b. CaC0; c. NaOH

: 2x3
!
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First Annual 2026 | Section B Q2(iv) OR | 3 marks

lState: Bronsted-Lowry acid base concept. lee
texample of reaction between HCl and NH;. i

|

-
+
-

First Annual 2026 | Section C Q4 OR | 6 marks

:

i leferentlate between strong acid and a weak acid. |
i lerte dissociation equations for HCI and CH;COOH |n‘ 1+1

OR | |aqueous solution to support your answer. | g
+

Q4 |ldentify the oxidizing and reducing agents in glven
lreactlons by assigning their oxidation states f
I(H=+1, 0=-2) 3+3
la  wWn. +2H. 5w s 2H.N i
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FBISE model paper | Section B Q2(viii) OR | 3 marks

OR | Define Bronsted-Lowry acids and 03
bases with two examples each.
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FBISE model paper | Section C Q4 | 6 marks

Q.4 | Describe reactions of HCI with the | 2x3
following.
A. Zn
B. NaOH
C. Na:,CO3
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First Annual 2026 | Section C Q4 | 6 marks

L | j
L Q.4 |Give complete and balanced chemical reaction of

| {NaOH with: i
i i
i

L HCI, NH4Cl, H2S04 - =
| :L['/A;}QJ,JE,{}U_Q,U’{JVLa/-‘/(y/)Z,NaOH

i i
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APOLLO

Periodic Table & Periodicity

Domain C: Inorganic Chemistry



FBISE model paper | Section A Q39 | 0.5 marks

Elements in the same group
show similar  chemical Samfe Same Same Same neutrons

39. behavior. This similarity is atomic number of valence

' y mass shells electrons

due to:

FBISE model paper | Section A Q40 | 0.5 marks
Which of the following

40. | elements has the largest atomic Fluorine Oxygen Chlorine Bromine

size?

FBISE model paper | Section A Q50 | 0.5 marks

Scenario for MCQ (49- | A scientist is analyzing an element X. She finds that its atom has
52) 17 protons, 18 neutrons, and 17 electrons.

. :j/VhlchI groL:pX zn:ﬂ petrlqd Group 1, Group 17, Group 7, | Group 17,
+| does element A Belong o In |- perjng 3 Period3 | Period2 | Period 2

the Periodic Table?

FBISE model paper | Section A Q51 | 0.5 marks

Scenario for MCQ (49- | A scientist is analyzing an element X. She finds that its atom has
52) 17 protons, 18 neutrons, and 17 electrons.

Theelectronlcconflguratlon‘ 2,87 ‘ 2.8 8 ‘ 2,78 ‘ 2.7

51. ]
of element X is:
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First Annual 2025 | Section C Q3 | 6 marks

Q.3

Briefly describe the following terms along with their
trends in groups and periods.

.Jf‘?&gtliléuiufgs[mﬁ_ﬁ)f-L[/Ml})/‘?(,(abllb‘lb/;
a) lonization energy 3 2zt 7

b) Electron affinity s 26

3+3

OR

Draw electron dot and cross structures for the

following:
LA NSt 2Lt
a) HCN b) Cl, ¢) CO,

2x3
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Second Annual 2025 | Section B Q2(vii) OR | 3 marks
1 It A 20
{How many electrons are found in valence shell of ‘
group — I and group — VIT elements? What kind of |
OR | :ions do they form? Give one example of each.

03
I = I SN SRR SN S &
First Annual 2026 | Section A Q7 | 1 mark
H 1
n element in Group I-A forms ions wﬂh} ' i
rharge i 1 +1 .+2 §—2
L

First Annual 2026 | Section B Q2(vi) OR | 3 marks
*Justlfy the following statements: ]
|a Flourine has smaller shielding effect than

Chlorine 15
I+
Chlorine i 15

|

03 ! OR
| lb Flourine has high ionization energy than|
i ,
!

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

tllll) Bneﬂy state the trend of metallic character along the 15 | }
| group. Also give reason. + | OR |
i 15 | i

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

i bt AR LA I At A I i j s ;

“(vii) iAn element has electronic configuration 2,8,7: iCompIete the given displacement reactions of!
i Halogens if they are possible: |

(atomlc number=17). Identify its period, group, 1+1
|a. Br, +2KI - C. I, +2KBr- |
Ih H

OR
number and number of valence electrons. +1
H C 2Ur1 s

Apollo | original FBISE source crops | 59



First Annual 2026 | Section C Q4 OR | 6 marks

An element Z is located below Magnesium in

Group II-A:
OR & Predict its relative reactivity in comparison to
Magnesium

b. Compare its metallic character with Magnesium
¢. Compare its lonization energy with Magnesium

WAhAd Arm Anthatibiidbianm ramnbianmaD WATha AlbAanan ~ablvaaas

First Annual 2026 | Section A Q7 | 1 mark

IThe period number of an element depends
on the number of:

. | |
Occupied l i
shells i Electrons i Protons | Neutrons
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First Annual 2026 | Section B Q2(vi) | 3 marks

(vi) |What is periodic table? On what basis are elements|

arranged in the modern periodic table? 241 |
i
FBISE model paper | Section B Q2(vi) OR | 3 marks
OR | Identify the group and period | 1+1+1

number of the following unknown
elements.
a. 124 b. 33B ¢ 13c

™~ - T RN SR PRI D R - - _——— o
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FBISE model paper | Section C Q3 | 6 marks

Predict the trend of atomic size, ionization | 2+2+2 | OR
Q.3 | energy and electronegativity of group 1A of

periodic table by using knowledge of

chemical periodicity.
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First Annual 2025 | Section B Q2(iv) | 3 marks
LA Ay T

! W OM (I

How do following vary down the group?

?ug{}xii 4_}}’(,(‘1’:__.&.;:/:,_[:4;".0;6/)

Predict the solubility of following substances.

-Q/deé:‘&d/.ﬁwkfav’/ai@u

a.  Atomic size e Sl 03 | ORI a  Methanol in water oo s Jsigise
b. lonization energy 2 O 3 i b. Oilin benzene Ot (i d
¢. Electronegativity % L8 I c. Sodium chloride in water e (a3, 8 25 e
Nemarerato tha madarn narindie talla TRt @7 and (L7 A AL AR RTR RS W AR N T AL Al AN TR AT mmace
First Annual 2025 | Section B Q2(v) | 3 marks
H L. piguuuliicyauvity (g g AN

g(v) qDemarcate the modern periodic table into s"and p’ i
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lock. Which law determines this demarcahon”
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First Annual 2025 | Section B Q2(vi) | 3 marks

i Y IS SIS S [T RN e IO

g(vi) Recognize and justify the presence of more similar|
i chemical properties among the following two sets of |

: . elements. '
a. LiNagK b. L,CF | 03
S A BV A N Gl G M PO

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

LS U I e K LIOP UV ]

vty ' Briefly explain the difference in ionization energies of |
- alkali and alkaline earth metals. I 03
e L AT e OB F b B
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First Annual 2025 | Section B Q2(vii) OR | 3 marks

TV ML T e Y MY

f(vu) ' Bneﬂy explain the difference in ionization energies of | ; leferennate between period and group in the=
! alkali and alkaline earth metals. ; 03 | OR i periodic table. {03
i el swr w EHaor (B Ad;l/u,n.ﬁ.' i 2% & Foub o me o o}

Second Annual 2025 | Section A Q3 | 1 mark

R Rt St I Rttt

Among the alkali metals the metals with the'

highest ionization potential is: Li fNa ‘K ‘Rb
:.....Amdlsézvﬂm;bc_._/&u"/(«lgﬂu!bwfl' E 3 :.
Second Annual 2025 | Section B Q2(xi) OR | 3 marks
vv‘"
Write the valence shell electronic configuration of
elements present in:
Group |lI-A, Period 3 3 M-Ags)
OR || b. | Group V-A, Period 3 3p V-Acs) || 03
c. | Group VI-A, Period 2 25pVI-AS
B Al nitn

{Chem-old)
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Second Annual 2025 | Section C Q3 OR | 4 marks

Calculate the number of moles in:
a. 3.011 x 10?2 molecules of formaldehyde (CH,0)
b. 1.25x 1022 molecules of benzene (C¢Hs)

in each of the following oxides, identify which oxide | |
is more basic. Discuss the reason also: T

i A 2394 (basic) Ll e S0 |

242

Second Annual 2025 | Section C Q4 OR | 2 marks

[What is ionization energy? How it varies across the ‘
group 1I-A and period 2 of the periodic table? - i

e 0t b A AT-Aes S S VB IR ST
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2+4

Ny 2Nt P 7 B02x3.01 £ (CH, 0) e 56 (Jt)' 2 OR ) L
a. le or Nazo NaZO & le .

e Falorw 200 wd Divanvanr £ e U el \' i
Calculate the number of moles in: In each of the following oxides, identify which oxide ','
a. 3.011 x 10%?? molecules of formaldehyde (CH,0) is more basic. Discuss the reason also:

b. 1.25x 1022 molecules of benzene (C¢Hy) _ B ‘mef{‘?,%_ (basic) Cmbiof e LA en|
LIRSS Dy i P01 L(CH,0) s () 212 | OR - 2
)‘O a. le or Nazo NaZO & le
5 2 e
P S D 109,03 L (CeHehe ol b. | Nas0 or Mgo Mgo & NagO




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

- }

I(vu) Why elements in the same group show similar]
|chemical properties? Relate your answer to thelrl

electromc configuration.

J,—alﬂ.»ig.f surde dLuseter” db‘fub{g}o/v&w‘/d‘vﬂl 03
First Annual 2026 | Section A Q4 | 1 mark
g ments in group 1 and 2 belong to i p-block 1s-block Ed block if-block
P ey . e " t s ¢ t »
First Annual 2026 | Section A Q9 | 1 mark
. . s e e - gv e e s —w ey e
1 ; gNumber of : :
Elements in the same group show similar: ‘Valence ‘Number of !
iNeutrons |

‘ropertles because they have the same :Mass number : electrons

. - A - PR s, "t 4 ]

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

r .

Why alkall metals have lower |on|zation energies
than alkaline earth metals? Explain briefly. 03
PRV BS G SR TR AVRr - s A 8 IJI.ugI
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First Annual 2026 | Section B Q2(iv) | 3 marks

| B VgV I R R e 2 A st it e il |

]
(iv) {What are p-block elements? Identify any two

elements belonging to this block. 03
code Al A

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

IgENUTY e PUSIUON OF TOHUWINY I PBHIVUILG 1auis vy
their electronic configuration: 1.5

+
R }a. UN b. #Mg ‘ 15
R TN Sl AL TR G PR T T '
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