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APOLLO

Nature of Science in Chemistry

Domain A: Nature of Science in Chemistry



FBISE model paper | Section A Q41 | 0.5 marks

A research centre has different laboratories. In one lab, scientists

Scenario for MCQ (41-44) study how enzymes work in _the human body. In another Igb,
researchers develop new medicines to treat diseases. In a third
lab, radioactive isotopes are used to treat cancer patients

Scientists  studying  how
enzymes function in the Organic
human body are working in | Chemistry
which field?

Analytical | Geochemi
Chemistry stry

41. Biochemistry

FBISE model paper | Section A Q42 | 0.5 marks

A research centre has different laboratories. In one lab, scientists

Scenario for MCQ (41-44) study how enzymes work in _the human body. In another I_ab,
researchers develop new medicines to treat diseases. In a third
lab, radioactive isotopes are used to treat cancer patients

The development of new | Environme

- . Organic Polymer Physical
42.| medicines to treat diseases nta_l Chemistry | Chemistry | Chemistry
belongs to: Chemistry

FBISE model paper | Section A Q43 | 0.5 marks

A research centre has different laboratories. In one lab, scientists

Scenario for MCQ (41-44) study how enzymes work in _the human body. In another Igb,
researchers develop new medicines to treat diseases. In a third
lab, radioactive isotopes are used to treat cancer patients

The use of radioactive | ) hemi Ntical
43.| isotopes in cancer treatment Nuclear Inorganic | Astrochemi | Analytica

is related to: Chemistry | Chemistry stry Chemistry

FBISE model paper | Section A Q44 | 0.5 marks

A research centre has different laboratories. In one lab, scientists

Scenario for MCQ (41-44) study how enzymes work in _the human body. In another I_ab,
researchers develop new medicines to treat diseases. In a third
lab, radioactive isotopes are used to treat cancer patients

Each Separate
laboratory Different laboratories
is designed branches of prevent Laboratori
Which of the following best | exclusively chemistry different esare
44 explains  why different to han_c;lcl_e a focus on clhemlc:tﬂ sepgrateid
| laboratories are needed in specitic different elements | ran r?m y
the research center? state of types of frorr_1 . without
(rsnoaltitdesr problems and CO:;ag::r;]atl puiggse
liquids, or applications other's
gases). equipment
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First Annual 2025 | Section B Q2(xi) OR | 3 marks

R R a2 Rt 2t

Briefly describe the following:

:J_/uyj/‘?l(u}lﬁb/nfk{
OR A a) Analytical chemistry WOLF
b) Medicinal chemistry A

¢) Inorganic chemistry /0wt /

03

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

> the following air pollutants cause harm? Briefly describe the following: v/ ull & fustesid
St Ui a) Nuclear chemistry LAy 03
T 03 | OR . C
a) S‘%T:;;de PSdy gk b) Environmental chemistry  10ust
b)  Sulfur dioxide ATl c) Astro chemistry W4T
Second Annual 2025 | Section A Q1 | 1 mark
a v i =~ i = i nd
Study of chemical changes that occur in} {Analytical  {Physical i Inorganic
living organisms is done in: iBiochemistry iChemistry ~ i{Chemistry  {Chemistry
PN I R A . PR ¢ B S L= S !,L I ..
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Second Annual 2025 | Section B Q2(xi) OR | 3 marks

%Differentiate between ‘Organic chemistry’ an ‘

| ‘Inorganic chemistry’.

TSSO AT T ' T
OR - - - ! 03
First Annual 2026 | Section A Q1 | 1 mark
| ! i
: : : . {Living {Matter and its | Planets and |Historical
Ihemlstry mainly deals with the study of: iorganisms interactions  stars !events
| i { H
First Annual 2026 | Section B Q2(i) | 3 marks
(i) |ldentify the branch of Chemistry involved in the given ; ‘ Show the following conversions by drawing their%
| statements: : 1 %electrons dot structures: |
l ia. Large scale production of NHs; by Habel’s! 181 | ‘a. Na- Na* [ 15
| process. | +1 | OR ib. Cl-cCl” ! +
ib. Breakdown of glucose gives energy to our body. ‘ i P15
i {lea nf rhlaraflairea rarkhnne (CEMNe) ini i | i
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First Annual 2026 | Section B Q2(i) | 3 marks

U]

Identify the branch of chemistry that deals with given
statements:

Differentiate between suspension and colloidal with
one suitable example each.

a. According to Boyle’s law when pressure on a 1.5
. . 1+1
gas is applied its volume reduces. +1 OR +
b. Industries produce SO2 which cause acid rain. 1.5
¢. Our hair has a protein called Keratin which is
essential for hair growth.
Vi IR T ST S U RS R DY TR SIS P NS RO S .- \Aflialh bsmn af ranabi;an hae A nAcitua einn Af
First Annual 2026 | Section B Q2(i) | 3 marks
(i) |ldentify the branch of chemistry that deals with
statements:
a. Temperature of the earth is increasing gradually 141
due to increase in concentration of CO. 1

b. Contactprocess is used to manufacture sulphuric
acid on large scale.

c. When a gas is cooled to —273°C( it liquefies.

fiiv

HnAws A~ tha nathe Af nacitiia and nanativa ~rharnac
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FBISE model paper | Section B Q2(x) OR | 3 marks

T T T T T TN T T I T

OR | Define following branches of | 1+1+1
chemistry.

a. Astrochemistry

b. Geochemistry

c. Physical chemistry

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

I
i

i Briefly describe Nuclear chemistry, Biochemistry and

iGeochemistry. ! 1x3
VSRV ETEVEY 22 SN GURTUD - X S - |
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APOLLO

Matter

Domain B: Physical Chemistry



FBISE model paper | Section A Q1 | 0.5 marks

It has a It has a
layered . . . .
Diamond is used in cutting | structure | LIS @ highly | strong It contains delocalize
. - dense form three- d free electrons
. | tools. The reason for this . i
: . W\I/'[ath;Z?k of pure dimensiona
USE IS. Waals carbon | network
forces structure
FBISE model paper | Section A Q2 | 0.5 marks
Which of the following is a . Carbon
2 compound? Alr Iron dioxide Brass
FBISE model paper | Section A Q3| 0.5 marks
Which of the following Sugar + Milk — Sand + Ai
3. | combinations is correctly | Water — Colloid Water — Sus ';r;’on
matched? Suspension Solution P

FBISE model paper | Section A Q45 | 0.5 marks

Scenario for MCQ (45-48)

Ali melts a piece of wax in a test tube by heating it in a water
bath. After removing the heat source, he observes that the liquid
wax slowly turns back into a solid.

What is the name of the process

45. | when ligquid wax turns into a

solid?

Condensation| Evaporation Freezing Melting

FBISE model paper | Section A Q46 | 0.5 marks

Scenario for MCQ (45-48)

Ali melts a piece of wax in a test tube by heating it in a water
bath. After removing the heat source, he observes that the liquid
wax slowly turns back into a solid.

The change
Why is this change A new The chemical | is reversible Heat is
46.| considered a  physical | substanceis | composition | and no new released
change? formed changes substance is | permanently
formed
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FBISE model paper | Section A Q47 | 0.5 marks

Ali melts a piece of wax in a test tube by heating it in a water
bath. After removing the heat source, he observes that the liquid
wax slowly turns back into a solid.

Scenario for MCQ (45-48)

They come
They break | They become closer
47 During  this change, ~what into new chemically together They
| happens to the particles of wax? atoms different without disappear
changing
identity

FBISE model paper | Section A Q48 | 0.5 marks

Ali melts a piece of wax in a test tube by heating it in a water
bath. After removing the heat source, he observes that the liquid
wax slowly turns back into a solid.

Scenario for MCQ (45-48)

Which property remains
unchanged during this process?

Chemical

48. o
composition

Volume

‘ State ‘ Shape

FBISE model paper | Section B Q1 | 3 marks

A student notices that elements in the
Periodic Table follow clear patterns in
their size and reactivity instead of
changing randomly.

Write the names of Group-VII | 3
elements. Also, describe the trend in
physical state and density of the Group
VII elements as you move down the

group.

Q1
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FBISE model paper | Section B Q1 OR | 3 marks

State the difference between a compound
and a mixture. In your answer, briefly
describe the composition of each type of
substance.

OR

FBISE model paper | Section B Q2 | 3 marks

Compare the variation in reactivity of

Q2 | metals and non-metals using electron 3
behavior.
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FBISE model paper | Section B Q2 OR | 3 marks

Give in detail the process of electroplating
OR | to prevent metals from corrosion 3

FBISE model paper | Section B Q3 OR | 3 marks

A young adult plans a balanced diet to
maintain good health.

Describe three main classes of biomolecules
found in food by identifying their common
sources along with the recommended daily
intake for a young adult.

Apollo | original FBISE source crops | 12



FBISE model paper | Section B Q3 | 3 marks

A city shows a sudden rise in
respiratory diseases and reduced
visibility.

Q3 | Which  pollutant is most likely | 1+2 | OR
responsible for it, also explain the
mechanism by which it affects human
health and the environment.

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

-y R Il V2 ] e mamem i v -

Bneﬂy describe the following properties of gas: |
1;_5 OR J/Jb)/‘jkfub;"(ﬂ:y(d‘r' 15
15 | . a) Density < b) Fluidity &x 1 5
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First Annual 2025 | Section B Q2(iii) | 3 marks

14~

(m)

Bneﬂy describe the following properties of solids: |
: WSS A ol #

Identlfy the oxidizing and reducmg agents in the
: following reaction:

03 OR | st L EiSt ot s, | 03
a) Compressibility ==& b) Density =3 I /et o £ u‘u"ld:b»
IKT+C]. — SI2KCT+ 1. i
First Annual 2025 | Section C Q6 | 4 marks
) e svrer e v v .
Q.6 Compare colloud and suspension. Give one example ,
of each. | 242
£ e - s .0 LA L
Second Annual 2025 | Section A Q12 | 1 mark
| C ] i H
Most compressible state of matter is: iGas iLiquid iSolid iPlasma
2 - » » s
te b e uf e Rt i s g
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Second Annual 2025 | Section B Q2(iii) | 3 marks

%(iii) hat is meant by BEC? How are BECs formed?

St bt BECs e o oY BE

Second Annual 2025 | Section C Q6 | 4 marks

Q.6 g?C.ompare solutions and colloids. (Any three points)§
- Give one example of each.
LIl = $N S K320 P

341
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First Annual 2026 | Section B Q2(ii) | 3 marks

1CIHIMTI AV THTIRNTUW LU UTMIGUUIT WU VLV 1Ayl .

Why solids have high density and very low! 15
compressibilty whereas gases have opposite! +
behavior? Explain briefly. 15

First Annual 2026 | Section B Q2(iv) | 3 marks
CTIGIHITHIL /N
Identify the given substances as solution, Brie
suspension or colloidal: ' 1:11 OR ia.

a. Air b. Sandin water c. Jelly

Apollo | original FBISE source crops | 16



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

a. nn M. [CI-TRIVINTRIR T~ 11 1) w. uCity

What is meant by ‘element’? State one distinguishing

feature that separates it from mixtures. 2#1 . OR
First Annual 2026 | Section B Q2(vii) | 3 marks
LSFARRIVI]
How is solubility affected by increasing temperature 15 CuS04. 5Hy0piue sotiay = CuSOyqwhite sotiay + SH20
for given solutions: _ + | or |How heating will affect the equilibium in given! o3
a. KCl in water (endothermic solution) 15 reaction?
b. Ca(0H), in water (exothermic solution)
ViDviAflis mbnba dha demanmd A maatallin Ahavcantar Alans dha P WAlrita AlAamiinal ramatiam uhaAan An Anid raante warith
First Annual 2026 | Section A Q1 | 1 mark
: i . P | i
!\ilr?gch state of matter is represented byiSOIId iLl quid \Gas {Plasma
' i i i {
First Annual 2026 | Section A Q2 | 1 mark
i i ! i
! ™
l Oxygen  Silicon
H

fiamond and graphite are allotropic forms
f:

Apollo | original FBISE source crops | 17
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First Annual 2026 | Section B Q2(i) OR | 3 marks

| Differentiate between suspension and colloidal withg

{one suitable example each.
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First Annual 2026 | Section C Q3 | 6 marks

Q.3 ; Differentiate between compounds, and mixtures with
respect to: 242
a. Composition +2
b. Chemical bonding
c. Separation methods

n A o) RO I SO SIS VRN | SRRyt PRUR Y S SN | DI SR SO S

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

| :
' iBrieﬂy describe the compressibility of solids, liquids;

15 tand gases with reason. P11
15 | OR? | 1

Apollo | original FBISE source crops | 19



First Annual 2026 | Section C Q3 | 6 marks

Q.3 |Compare diamond and graphite in terms of their]

| structure and properties. | 343
FBISE model paper | Section A Q1(xii) | 1 mark
(xii) | Suggest which statement | It refers to Itis Itis affected | Itis
about solubility is | the ability of | measured in | by independent
INCORRECT? a solute to grams per temperature, | of
dissolve ina | liter of pressure, temperature.
solvent solvent and the
nature of the
solute and
solvent.
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FBISE model paper | Section B Q2(iii) | 3 marks

(iii) | Compare following properties of liquid | 1.5+1.
Crystals with liquids. 5
a. Molecular arrangement
b. Fluidity

Apollo | original FBISE source crops | 21



FBISE model paper | Section C Q5 | 6 marks

Q.5 | Define solubility. How can it be affected by
the change in temperature? Explain with
graph.

1+2+3

OR

Apollo | original FBISE source crops | 22



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

LS ) S TIT R SRV QON S

How do following vary down the group?

?wéﬁdzi 4J}’J§u:.;:/;_lgr".aﬁbu

Predict the solubility of following substances.

-Q/deé:‘&d/.ﬁwkfav’/ai@u

a. Atomic size Sl Sl 03 | ORI a Methanol in water ot o it
b. lonization energy 2 Qi g b. Oilin benzene oo O 3 J5
¢. Electronegativity LK A c. Sodium chloride in water e (i 3,8 25 e
Demarcate the modern nerindic tahle inta <" and '» A tlack rantaine 1 98 M Na)H enlitinn What masge
First Annual 2025 | Section B Q2(ix) | 3 marks
=L IV e g)l/vc.wwu'-lu C INAUY :
;(nx) Bnefly explain any two allotropic forms of carbon. !
= S /,u,;:,,umux 03
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First Annual 2025 | Section B Q2(viii) | 3 marks

UL USROS DU B A Y |

%(viii) Describe colloids and suspension with one suitable |
] . example of each. i 03
: P R et SN ¢ 1ot :‘/".'./ .'/.l(g
Second Annual 2025 | Section B Q2(ii) | 3 marks
example eaCh. o T T T T T T e e b A ARLALAL S Rttt b b A ”U““:UI :n lu:lusc|:,||| wuy ':
. er - 2+¢¢ . OR G TSR AN 63
-u..’dpv.‘.’\-'.OJ"Q/U/U:UJb)J/JIr} : e - s z
cB:arir%ﬂoyn explain any three crystalline allotropes ™ of Find by calculation, the compound in which Sulphur |-
' s f o= e e S) has oxidation state of +7.
'Q/wuj_ﬂ;du:’/ﬂu’&/MJG[J@-’./K ®) Y, s
e 1P S Sy S
1x3 | OR Ma 03
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Second Annual 2025 | Section B Q2(vii) | 3 marks

(vu) lee at least two examples Tor the solutions of
a. Gases
tb.  Liquids
c Solids

'
l
i
x
i
!
!

oo [ VI

Second Annual 2025 | Section C Q5 OR | 4 marks

1 i

‘Gwe at least two comparison points among§ _ l
i solutions, colloids and suspensions. ;
1

!

l -
| -q"fuy.oﬁ»1[/1(Kéuf,"é:(suspenswn)gf"/ul U/J}“ 2"’
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First Annual 2026 | Section B Q2(ii) | 3 marks

~— o -

i Differentiate between Mixture and Compound.

| LSRG RS | 03

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

i What is fluidity? Why liquids and gases are
| considered fluids while solids are not? )
OR .;_m,fu,_f:tﬂfunr»wbﬂfq/yu, ‘-’c"_)l/_,b(::. (Fluidity) Jiss

i
{

o

Apollo | original FBISE source crops | 26
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First Annual 2026 | Section C Q6 | 4 marks

Q.6 iGive any four differences between colloids and,i
i

i
H
i
i
; i
i
i

i suspensions. ;
' o, 27w .A.../f

First Annual 2026 | Section A Q3 | 1 mark

RN TN TTIe Y T Tt H Rliobta i Bt i
Which solid has no regular arrangement of: E : :
3. ﬁrticles? iCrystalline  iMetallic 1lonic iAmorphous
P I U T N 4 te LR L T .
First Annual 2026 | Section C Q6 | 4 marks
| | ! | |
| Q.6 |Differentiate between started and super saturatel
i solution. Give one example each. l 242 | OR
[ VI AV I L [ P S e
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APOLLO

Atomic structure

Domain B: Physical Chemistry



FBISE model paper | Section A Q5 | 0.5 marks

Identify no of electron,
protons and neutrons in an

5. 25,26,31 26, 26,26 | 26,26, 33 26,26,32
element 26 x
58
FBISE model paper | Section A Q6 | 0.5 marks
An element contains two
isotopes, mass=24,
abundance (90%) and mass
6. 25, abundance (10%). The 24.1 245 24.9 25.0
relative atomic mass of the
element is.
FBISE model paper | Section A Q15 | 0.5 marks
Theyare | Theyare | il e | T o oment
The symbols of two atoms different different P
. the same because they have
may be written as shown. elements elements clement the same proton
15| %X %Y because because they because numbrér
B they have have
Which  statement  about | gifferent different | theyhave
these atoms is correct? numbers of | numbers of the Slame
neutrons. protons. nucieon
number.
FBISE model paper | Section A Q16 | 0.5 marks
64 65
16 The atoms “Cuand'Zn nucleon number of | numberof | proton number
"I have the same number electrons neutrons

FBISE model paper | Section A Q49 | 0.5 marks

Scenario for MCQ (49-

52)

A scientist is analyzing an element X. She finds that its atom has
17 protons, 18 neutrons, and 17 electrons.

49.

What is the mass number of
element X?

13

35

18

17

FBISE model paper | Section A Q52 | 0.5 marks

Scenario for MCQ (49-

52)

What is the atomic number

| of element X?

A scientist is analyzing an element X. She finds that its atom has
17 protons, 18 neutrons, and 17 electrons.

‘ 18 ‘ 35 ‘ 17 ‘ 19
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FBISE model paper | Section B Q4 OR | 3 marks

| Differentiate between distilled water and tap |

water and how does the use of carbon
OR improve the quality of drinking water

beyond just removing visible impurities?

1+2

FBISE model paper | Section B Q4 | 3 marks

Describe what happens when HCI
reacts with:
Q4 (@) a sodium metal 1+11+'
(b) Na,COs
(c) NaOH

Apollo | original FBISE source crops | 30



FBISE model paper | Section B Q5 OR | 3 marks

Define a reversible reaction and explain the
conditions under which it reaches
OR | equilibrium. 1+2

FBISE model paper | Section B Q5 | 3 marks

Identify the functional groups in the
following compounds:

Q5 | (2) CH:COOH 141+
(b) CH:CHO
(C) CHs;CH20H

Apollo | original FBISE source crops | 31



FBISE model paper | Section B Q6 OR | 3 marks

Define Chemistry. How different states of
matter (solids, liquids, gases, and plasma)
are involved in chemical interactions.

1+2
FBISE model paper | Section B Q6 | 3 marks
An element has two atoms: one
contains 17 protons and 18 neutrons,
while the other contains 17 protons and
20 neutrons.
(@ Can these two atoms be
Q6 . ) 1+2
considered isotopes of the same

element?

(b)  Predict whether their chemical
properties will be similar or different,
and justify your answer.
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First Annual 2025 | Section B Q2(x) OR | 3 marks

What is meant by isotopes of an element? Give
OR | example of any element. D24

[P A A P T I

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

15 Determine the number of protons and neutrons in
-;. OR the foIIowung: IJE)lﬁJil)f/slie)4u:o)j6/) 03
25 26
s a) Mg b). PMg c). Mg
Idantifh: tha Avidivina and raducina snante in tha

Second Annual 2025 | Section A Q6 | 1 mark

iCloserto  iless {Far from
6. Electronsin higher energy levels are: inucleus ienergetic iStable inucleus
] - A - ! - . ¥ [ PN ' LV
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Second Annual 2025 | Section B Q2(ii) | 3 marks

@

| Write relative charge and relative mass of an electron,

‘proton, and neutron.

r L F i it o 34 L1y 28 et s s el y i

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

U. 14 Y ULTHUUYGH Yyad {INZ)

(xi)

Calculate the relative atomic mass of an element X
having three isotopes. Relative abundances of each
isotope are given:
:g,fd;g}(;}f./‘fui?,lfufLut_q/(:l”ut.fv!,}.&/m/’.{l
[ 124988% | ¥B11% | %C0.009% |

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

3 4
i

i iDetermine the number of Protons and Neutrons in|

i H .
igiven Isotopes:

'
1

1+1
03 ‘ OR |a. %Na b. 3Icl c. ¢ 1
First Annual 2026 | Section B Q2(iii) | 3 marks
An element exists as two isotopes: Determine the number of Protons and Neutrons in
« 84X (abundance 30%}) given Isotopes: 141
» %X (abundance 70%) 03 | OR |a. 2%Na b. 37l c. ¢ +
Calculate the average relative atomic mass of
element X
IAAmbR, $lam A P A YT VN A Anbitiann Drinfhi Aacnarkha.
First Annual 2026 | Section A Q6 | 1 mark
. ! 1 § ' ‘
I_T’E;b%r:aor?e on an ion depends on the!Neutrons gProtons {Valence !Atomic mass

Apollo | original FBISE source crops | 35
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First Annual 2026 | Section B Q2(ii) | 3 marks

1 i WS ELIMAT TN T TLATE M1 W TR AL E

' (ii) ‘;How do the ‘energy’ and ‘distance’ from the nucleus% 1.5

L ichange as the shell number increases? [ +
i 18

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

L

(iii) {Which sub-atomic particle determines the atomic
number of an element? What is the significance of| 1+2
atomic number?
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First Annual 2026 | Section B Q2(iv) | 3 marks

(iv) |Justify the following statements:
a. An atom is electrically neutral. 1.5
b. An atom can convert into positive ion when it 4 ¢

Ioses electron.

| VRS — Py ' PP

First Annual 2026 | Section A Q1 | 1 mark

and neutrons? écloud

i i
Which part of the atom contains protonsElectron *
I |Shells

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

VVIILIE O YOO 10 WWVILM W L/ o U L MW, ]

i
; Nucleus i Orbits

1

[ (ii) How do the paths of positive and negative charges

‘ idlffer in the same uniform electric field? Make a‘ 1+1
lsketch |+

Apollo | original FBISE source crops | 37

i d
|What is meant by reversible chemical reaction? Does

OR it ever go to completion? Give reason.
|

i
i
i
i
f
i
i



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

| i
iHow is carbon-14 used to determine the age of|

iancient objects? Explain briefly. | 03
FBISE model paper | Section A Q1(ix) | 1 mark
(ix) | Chlorine has two isotopes:
e CI-35 (abundance =
75%)
. CI-37 (abundance = 36.0 35.5 37.0 34.5
25%)
What is the relative
atomic  mass  of
chlorine?
FBISE model paper | Section A Q1(vi) | 1 mark
(vi) | Why is the proton number Protons Protons Protons Protons
unique to each elementand | determine the | define the dictate the indicate the
used to arrange elements in | mass of the atomic number of number of
the periodic table? element number of neutrons in | electrons in
the atom

the element

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

OR | Determine neutron and proton | 1.5+1.
number of following elements. 5
a. 13X b. 38y c. $oZ

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

(x) | Define isotopes of an element. Write | 1+2
isotopes of hydrogen, give their atomic
and mass numbers.
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First Annual 2025 | Section B Q2(i) | 3 marks

Q.2  Attempt the following parts. (11 x 3 =33)
) Briefly describe the N
givenyterms: LI Z
a. Atomic mass aba Sl 03 | OR
b. Atomic number gl Sl
__c.__Atomic mass unit g (gale S
£y NiHArantiala  habhiamn  coeeisianl e IV IITADT

Apollo | original FBISE source crops | 40



First Annual 2025 | Section C Q4 | 6 marks

Q.4 | Draw the structure of ;& ; : Enlist the possible uses of electrolytic cell.
following isotopes from LA G AU L’:V & u‘///’* UWI;«?LJS.,@,/-UI
their mass number and (/b4 L A0 TOe | 15% | R ALf A/
atomic number. : 4
_ H} CY Ci U
Q.5 : Analyze the bond formation between magnesium Explain electroplating of following metals on steel.
(Mg) and fluorine (F). _ 04 | OR ' | Zinc(Zm) £ i Tin (Sn) o
LA BUAS H U (B b (M) priaBse ey S8 SR
Q.6 : Describe the formation of double and triple covalent Describe the manufacturing of sodium metal form
bonds. ‘ 2+2 i OR | fused NaCl.
g et A re s S SIS IS i i nlE

—— 15A-1 25005 (OLD) —— mass !

No. of molecules = No. of moles x N, (OLD) No. of moles = Molorin: = M
SUPPLEMENTARY TABLE Molar mass .

Atomic No 1 2 [ 3] & S 6 7 8 9 | 10 ] 11 ] 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

Symbot H lHe [Lilse| s {c|nN]o| F|wne|Na]mglau]|si]lePp|s | ala]|«x!c|N,=0602x
|_Mass No 1 4 9 | 11| 12 {14 16| 19| 20| 23 | 24 | 27 | 28 | 31 |32 | 355 a0 | 39 | 40

Second Annual 2025 | Section A Q4 | 1 mark

: N . , ;

" Which atom will form an ion of charge —27 : : :
4. 12 ,I;N Ilgo :lgF

LT — 2 g e Lokl O
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Second Annual 2025 | Section A Q10 | 1 mark

— U v LUIUNY e LYULLYe U7 emduuine . ‘ '
S %) ; ; g
~ What is formed by adding or removing: _ ; _ P _ 3
10, electrons? ‘Free radical :Only Cation !Only Anion !lon
ool 5w kel 200, B4 AP i i e LfT
Second Annual 2025 | Section A Q11 | 1 mark
P C S Y VI T R R/ A chtd 1wy v
: iThey are the :They have  iThey have :They have
Which statement about 33X and 37Yisisame isame no. of isame no.of :same no. of
11 false? . ‘elements. ‘electrons. : protons. ineutrons.
) e et p, A 73TY W3BY L nha 10 vo iz G e (Sdo S Cuten VsileZe Lt

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

Find out the number of protons, electrons and
neutrons in the following elements:

03 OR :u_/()l”)I,&;J'/'t/".a!ul'/'u‘)fd;’;/_:gﬂ/VZ'//) 03

23 238
a. {iNa b. 23U

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

i VLT IO T T et g e

| Aluminium is represented as Alf]. Draw its structure
| and write its electronic configuration. '

OR;Lﬁ/}?rva/"glnlgf’lk&b(}/g/l-c‘.blgg/;w;Al%;fﬁ?x‘:"é 03
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First Annual 2026 | Section B Q2(xi) | 3 marks

» {electron, proton and neutron

P A R N A

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

ST A QU Tn | G VNI S T e v

ahe

An atom has atomic number 8 and mass number 1@.
Determine the number of neutrons and sketch this
isotope. i

_u;‘lzé,"cwmu)’(#uu‘f‘;g/n)” /,m/'utms/.fw

~

03

PR s it is L kiimam cm Awanirinal farmila and a

Apollo | original FBISE source crops | 43

o

.30

L H {
%(xi) [State the relative charge and relative mass of
é 1x3

{
|
i
i
|
i



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

| TMeWTSTIemgc v qiecrime s = ey et
What is meant by isotopes? Give one example.
OR W/ :Jl‘/‘.{l?‘aﬂ /Lf:.uri’:jf 03
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APOLLO

Chemical Bonding

Domain B: Physical Chemistry



FBISE model paper | Section A Q14 | 0.5 marks

Which two elements react

together to form an ionic

compound?

element | Electronic
14, configuration W and X XandY Y and Z Zand W

w 24
X 2,8
Y 2,8,1
Z 2.8.7

FBISE model paper | Section A Q17 | 0.5 marks
| | | | |

Sodium becomes a

Why does molten sodium It has free | The ions move | Heating makes conductive
17.| chloride conduct electricity? mobile freely when electrons metal
electrons bonds break mobile
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First Annual 2025 | Section C Q3 OR | 6 marks

' Draw electron dot and cross structures for the |
. following:

2x3 OR -ij:/‘w/,,l_»,r;w,‘gié,;@,, 2x3
a) NH; b) N: ¢) CHq
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First Annual 2025 | Section C Q3 OR | 6 marks

e - -

"Draw electron dot and cross structures for the |
. following:

OR -ufb./{/*m//,’_‘,.;u,,‘g,é,;w
a) HCN b) Cl, ¢) CO,

3+3

Second Annual 2025 | Section A Q3 | 1 mark

" : L N P - §TE
What type of bond is formed when two atoms} iCovalent | {Hydrogen
3. share one or more pairs of electrons? tlonicbond  ibond i Metallic bond ibond
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Second Annual 2025 | Section C Q3 OR | 6 marks

- Draw dot and cross diagrams to show the formation
f the following compounds. Also identify the type of

: bonding:
i (i) Sodium fluoride (NaF)
(ii) Water molecule (H,0)

i Lep A s d L8 S 2=l oiitn

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

i 'Show the following conversions by drawing their
I %electrons dot structures:

g ‘a. Na- Na*

l

i

;

|
i 15
™ or b Clocl |
+1 i 15
First Annual 2026 | Section B Q2(v) OR | 3 marks
e e o e e e m e e gy -
P O
241 | OR How is ionic bond formed? Give one example of a 241

compound having lonic bond.
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First Annual 2026 | Section C Q3 | 6 marks

e: Attempt the following questions. (3x6=18)

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 C3HcO;

2+2 2+2
a. (O +2 OR |can have more than one structural formula. 141
b. H0
C. CHy
Cunnlaim dhhm bmvan ARl mad (Dmnn) mmmmwAdl;mm 4 2l a | oo B 'Y PR ARV | RN U T R R N N R e
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First Annual 2026 | Section C Q4 | 6 marks

P WAl AUV TTIGUIVUD 1 ! |

! !
Q.4 | Show the ionic bond formation of following by using I |An element Z is located below Magnesium m% I
Ielectron dot-and-cross structures: i i {Group II-A: - i l
] H
ja. Naf b. CaClh i 343 I OR 2a. Predict its relative reactivity in comparison to! 23 |
! ! ; i Maanesium | |
First Annual 2026 | Section A Q2 | 1 mark
s i
Which type of compounds generally have{Ionlc { Network i Metallic !Covalent
llow boiling points? Xcompounds {solids icompounds icompounds
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First Annual 2026 | Section C Q3 OR | 6 marks

Q.3 |Compare diamond and graphite in terms of their! | iDescribe metallic bond in terms of electrostatic;
i structure and properties. 343 | OR |attract|on Write any two properties of metals whlch, 4+2
i i

i 1 imakes them different from the non-metals. )
i l

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

(iii) Identlfy the covalent MgO Cao H20 KF
compound.

Apollo | original FBISE source crops | 53



FBISE model paper | Section C Q3 OR | 6 marks

2+2+2 | OR | Draw the dot-and- cross diagrams and | 2+2+2
Lewis dot structures for the following
compounds.
HCN, MgO, C;H4

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

it St S it St a et AR R l Rt -t A

! i Draw electron cross—dot structures of:
OR | a N b CII4 ¢ O
N U Y e AP e

;(nx) Bnefly explain any two allotropic forms of carbon. !
= S A /,u,;:,,gmu,( 03

Apollo | original FBISE source crops | 54



First Annual 2025 | Section B Q2(x) OR | 3 marks
? —u Vl/-./ et I VS S e DA (YA x

'(x) |Ilustrate the inertness of noble metals. i How elements attain stability? Explain briefly.

PGS aSpgi | % | OR| B gn SRR L | 03

First Annual 2025 | Section B Q2(xi) | 3 marks
Um0 LY SIOS ST

' State ‘duplet’ and ‘octet’ rules.

1
T2 F U ATk | 03

Apollo | original FBISE source crops | 55



First Annual 2025 | Section C Q5 | 4 marks
_ Ll e M7 V9y i
Q. 5 Analyze the bond formation between magnesmma
(Mg) and fluorine (F).

_lf/J ;?f G, }l /LL:)*(T‘A o 'ul(\/ln\.umugua 1

04

First Annual 2025 | Section C Q6 | 4 marks
Q.6 . ] Descrlbe the formation of double and triple covalent‘
bonds. | 242 |
| RSNt RN A IR I

Second Annual 2025 | Section A Q2 | 1 mark

e —_- - — e - -

5 Which of the followmg have ionic bonds') ‘

"LC{//)LJ/IL(@JU/(JJ, Cl—-Mg-—Cl EH_O_H

il
()
Il
(o}

H-C=N 10
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Second Annual 2025 | Section B Q2(iv) OR | 3 marks

i

{ Classify the "following compounds as covaient ©
| ionic:

COz,NaCl ,H20 ,C2H4,Caclz ,HCI

PN Fewe o Cul oA

Second Annual 2025 | Section B Q2(ix) | 3 marks
A Al et a2 A VR AT P PN T &

:gtiix) ‘Draw ™ “electron “cross and dof ~structures for|
= | H,0, Molecule.

i 03
i Pt St Sd 20 SO0
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Second Annual 2025 | Section B Q2(v) | 3 marks

Find the number of valence electrons in the following Whic
atoms: whict
:u:/rﬁj"'Ju;J;:l}.alg‘.‘}dJ/l?G/} (ﬁg}'
a. | Sulphur (S) ()
Magnesium (Mg) (mg)=* 03 1 OR |13
c. | Chlorine (CD) (Cl)o_r»{ b.
c.
| D—
TRAGH avmiain Hea FATTALTAT e
Second Annual 2025 | Section B Q2(viii) | 3 marks
{(viti) |What is covalent bond? Discuss the formation of tripie
% covalent bond. 142
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Second Annual 2025 | Section C Q6 OR | 4 marks
!

IDiscuss and show the formation of ionic bond
| between magnesium (Mg) and fluorine (F). _ | 04
OR 1 ..
/1,,5.;.«(“; {LO(‘! (S ﬂ..J/r‘.h "} ‘

}
!
g
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First Annual 2026 | Section C Q4 OR | 6 marks
TV VNS N SO T G WY e N T | e B
Show the formation of NaF and NaBr using
electron dot-and-cross structures.
Identify the positive and negative ions in
those. '

P /s~ e . N SV . RPN -t

First Annual 2026 | Section A Q1 | 1 mark

%Transfer of gTransfer of %Sharing of ESharing of
Fvalent bond is formed by: relectrons i protons relectrons i neutrons
. e A WL A N v b A ot r
First Annual 2026 | Section A Q5 | 1 mark
1lorine reacts with sodium to form: : i ; E
3 1NaCl ‘Na,O 1NaOH 1NaClo

?lLJQgL/U‘;{’dJ n’vﬁﬁ-’ﬁrd/}(g
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First Annual 2026 | Section B Q2(iii) | 3 marks

1 i S N B — ‘
(iii) {How is a covalent bond formed? Describe using the Differentiate between an empirical formula and a} 4 ¢ |
example of a hydrogen molecule. 241 | OR |motecular formula. Give one example for each. +
R FU O > san B Lo ou f e 0. .r)’.ii.tu.ul;).-?l.ulunthﬁr.‘il 1.8
First Annual 2026 | Section B Q2(vi) | 3 marks
1 et it A A T I | | 1 o = - & - - : » 4 1
(vi) |State the importance of noble gas electronic Draw the electron cross and.dot structure pf CO2,
' configuration in formation of ion. Give one example. | g3 | ER | How many shared electron pairs are there in it? 241
PRV ol 8 P A Ll an o 0 Wt 22l 100G R woe A bt i S ke,
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First Annual 2026 | Section B Q2(vi) OR | 3 marks

Ty Y o i Al ad
Draw the electron cross and dot structure pf CO2.
OR | How many shared electron pairs are there in it?

st 123 9 AL A ez S foco,

A Ao acdlnadla anndandian MNiaaram ie nat

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

! |
I{vili) | State the octet and duplet rules. Write one example | 4 5
of each. -
i : Che A2 S 4 Cas L] AR
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APOLLO

Stoichiometry

Domain B: Physical Chemistry



FBISE model paper | Section A Q7 | 0.5 marks

is the formula of
formed

What
aluminium oxide
from AI** and O*?

AlO

Al0s

AlO2

AlOs

FBISE model paper | Section A Q21 | 0.5 marks

21.

The equation represents the
action of dilute nitric acid
on copper.
xCu + yHNO3
- xCu(NO3)2 + 4H20
+ 2NO
What are the values of x and

y?

x=1y=4

x=1y=8

x=3,y=4

x=3,y=8

FBISE model paper | Section A Q22 | 0.5 marks

22.

What is the empirical
formula of the compound
whose molecular formula is

P401¢?

PO

PO;

P20s

PsO20

FBISE model paper | Section A Q23 | 0.5 marks

23.

What is the mass in grams
of 3.0 x 10?® molecules of
CO,?

FBISE model paper | Section A Q24 | 0.5 marks

24.

Hydrogen and chlorine react
as shown.

1 molecule of hydrogen +
1 molecule of chlorine — 2
molecule  of  hydrogen
chloride

What is the equation for this
reaction?

22 g

2H + 2CI
— 2HCI

44 g

2H + 2ClI
- H2C|2

66 g

H, + Cl,
— 2HCI

884¢

H, + Cl,
—)HzClz

FBISE model paper | Section A Q25 | 0.5 marks

25.

What is the total number of
atoms contained in 2.00
moles of nickel?

3x 10%

2.4 x 10%

6.02 x 107

1.2 x 10%
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FBISE model paper | Section C Q7 OR | 6 marks

OR

Ethane is a saturated hydrocarbon
obtained during cracking of larger
hydrocarbons and can also be formed
by hydrogenation of ethene. Explain
why ethane is generally unreactive, yet
undergoes combustion and substitution
with  chlorine, and write simple
balanced equations for its preparation
from hydrogenation of alkynes and
alkyl halides.
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FBISE model paper | Section C Q7 | 6 marks

Q7

An unknown solid substance is
analysed, and the following properties
are recorded:

it is a hard crystalline solid with a very
high melting point, does not conduct
electricity in solid state, but conducts
when melted.

Using these observations, explain the
type of chemical bonding present in the
substance and describe how this
bonding is formed. Also, relate its
bonding and structure to its high
melting point and electrical
conductivity behaviour.

N+ NN+ -+
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First Annual 2025 | Section B Q2(x) | 3 marks

(x) iFind the molar mass of Mgo Also ﬁnd the number of
moles in its 80g sample. 142

SIS ESE R0g Lt et ) ¥ME O

First Annual 2025 | Section C Q5 | 4 marks

4 L egeeem e mp g e g e
Q5 Whatlsthe relationship between Avogadrosnumber What is corrosion? Write its chemical reactio
' and mole? Also write symbol and value ofg 241 | fDescnbe any one method to prevent corrosion. 141
Avogadrosnumber R Uy SLE G S % - u‘d..ul/du{,(w“gwuw 2

s . A T S Ve
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First Annual 2025 | Section B Q2(x) | 3 marks

oA ;- b -

(x)

Determine the molar mass of CO:. Also determine
mass of 0.25 moles of CO..

L E UWC0:Ur0.25% S U KCO;

142
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