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APOLLO

Acids, Bases and Salts

Domain B: Physical Chemistry



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

e VWG THIMVUYGH 1O aUUGU 111 UIG TTHALUING.

(xi) | Derive the relation of Acid dissociation constant K,
for the following dissociation equation for an acid (Hx)

HX+H,0 = HO0" +X"

03

FARETRN Ll LR T ¥ T —— PO =

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

, Calculate  solubilty of  Pb SO, when|
! |
| K, =196x10"at 25°C. | o
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First Annual 2026 | Section B Q2(xiii) OR | 3 marks

Calculate the pH of formic acid sodium format
OR |buffer solution containing 1 mole of each

03
component (K, =1.8x107).
First Annual 2026 | Section A Q12 | 1 mark
. I;Tis
12. pH value of aqueous solution of NH,CI : pH>7 pH <7 pH=7 p
- undefined

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

I %The solubility of CaF,is 2.05x10~Mat 25°C .|

| Calculate its K, .
03 { OR
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First Annual 2026 | Section B Q2(xiii) OR | 3 marks

Calculate the pH of a buffer solution in which

03 | OR | 0-11M CHCOONa and 0.09M CHSCOOHé 03

solution are present. (Ka = 1.8x10‘5)

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

Xil. | Predict which specie upon
hydrolysis gives acidic Na,CO3 NaNO3 Cu(OH); AICl3
solution?

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

Lead(ll) chloride is sparingly | 1.5+
soluble in water. Solubility of lead | 1.5
(11) chloride at 25 °C is 0.5 gdm™.
Calculate Ksp of lead(ll) chloride
at 25 °C.
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FBISE model paper | Section B Q2(xiii) OR | 3 marks

Calculate pH of a buffer solution | 1+2
containing 0.11M HCOOH and
0.11IM HCOONa. pKa of
methanoic acid at 25 °C is 3.76.

First Annual 2025 | Section A Q12 | 1 mark

Which salt_dissolved in water forms a. : : N, :
4 . ! : ' Na,CO. ' NH,Cl
12- solution with a pH greater than 7? : NaCl : CuSO, P YL V4

\AWhan o raartinn nrarcade in a cemanca nf: i Order nf Mnlectlal
First Annual 2025 | Section B Q2(viii) | 3 marks
e PO ‘
| What are Buffer solutions? Write their types. 241
Second Annual 2025 | Section A Q11 | 1 mark

According to Bronsted-Lowery concept, acid !Proton |Electron 'Electron
'11' is: :Proton donor racceptor rdonor. racceptor
Second Annual 2025 | Section A Q12 | 1 mark
I12. The pH of pure water at 25 °Cis: i0 17 14 i1
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Second Annual 2025 | Section B Q2(i) OR | 3 marks

| Calculate the pH of 0.01M H,50, solution.
OR g

=

Second Annual 2025 | Section C Q3 OR | 7 marks

State common lon effect. Explain its application
OR ifor the purification of commercial NaCl using | 2+5
chemical equations. '

DAlnaman bhhn mbiicnm waadac, mmrimdlama.
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Second Annual 2025 | Section C Q4 | 7 marks

Q4 § What is Buffer solution? Write its types along with
|their  composition. Explain  working of
CH3COOH/CH;COONa Buffer system when few
drops of NH; are added to it.

2+3
+2
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First Annual 2026 | Section B Q2(v) OR | 3 marks

What type of reactions occur on hydrolysis of the
following salts? Answer along with the reactions

R | involved:
a. NaCl - b. NHCI

1.5
1.5

VAT s e hailnin Al amanabiaia AF

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

and CH,COONa?
[cH,CO0H|=0.2M
[CH,COONa]=1.0M

(xi) | What is the pH of the buffer solution of CH,COOH

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

Discuss conjugate acid-base pair with suitable

t examples. 03
First Annual 2026 | Section B Q2(ii) OR | 3 marks
What is the composition of a buffer solution? How| 244

buffer play its role in human biological system?
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First Annual 2026 | Section B Q2(vii) OR | 3 marks

State Lowry and Bronsted concepts for acids and
OR | pases.

03

First Annual 2026 | Section C Q5 OR | 6 marks

i 1
Why equeous solution of salt is not necessarily
neutral? Explain with reference to NH,Cl, K,CO, | 2+2

+

OR
and NaCl .
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First Annual 2026 | Section C Q6 | 7 marks

P e s v v, 1

i
Q.6 [What is meant by solubility product? If solubility of

AgBris 7.1x107 M at 25°C . Calculate its K. 245
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APOLLO

Periodic Table

Domain C: Inorganic Chemistry



FBISE model paper | Section A Q33 | 0.5 marks

The number of principal energy Group Period Atomic Valence

33. . . .
levels in an atom is equal to its: number number number electrons

FBISE model paper | Section A Q42 | 0.5 marks

[ i 7 |

3 principal energy | 2 principal energy 3 valence 2 valence
42. | An element in Period 3, Group 2 Ie\\//ZIIZr?QS 2 Ie@lliﬁgg 3 electrons and 2 electrons and 2
of the periodic table has: electrons electrons principal energy principal energy
levels levels
FBISE model paper | Section A Q69 | 0.5 marks
Use the diagram to answer the questions.
Group 1 2 13 |14 | 15 16 17 18
— 1A HA 1l IV | VA | VIA | VII | VIl
Scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
Group 1 2 13 14 | 15 16 17 18
— 1A 1A 1l IV | VA | VIA | VII | VIl
scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H I J K L M
Which labeled element belongs to
. G J F
69 the p-block? D
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FBISE model paper | Section A Q70 | 0.5 marks

e

Use the diagram to answer the questions.

Group 1 2 13 |14 | 15 16 17 18
— 1A A i | 1v | VA | VIA | VII | VI
Scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
Group 1 2 13 |14 | 15 16 17 18
— 1A HA im | v | VA | VIA | VII | VI
scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
69. :/r\llgg:_igllgslil?ed element belongs to D G E
Which element has the greatest
70. | number of occupied energy C D L
levels?
FBISE model paper | Section A Q71 | 0.5 marks
- Jl Use the diaglram to answer ]the questions. | |
Group 1 2 13 |14 | 15 16 17 18
— 1A A " | 1v | VA | VIA | VII | VI
Scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
Group 1 2 13 |14 | 15 16 17 18
- 1A 1A im | v | VA | VIA | VII | VI
>cenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
69. nggg:gsﬁged element belongs to D G =
Which element has the greatest
70. | number of occupied energy C D L
levels?
71 Which labeled element is most H | K

likely a metalloid?
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FBISE model paper | Section A Q72 | 0.5 marks

| e ~ R S g

Use the diagram to answer the questions.

Group 1 2 13 14 15 16 17 18
— 1A A i | Iv | VA | VIA | VII | VI
Scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
Group 1 2 13 14 15 16 17 18
— 1A 1A i IV | VA | VIA | VII | VIl
scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H I J K L M
Which labeled element belongs to
: G F
89 | the p-block? D
Which element has the greatest
70. | number of occupied energy C D L
levels?
Which labeled element is most
. likely a metalloid? H «
Which element is expected to
72. | have the highest ionization F H M

energy?
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FBISE model paper | Section B Q7 OR | 4 marks

OR| An element X has an electron configuration ending
in 3st.

Answer the following:

a) State the group, period, and block of element X.
b) Explain how its position in the periodic table
helps in determining its chemical properties.

2+2

First Annual 2025 | Section A Q8 | 1 mark

R R L R A N R A

Position of an element in periodic table withi{In Group—1

In Group-2
electronic configuration Is?, 2s%p°, 3s%p?is:  i(I-A)

(II-A)

In Group—13
(I-A)

In Group-14
(IV-A)

| Davasnimnanbkd aitenta IDARN (A fnvmand b dlaaiNGidaa AF

Lhodenmam

First Annual 2025 | Section B Q2(ix) | 3 marks
UG ar cquauuna. Mg

(ix) | Determine the principal energy level and number

of valence electrons in the different sub-shells and

orbitals of an element present in 3 period and

group-V1 A of the periodic table.

(x) | Describe the use of compounds of sulphur in any

hvan abhccmaliaal fdmdiiabtalaa 03

03
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First Annual 2025 | Section B Q2(iii) OR | 3 marks
vy vy gy e g,
How are the elements arranged in different blocks
OR o -
of periodic table?

CAamnlata tha fallAawinAa raantinne:

03

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

Differentiate between metallic and non—metalhc_ For the reaction 2NO, + F,—2NO,F
| behavior of elements. | 03 OR | Rate= [NO][F;] propose the mechanism of

VI VALV
(xi)

Second Annual 2025 | Section A Q10 | 1 mark

The number of valence electrons in an atom . . Group Isotopic

10. Atomic mass ;Densi -
can be deduced from its: ty number composition
WAAiAl AfF Hn fallmadi;mm lAan ;A Aamaslfla
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Second Annual 2025 | Section B Q2(vi) OR | 3 marks

Justify the followings: 1.5
a. Atomic size decreases along the period. +
h Metallic charactor infraacac alann tha Rrann 18
Justify the followings: 1.5
a. Atomic size decreases along the period. +
b. Metallic character increases along the Group. 1.5
Wlmdn dhhn Nl LV e W2 T A~N_ - T
First Annual 2026 | Section B Q2(i) | 3 marks
Write three equations showing reaction of chlorides }
iwith water. | 1x3 ‘
First Annual 2026 | Section A Q4 | 1 mark
Which elemen ws high
ent sho ighest electron Na Mg Al cl

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

Briefly explain effects of hydrolysis of any three§
chlorides on pH with equations. | 1x3

i

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

(i) | Explain with equations the reactions of | 1.5+
the following chlorides with water, 1.5
Also mention pH of resulting mixture.
d. A|C|3
b. PCl;
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First Annual 2026 | Section B Q2(xi) OR | 3 marks

l
Complete the following reactions:
AICl, +3H,0—>

SiCl, +4H,0——>
PCl +4H,0—>

Apollo | original FBISE source crops | 21
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APOLLO

Groupl’/

Domain C: Inorganic Chemistry



FBISE model paper | Section A Q1 | 0.5 marks

1 Whlch halide ion is the strongest cr Br I E-
reducing agent?
FBISE model paper | Section A Q32 | 0.5 marks
3. | Which Ireaction occurs  most | 1, + H, Bt + Ha L+ H, F» + Ha
e ey | oz | Sze | o - 2

FBISE model paper | Section B Q4 | 4 marks

Q4| Describe the trend in the relative reactivity of | 2+2| OR Explain how nitroethane C,HsNH,, is converted
halide ions as reducing agents down Group 17 into aminoethane by reduction. Also give four
Describe how the behavior of a silver halide other methods to obtain the same product?
precipitate in agueous ammonia (NHs) can be
used to distinguish between bromide (Br-) and
iodide (I") ions.

First Annual 2025 | Section A Q3 | 1 mark

Which  statement is FALSE about

comparative bond energy values ofi{H-C/>H-F (H-F>H-Cl (H-Cl>H-Br |H-Br> H-I O O O O

Hydrogen halide molecules?

First Annual 2025 | Section A Q10 | 1 mark

10. Which of the following halides can reduce NaF NaCl NaBr Nal O O O O

H2:504t0 H.S?

Ch AL AL &t AL L __f_.__ _f£ £.__
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First Annual 2025 | Section C Q5 | 6 marks

Q.5 | Explain the relative reactivity of halogens:
(i) as oxidizing agents
 (ii) in their reaction with H,,
. by giving suitable examples.

Second Annual 2025 | Section A Q17 | 1 mark

Which of the following halogens exists in
solid state at room temperature?

cl;

sz

Fz
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Second Annual 2025 | Section B Q2(iii) | 3 marks
P ey,

é(iii) ' Why Bond energy in /F is lower than in ¢l - C/7
! ' Although the size of F;is smaller than cl,. 03

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

1 i
I State three factors affecting reducing power of[
ihalide ions. | o3
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First Annual 2026 | Section B Q2(iii) OR | 3 marks

gExplain the reactivity of F~,CI"and Br'with§

| concentrated H,SO, | 03
FBISE model paper | Section A Q1(xvi) | 1 mark
_ | Dueto Due to Due to

_ Suggest why I, is solid | strong stronger | i 0\ Due to ion

XVI. 1 while Br; is liquid at room | hydrogen London dipole dipole
temperature? bonding in dispersion fo?ce 1 Br force in Br;
I, forces in I, 2

FBISE model paper | Section B Q2(iii) OR | 3 marks
- -tz |
Reducing power of halide ions | 1.5+
increases down the group. Explain | 1.5

this fact with the help of reaction of
CI" and Br* ions with conc. H,SOs.
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First Annual 2026 | Section B Q2(iv) | 3 marks

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

| . 1
Describe the relative thermal stabilities of hydrogen
| halides in terms of bond strengths. 03
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{iv) | Why the F,and CI, are gases, Br, is a liquid and State the principle pf Mass spectrometry gnd tell the

: . . L . OR methods of ionization of the sample species. 03
I, is a solid, explain with reference to intermolecular | 03
forces?

FREY n iha tha fnllau rfiae Af rrrctallina enlide: What tuna af reactions occur on hvdrolvsis of the




APOLLO

Nitrogen and Sulphur

Domain C: Inorganic Chemistry



FBISE model paper | Section A Q34 | 0.5 marks

Used to

Which of the following correctly mLeJlli(ier? Onllg/s':ir::s neutralize acids | Used as a fuel in Used in
34. | represents an important industrial an dg F:ass in water automobiles fertilizers &
use of sulfur compounds? g treatment gunpowder
FBISE model paper | Section A Q52 | 0.5 marks
| oty Tttt | | | |
Peroxyacetyl
_ _ Hydrocarbon s radicals formed Sunlight directly
In the formation of photochemical NO reacts react with NO to | from hydrocarbons | converts NO: into
52. | smog, Peroxyacetyl Nitrate directly with Lo
. ) form PAN combine with PAN
(PAN) is produced when: ozone NO
2
First Annual 2025 | Section A Q9 | 1 mark
wvivwu v v VVIIII!UI(ALIUII 10 4 Loy [} JJJJ 0. \I'l'\} \II-I'\} \Ill_l'\} \IV'I'\} ~— -~ ~— ~
Peroxyacetyl nitrate (PAN) is formed by theiOxides of Hydrogen Oxides of Unburned O O O O
reaction of oxides of nitrogen with: sulphur sulphide phosphorus  ihydrocarbons
\WWhirh nf tha fallnwina halidae ran radirca — _ _ _

First Annual 2025 | Section B Q2(x) | 3 marks
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(x) i Describe the use of compounds of sulphur in any 03 | OR State Markonikoff’s rule by giving an example and 1x3
three chemical industries. its mechanism. x
(xi) | Calculate the volume occupled by 3.011x10% How is Ethanol prepared from an/a:
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First Annual 2025 | Section B Q2(vi) OR | 3 marks

11 11ad wals! iyl DUl avs wGHDivel uiall Cuic ©

OR | What is the Photo chemical smog? Briefly
describe its formation.

142

Ethanal aan ha AAnuAartad intA nranAanAaia Anid in

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

{ DligNy EXplain any mree uses or suipnur in industry !
[ or in daily life.
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First Annual 2026 | Section B Q2(vii) | 3 marks

Explain the role of NOx in the formation of

Peroxyacetyl nitrate (PAN) with chemical
reactions.

03

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

i

: Explain the role of NO and NO, in the formation |

f of peroxyacetyl nitrate (PAN), with equations.
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| Give all of the possible reactions among freei 15

03 OR radicals in termination step of methane and| +
i chlorine.

15



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

(vii) | Give role of NOx in the formation of | 1+2
PAN (Peroxyacetyl nitrate). Explain
with chemical reactions.

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

Describe the relative thermal stabilities of hydrogen'

Briefly explain three uses of sulphur compounds.
halides in terms of bond strengths. .03

(xiv)

03 | OR.

Apollo | original FBISE source crops | 32



APOLLO

Environm ental Chemistry Air

Domain D: Environmental Chemistry



FBISE model paper | Section B Q2 OR | 4 marks

2+2| OR Durmg a sunny day, nitrogen oxides and| 2+2
hydrocarbons released from vehicles react in the
atmosphere to produce photochemical smog.

Explain why sunlight is necessary for this process
and the role of nitrogen oxides (NO)) in the
reactions. Write two effects of photochemical smog
on living organisms.

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

15 What is acid rain? Describe its formation with the

15 | help of chemical reactions involved. 2 |
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First Annual 2025 | Section B Q2(viii) OR | 3 marks

OR Write down any three harmfu! effects of acid rain. 03
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APOLLO

Environm ental Chemistry -Water

Domain D: Environmental Chemistry



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

P EApIAn WHNITGHY.

Wnte down any three measures that ensure the

How can iodoform test be applied to the aIcohoIs’? 1.5
preservatlon of water resources. i+

OR Descnbe by giving chemical equations. 15

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

Mg \g) “4 5}
(viii) | Write down three methods by which un-usable .
water can be converted into clean water.

IR WAleibmn Amisim thomm mambtlhada fav Ham mvmamavatinm ~AF
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APOLLO

Organic Chemistry

Domain E: Organic Chemistry



FBISE model paper | Section A Q14 | 0.5 marks

Which type of isomerism is

exhibited by the following pair of Chain Position Functional Metamerism
14. | compounds A and B? isomerism isomerism group
A: CH>—O—CH>—CH>-CHj3 isomerism
B: CH>—CH>—O-CH>—CHs
FBISE model paper | Section A Q17 | 0.5 marks
Which one of the following
compounds has the same
17. T
empirical formula and molecular CoH1206 CeHe CH3COOH CH3CH,0H
formula?
FBISE model paper | Section A Q31 | 0.5 marks
| ) | Carbon forms four | Carbon forms |
Which observation would provide bonds with double bond with | . Carbon atoms (_Zarbon form_s
. linked together to | triple bond with
the strongest evidence for | Hydrogento form oxygen to form :
, form CsH1, Nitrogen to form
catenation CH, CO,
HCN
FBISE model paper | Section A Q43 | 0.5 marks
43 | What is the correct IUPAC name 2,4- 33- 2,3-
of the following compound? dimethylpentane ’ dimethylpentan e Hexane

CH;CH(CHs)CHCH(CHs)CHs

dimethylpentane

FBISE model paper | Section B Q3 OR | 4 marks

2+2

OR Use the rules of systematic nomenclature (IUPAC)
to write the name of the following structures.
CHzZC(CH3)—CH2—CH(CH3)—CH3
(CHs).CH-CH(CH3)-CH>—OH
CH5>—C(O)-CH(CHs)-CH>—CHs3

2+2

CHs—C(CHs)»-COOH
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First Annual 2025 | Section B Q2(i) OR | 3 marks

importance in organic chemistry?

What is meant by Catenation? What is its

142

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

PVVVUNIUU WY &VUUM VI b MUD AL D 1T .

compounds'? Give three reasons.

Second Annual 2025 | Section A Q11 | 1 mark

VAl DO UGUULGU 1TV IO,

: v) | Why does carbon form a large number of organlc'

HUINIvGH

LUTIpUDIUUINI

Which of the following has no specific

1. functional group?

Ethene

Propane

Butanol

Acetic Acid

Tha roantinn nf mathana uith Ahlarns in tha
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Second Annual 2025 | Section B Q2(viii) OR | 3 marks

dila | erudry amines.

Chemistry?

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

i

What is Catenation? How is it important in organlc

1+2

iWhich property of carbon is responsible fori

I existence of large number of organic compounds :

. . 03
! in nature and how? Explain. E
i i
First Annual 2026 | Section A Q7 | 1 mark
- . S Electron pair |Proton Electron pair
Electrophile is a specie which is: donor acceptor Proton donor acceptor

AN ' TR
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First Annual 2026 | Section B Q2(vi) OR | 3 marks

1;5 | OR - What is catenation? Explain its importance in| 142
s ; . Organic chemistry. :

First Annual 2026 | Section C Q5 | 6 marks

Consider an organic compound with molecular
formula C,H,,0. It exists in different isomeric

06
forms. Draw possible isomers. Also write type of

structural isomerism shown by them.
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FBISE model paper | Section A Q1(xiv) | 1 mark

xiv. | Which ~ one of the
following is a nucleophile?

NH4"

SO3

NHs

N02 1+

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

-y -

Catenation increases diversity of | 1+2

organic compounds. Define
catenation and explain  this
statement with suitable examples.

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

following homologues series.
a. Ketones
b. Carboxyiic acids
c. _Alcohols

(ix) | Write general formulae and functional group of

1x3

i\ P amnbeiad mm mmacas miala ba anlacdaia ALY
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APOLLO

Hydrocar bons

Domain E: Organic Chemistry



FBISE model paper | Section A Q19 | 0.5 marks

19.

Chlorine reacts with methane in
the presence of ultraviolet light,
what happens first in the reaction
mechanism?

The CI-Cl bond is
split homiletically.

The CI-Cl bond is
split heterolytically.

The C-H bond is
split homiletically.

The C-H bond is
split heterolytically.

FBISE model paper | Section A Q30 | 0.5 marks

Which of the following reactions | CH:CH.OH CHLCILOL CHsCH:CHs
30. | represents oxidation in organic | — CHsCH; - éH (23H0 — CH.=CHCH; CsHs — CeHiz
chemistry? ’
FBISE model paper | Section A Q44 | 0.5 marks
An organic compound X has the
molecular formula CsHiw. On
ozonolysis, followed by treatment > Methvibut.1
i i i -Methylbut-1-ene - 2.
44, | With water in the presence of zinc, Pent-1-ene Pent-2-ene y 2-Methylbut-2
it produces two different ene
compounds:  propanone  and
ethanal. What is the correct name
of compound X?
FBISE model paper | Section A Q48 | 0.5 marks
What is the structure of the | CH2Br-CH2- CH2Br-CH2- CH3-CHBr— CH3-CH2—
48. | product of the reaction between CH2-CH2Br CHBr-
but-1-ene and bromine, Br2? CH3 CH2-CH2Br CHBr—CH2Br
FBISE model paper | Section A Q49 | 0.5 marks
Because a
secondary Because
LT Because the
When propene (CH:—CH=CHz) Because a carbocation is hydrogen reaction avoids
undergoes hydrohalogenation primary formed, which is always attaches

49,

with HBr, the major product is
2-bromopropane.

Why does this major product
form?
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carbocation is
formed, which is
more stable

more stable than
a primary
carbocation

to the carbon
with fewer
hydrogens

carbocation
formation
altogether




FBISE model paper | Section B Q2 | 4 marks

Q2| During the electrophilic reaction of propene | 2+2| OR During a sunny day, nitrogen oxides and
with hydrogen bromide, two carbocations can be hydrocarbons released from vehicles react in the
formed. atmosphere to produce photochemical smog.
Explain why the secondary carbocation is more Explain why sunlight is necessary for this process
stable than the primary carbocation. Name the and the role of nitrogen oxides (NOy) in the
major product and write the name and statement reactions. Write two effects of photochemical smog
of the rule involved. on living organisms.

First Annual 2025 | Section A Q11 | 1 mark
Identify the s'tep in the mechanism of free

11. radical chlorination of ethane: Initiation Propagation |Substitution (Terminaton | O (O O O

CH, —CH, +CI' —>CH, —CH," + HCI
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First Annual 2025 | Section B Q2(x) OR | 3 marks

YIVUP=VI A Ul UIT PTHIVUIL lavie,
(x) | Describe the use of compounds of sulphur in any 03 | OR State Markonikoff's rule by giving an example and 1x3
three chemical industries. its mechanism. x
(xi) | Calculate the volume occupled by 3.011x10% How is Ethanol prepared from an/a:
manlaniilan AF ATTIT man Anmalana Al A mmmbAimAs A na fal-] mY Almina kY AllLnd kallda 2l Madtaaiidla aald nn
First Annual 2025 | Section C Q5 OR | 6 marks
1 | . 1 Z i
Q.5 How can one identify the functional groups in the Why is Ethene more reactive than Ethane? Write
following compounds by chemical tests? Elaborate.| 2x3 | OR | down the reactions of Ethene with: 2:22
a) CH,CHO b)cH,-cH,-0H ¢) CH,~CH =CH, a) H:SO/H,O b) ClL/H0
Q.6 | What is solubility product? Denve an expressmn

£ AL Lt s £ .
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Explain the occurrence of a chemical reaction with




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

VS UIDUINIYUIDIIGU VY AMIYITIY LULAD LGOL:

Llllyl CINVIIG 1TV Al arvviive,.

(x) | Briefly explain the factors which affect the relative Write down the reactions of Ethyl Amine: 1.5
stability of primary, secondary and tertiaryi 03 | OR (C,H, - NH,)Wwith: a) CH,CH,-CI b) HNO,/ HCI +
carbocation. ’ 1.5

£..2) MNifavawmilala habiianc wendtallla Amd cwa;w waatallia - - - — - m_— =

First Annual 2025 | Section C Q3 OR | 7 marks

three |
tions. |

s of

143 | Describe

' | OR
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- Why are alkanes chemically less reactive?
the mechanism of free
hlorination of Ethane to form Ethyl Chloride.

radical |

| 344



Second Annual 2025 | Section A Q12 | 1 mark

unvuuvial HIUUP <
12 The reaction of methane with chlorine in theiElectrophilic Free radical {Nucleophilic Elimination
"_presence of sunlight is an example of: addition substitution  isubstitution
Anrardina ta Marbavmibbac’a enilla thaa cbAhilike, lnAliambicom
Second Annual 2025 | Section A Q13 | 1 mark
HIGOGIIVG VI DUTIIIYLIL 1D all SAQHIPIC Ul. auuiuuill DUUDLULIUILE SUUDUIIVIN
According to Markovnikov's rule, the stability Inductive . .
13. of carbocations formed during electrophilic eRf?::tnance sggé?ngen effect of alkyl If:():;;;esrsmn
addition is explained by: 9 groups
Whinh ranmnnnt i nand ~ Aictinmiiah i DaAauvaAda I imAdlAw Tallawma?
Second Annual 2025 | Section B Q2(xiv) | 3 marks
L 2 \,1‘3 i Y 3 Tl'll:‘ -7

(xuv) Describe the mechanism of free radical substitution

|n alkanes using example of methane with chlorine. 03
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; i How can Todoform test be used to distinguishg
| OR | between: L
Methanol and Ethanol Pae

15



Second Annual 2025 | Section C Q3 OR | 7 marks

143 Statg Markovnikov’s rule. Write mechanism of reaction
+3 OR | and identify the major product when propene reacts 2_"_'14
with Hydrogen Bromide.

[ o PSS PN O £

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

Complete the following reactions: 15
a. CH,~CH =CH, + HBr - .

b. C,H,—Cl+KCN — 1.5
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First Annual 2026 | Section B Q2(v) | 3 marks

i

i Explain the formation of but-1-ene from:
la. Butan-1-ol

lb. 1-Bromo butane 03
First Annual 2026 | Section B Q2(vii) OR | 3 marks

i }

§ Describe the mechanism of formation ofi
R { chloroethane from ethane and chlorine. 03

|
1
i
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First Annual 2026 | Section C Q5 | 6 marks

Q.5 | Consider an organic compound with molecular
formula C,H 0. it exists in different isomeric

06
forms. Draw possible isomers. Also write types of
structural isomerism shown by them.
First Annual 2026 | Section A Q14 | 1 mark
Which of the following is a saturated organic
_1; compound? S 9 G, CH, C.H, C,H,
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First Annual 2026 | Section B Q2(v) | 3 marks

i How can ethene be prepared from:
| a. Ethanol
| b. Bromoethane

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

| 15

Give all of the possible reactions among free| 1.5
radicals in termination step of methane and; +

chlorine. 1.5
FBISE model paper | Section A Q1(vii) | 1 mark
When bromine reacts with
. propene in an organic .
VI 1 solvent at room Electrophlll Electrophili | Nucleophili | Nucleophilig
temperature, what is the c addition c addition | substitution

mechanism by which the
bromine attacks  the

substitution

VAT - - _-r alo -
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FBISE model paper | Section B Q2(v) | 3 marks

(v) | Explain the preparation of ethene from, | 1.5+
a. Ethanol 1.5
b. Chloroethane

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

Describe  mechanism of the 03
formation of CH3Cl by the reaction
of methane with chlorine.
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First Annual 2026 | Section B Q2(vi) OR | 3 marks

a. LY e svasgs

Wite down the mechanism of ozonolysis of
alkenes. What are the products of ozonolysis of 142
But-2-ene.

First Annual 2026 | Section C Q5 | 7 marks

| WIISTT IS SYUIIDLIUHE IS 1edlvicu 1
Q.5 |a. Explain any two methods for the preparation of
alkenes along with chemical reactions and
conditions. (2+2)
b. Explain Markovnikov's rule with special reference +3
to hydrohalogenation of alkenes.

OR |
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APOLLO

Halogeno alkanes

Domain E: Organic Chemistry



FBISE model paper | Section A Q51 | 0.5 marks

51.

Compound X is an organic
compound. It gives a precipitate
with aqueous silver nitrate. All of
this precipitate remains
undissolved when an excess of
dilute or concentrated aqueous
ammonia is added.

Which of the following could be
the identity of X?

1-Chlorobutane

2-Chlorobutane

2-Bromobutane lodomethane

FBISE model paper | Section B Q5 | 4 marks

Q5| Define halogenoalkanes.

halogen-bearing carbon atom,

Classify | 1+3 |OR
halogenoalkanes based on the position of the
also write

example of halogenoalkane in each type.

First Annual 2025 | Section A Q12 | 1 mark

Describe

dynamic

reversible physical
change is observed e'

at the manlarciilar leval

Identify the product formed when Ethyl
Bromide is warmed with NeOH in ethanol:

CH,=CH:

CH3-CH>-ONa

CH3-CHO

CH,=CH-Br

O O O O

VASL AL o PO £ il __ t._a1__ _£
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First Annual 2025 | Section B Q2(iv) OR | 3 marks

aj) Lo~ 2 W) 11270107 ) IN2—U/2
(iv) | Write down three differences between limiting =, OR Write down the reaction of Ethyl Bromide with | .
and non-limiting reactants. KOH (), NH; and AgNO:;.
(v) | State any three differences between crystalline and o Briefly describe the terms ‘shell’, ‘sub—shell’ and
nAan  Ansmetallina ealida 03 R fmarhital’ 03
First Annual 2025 | Section B Q2(xii) | 3 marks
oI,
(xii) | Briefly describe g - elimination reaction by giving 03 | OR Write down the reactions of 1— Propanol with: 03
a suitable example. a) SOCI; b) PCIs ¢) Conc. H:SO/180°
(xiii) CaI(':l_JIa.te K. for the following reaction at C_alculate_ total entropy change when NaCl
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Second Annual 2025 | Section B Q2(x) OR | 3 marks

Write chemical equation for the preparation of alkylé

15 | | halides:
1+5 R ' a. From Alkenes

I b. From Alkanes

Write chemical equation for the preparation of alkyl!
halides: :
a. From Alkenes
b. From Alkanes

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

s~ N ca3w " oaa

(xii) | Enlist the factors which affect the reactivity of alkyl 241
halides. Write correct order of reactivity for them.

Iviii) | Wirita anu thrao Adiffarancac hataiaan hnailina and
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Second Annual 2025 | Section B Q2(xiii) OR | 3 marks
: I _UTLoLL PIedselive Ul Cdivunyl Compounas.

Complete the given equations by identifying the
major products:

CH, -Cl+KCN —>

1x3 OR

I _UBLELL PIedserive Ul Cdrpunyl COImpounaus.

Complete the given equations by identifying the

: major products: 1.5
‘a. CH,-CI+KCN —> 1*‘5
| b. CH, Cl+NH - ’
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First Annual 2026 | Section C Q5 OR | 6 marks

| . —— ey s s

Qs i Consider an organic compound with molecular§ § Classify Halogenoalkanes based on the type of!
| halogen atom and its position in carbon chain. |
| |
i E

‘ |
| formula C.H, O. it exists in different isomeric | ‘
| CsFhoO | 06 | OR |

|
l farme Nraw nnecihla ienmare Alen write tunac nfi t

06
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First Annual 2026 | Section C Q6 | 6 marks

v

Q.6 | How ethyl chioride can be prepared from the

following:

Write complete balanced  equations
conditions involved in each reaction.

a. ethene b. ethane c. ethanol

with

2x3

OR

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

Complete the following equations:
a. CHCI+NH, > 03
b. CH,CH,Br+NaOH —

First Annual 2026 | Section C Q5 OR | 6 marks

Describe nucleophilic substitution reactions. How |

| silver nitrate in ethanol identifies the halogen in!
, alkyl halides? Explain with reaction. : x

OR
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First Annual 2026 | Section C Q6 | 6 marks

v

How ethyl Bromide can be prepared from the

following:

a. ethene b. ethane ¢. ethanol
Write complete balanced equations with conditions
involved in each reaction.

2x3

b. ethane

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

(iii) | When Chloro ethane reacts with | 1+1+1
sodium hydroxide different products
are formed under different sets of
conditions used. Write down the
structural formulae of the products
which are formed under these
conditions. Also write the type of each

reaction.

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

L 1 1 |
(vii) | Explain the comparative reactivity of alkyl halides on the
basis of bond energy and bond polarity. Which one is the
decisive factor among the both?

2+1
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First Annual 2026 | Section C Q6 | 7 marks

Q.6 [a. Explain the following terms, with reference to SN a.
reactions: .
i Substrate ) b.
‘ Nucleophile - #3| OR

"Leaving group
Substitution nucleophilic reaction
b. What are elimination reactions? Explain with the
help of an example.

— 1HA_I 9RNNK DA 2020\ &
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APOLLO

Hydroxy Compoun ds

Domain E: Organic Chemistry



FBISE model paper | Section A Q7 | 0.5 marks

. Water in the . . KMnQyin the
7 Which reagent is used to convert Hlnin gg)es phrgrs;:\sce presence of rt;?r:cHg (')rf] (tet[]t?er presence of
' butanone to butan-2-ol? pnosp mercuric P Concentrated
sulphate H,SO,
FBISE model paper | Section A Q29 | 0.5 marks
. . Acidified
29, Which rea}gent is used to convert NaOH KMnOs HBr NaBH,
an alkene into a diol? (cold)

FBISE model paper | Section A Q45 | 0.5 marks

Carboxylic acids react with
alcohols to form esters.

45. | Which acid and alcohol react
together to form the following

ester? CH3CH,COOCHS3

propanoic acid
and methanol

propanoic acid

ethanoic acid
and ethanol

and methanol

ethanoic acid and
ethanol

FBISE model paper | Section A Q47 | 0.5 marks

What is produced when propan-2-
47 ol is heated with an excess of
" | potassium dichromate in the
presence of sulfuric acid?

propanoic acid

propane propene propanone

FBISE model paper | Section A Q77 | 0.5 marks

A research chemist is analyzing four unlabelled liquid samples (A, B, C and
D), each containing a different pure alcohol. To identify them, the chemist

Scenario for MCQ 77 to 80 subjects each sample to a series of diagnostic chemical tests, including mild
oxidation using acidified potassium dichromate (V1) (K,Cr,0O;) and an
iodoform test using alkaline aqueous iodine (NaOH + I,).
Sample A is identified as One
77 propane-1,2-diol. How are the | primaryand Two primary Two Onea;ec:icgrqgary
" | two hydroxyl groups in this one secondary tertiary
molecule classified? secondary

FBISE model paper | Section A Q78 | 0.5 marks

A research chemist is analyzing four unlabelled liquid samples (A, B, C and
D), each containing a different pure alcohol. To identify them, the chemist
subjects each sample to a series of diagnostic chemical tests, including mild
oxidation using acidified potassium dichromate (V1) (K.Cr,O;) and an
iodoform test using alkaline aqueous iodine (NaOH + I,).

- Pl

Scenario for MCQ 77 to 80

When Sample B is warmed with
acidified K2Cr20s, the solution Ethanol Propan-2-ol 2-

78. | rapidly changes from orange to Methylpropan-
green. Which alcohol could not 2-ol

be Sample B?

Butan-1-ol
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FBISE model paper | Section A Q79 | 0.5 marks

Scenario for MCQ 77 to 80

A research chemist is analyzing four unlabelled liquid samples (A, B, C and
D), each containing a different pure alcohol. To identify them, the chemist

subjects each sample to a series of diagnostic chemical tests, including mild

oxidation using acidified potassium dichromate (V1) (K.Cr,O;) and an
iodoform test using alkaline agueous iodine (NaOH + I,).

e~ —

79.

Sample C gives a positive
iodoform test, producing a yellow
precipitate. ~ Which  structural
feature must be present in Sample
c?

-CH,OH

-CH(OH)CH

-C(OH)(CH3), | -CH,CH,OH

FBISE model paper | Section A Q80 | 0.5 marks

Scenario for MCQ 77 to 80

A research chemist is analyzing four unlabelled liquid samples (A, B, C and

D), each containing a different pure alcohol. To identify them, the chemist

subjects each sample to a series of diagnostic chemical tests, including mild

oxidation using acidified potassium dichromate (V1) (K,Cr,O;) and an
iodoform test using alkaline agueous iodine (NaOH + I,).

80.

Sample D has molecular formula
C4H100. It decolorizes acidified
K2Cr2O; and gives a positive
iodoform test. What is the exact
identity of Sample D?

Butan-1-ol

Butan-2-ol

2-Methyl

2-Methyl
propan-1-ol ety

propan-2-ol

First Annual 2025 | Section B Q2(vii) OR | 3 marks
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LI\'.IIGIII UllWll’. .
(vii) | Write down any three measures that ensure the How can iodoform test be applied to the alcohols?! 1.5
preservation of water resources. 03 = OR ' pescribe by giving chemical equations. 1"5
(viii) Why aqueous soluthn ofl ]’\,/azcoi is basic | 1.5 R How can Ethyl amlne be prepared from:



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

WO T

[IISTETRY

(xi) | Calculate the volume occupied by 3.071/x10% How is Ethanol prepared from an/a:
molecules of NH; gas enclosed in a container at; 03 | OR i a) Alkene b) Alkyl halide ¢} Carboxylic acid 03
STP. ‘
(xii) . Briefly describe g - elimination reaction by giving 03 | OR W\rite down tt]e reactiPns of 1= Propanol with: 03
First Annual 2025 | Section B Q2(xii) OR | 3 marks
oI,
(xii) | Briefly describe g — elimination reaction by giving 03 | OR Write down the reactions of 1— Propanol with: 03
a suitable example. a) SOCI; b) PCls c¢) Conc. H:SO/180°
(xiii) CaI(':l_JIa.te K. for the following reaction at C_alculate. total entropy change when  NaCl
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