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APOLLO

Halogenoalkanes

Domain E: Organic Chemistry



Second Annual 2025 | Section A Q9 | 1 mark

v

R TEV R

9. In SN1 reaction, the rate depends on: Pressure

n-

Concentration
of nucleophile

Concentration
of substrate

Concentration
of catalyst

AN Al ———— - T

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

~ NN, )
(xi) | Give three differences between SN1 and SN2
reactions.
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Second Annual 2025 | Section C Q6 | 6 marks

UM A1 VATUG D ATITTUSTIG fH TIILUTE.,

Q.6

Explaln the following methods for the preparation of
ethers.

i Williamson synthesis
ii. Reactions of alkyl halides with Ag.0

3+3

CHINM FAAFAIT AN Sami -
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First Annual 2026 | Section C Q3 OR | 7 marks

Explain the SN1 mechanism of nucleophilic

substitution for tert-butyl bromide ((CH;);CBr)

reacting with water. Your answer should:

e Show the formation of the carbocation

intermediate

e Include the role of the inductive effect of alkyl
groups in stabilizing the carbocation.

Write rate equation for given reaction

Qtate twn fartare that affart the hagir etrannth ~f
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First Annual 2026 | Section B Q2(ix) | 3 marks

(ix) | Compare the stability of primary, secondary, and
tertiary carbocations, state the order of stability, and

explain the reason for their relative stabilities.

1+1
+1

1..n VALSS e mbe el mme i mhl i A mmem mmm el ) £

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

Using retro-synthesis, deduce the starting
halogenoalkane for the formation of 2-butanol.
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FBISE model paper | Section C Q4 OR | 6 marks

N

OR | Describe the SN; and SN, mechanisms of | 06
nucleophilic substitution in halogenoalkanes.
Explain the step-by-step mechanism of each
reaction with suitable examples.

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

I cnemical equatons 10 SUPPOIT your answet.
"(vii) | Why tertiary alkyl halides favor SN1 mechanism,| 1.5

whereas primary alkyl halides favor SN2 1+5

mechanism?
tviitl Whv  nhannl  farms 2 4 A-trihromobhenaol  with |
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FBISE model paper | Section A Q11 | 1 mark

11.  Which one of the following is not a nucleophile?
A H20 B. H2S
C. BF3 D. NH3

FBISE model paper | Section B Q2(xii) | 3 marks
xii.  Give stereo chemical evidences of Nucleophilic Substitution reactions of alkyl
halides. (1+2)
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APOLLO

Hydroxy Compounds

Domain E: Organic Chemistry



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

e ey Tt

_ Which of the following best
XI. explains why phenol is more
acidic than alcohols?

Phenol has a
hydroxyl
group

The
phenoxide
ion is
stabilized
by
resonance

Phenol has
a higher
molecular
weight.

Alcohols do
not undergo
electrophilic
substitution
reactions

O OO0 O

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

OR | -OH group is a characteristics functional group of | 03
ethanol and phenol. Explain why phenol is more

acidic than ethanol?
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FBISE model paper | Section C Q5 OR | 6 marks

OR | Complete the following reactions of phenol. Draw
and write the name of the compounds formed
(A-F).

C5H5OH + Na — A+B

C5H50H + C5H5N2 Clr—- C+D

C5H5OH + HN03 — E+ F
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First Annual 2025 | Section B Q2(xiii) | 3 marks

(xiii)§ Write the mechanism of the given reaction:

| 2CH,OH —S250 5 CH OCH, + H,0 03
First Annual 2025 | Section B Q2(ix) OR | 3 marks
Identify the stronger acid from phenol and 2- Nltro
. phenol and explain the reason behind the mcreased 03

ac1dlc strength.
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First Annual 2025 | Section B Q2(x) | 3 marks

(x) : Arrange the following alcohols in order of increasing
reactivity towards cleavage of C-O bond; Ethanol, 2-
Propanol and 2-Methyl-2-Prpanol.

03

TRV WMliidn mamnAlhmnminin Al Aliimn mmabia,
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First Annual 2025 | Section C Q4 OR | 6 marks

P v iemsr i v D e T Bt v e N T

i po A
. Provide the chemical reaction for the preparation of

. diethyl ether using the following methods:

OR & Williamson synthesis

(42,0)

Second Annual 2025 | Section A Q10 | 1 mark

b Reaction of Alkyl halides with dry silver oxideé

VI HIULISURIIING (UL DUUDSLAIE  HUT CdLdIY St
Which  compound shows Hydrogen
.10. Bonding? yarogen: c,HsoH CaHs C2HsCl {CH3-0-CHs
Second Annual 2025 | Section A Q11 | 1 mark
Phenol can be prepared from benzene Dehydro- I Fusion with  iHydrolysis of
" sulfonic acid by: i Nitration i
. y: genation NaOH alkyl halides
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Second Annual 2025 | Section B Q2(v) OR | 3 marks

Why is Nitration of Phenol faster than Benzene?

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

[ACICIVIVIVIR

(xii) { Why phenol is more acidic than alcohol? Explain
briefly.
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First Annual 2026 | Section B Q2(vii) OR | 3 marks

AN IS v e M S ML S s

Predict the product when phenol is treated with
bromine water. Why does this reaction occur at room

temperature, unlike benzene?

VAILba thhm almcaianl amiia bimm Ear tha Favmnnbine Af

First Annual 2026 | Section C Q6 | 6 marks

W IZASL WD I T GO O WGLaly DL,

Justify the following order of acidic strength by
drawing the resonance structures of their conjugate
bases: Phenol > Water>Ethanol

—— 2HA-1 26005 (R} —

Apollo | original FBISE source crops | 16



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

Arrange water, phenol, and ethano! in order of

increasing acidity and explain the reason for this
order.

1+2°

\Aflie Aamidae Aa nat raadihs ansaant AratAane Lila

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

| SAPIAII UIT ITAadVI 1Vl UITH iTIQUVT JLaiiilIcs.

(x) | Write chemical equations to prepare phenoi from

aniline.
i
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First Annual 2026 | Section C Q6 | 2 marks
! =UIQNIWVIW QWi 7 1 1wV 7 el ianiwvi
| When phenol is treated with bromine water, a

| white precipitate is formed.
i

Q.6.| When phenol is treated with bromine water, a
| white precipitate is formed.

¢ Write balanced equation.

~ . s _at. . _»r

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

OR | -OH group is a characteristics functional group of | 03
ethanol and phenol. Explain why phenol is more
acidic than ethanol?
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FBISE model paper | Section C Q5 OR | 7 marks

OR | Complete the following reactions of phenol. Draw
and write the name of the compounds formed
(A-G).

CeHsOH + NaOH — A

CsHsOH + Na — B+C

CeHsOH + CgHsN.Cl-— D+E

CeHsOH + HNO; — F+ G
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APOLLO

Carbonyl Compounds

Domain E: Organic Chemistry



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

Which of the following
compounds will NOT
Xiv. produce benzoic acid when
treated with hot alkaline
KMnO,?

Methyl Ethyl
benzene benzene

Benzene

Isopropyl
benzene

O OO0 O

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

vvvvv ~

OR | Starting from an acyl chloride, how would you | 1.5
prepare the following compounds? Provide | +
chemical equations. 15

i. Phenyl benzoate
ii. Propyl ethanoate

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

(v) | Describe how acyl chlorides can be | 03
prepared using phosphorus trichloride
(PCls). Include reagents and conditions in
your answer.
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FBISE model paper | Section B Q2(x) OR | 3 marks

OR | Explain why chloroethanoic acid is a stronger 03
acid than ethanoic acid.

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

1+2 | OR

The three Chloro compounds acyl chloride, aryl
chloride and alkyl chloride vary in their ease of
hydrolysis. Suggest an explanation for these
differences in reactivity.

03
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First Annual 2025 | Section B Q2(xi) | 3 marks

Arrange the following alcohols in order of increasing
reactivity towards the cleavage of O-H bond: Ethanol,
2-Methyl-2-Propanol and 2-Propanol.

03

Wiritn Aarv thran Aiffarancsne habhainan C. And L.

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

Which is stronger acid between Di-Flouro ethanoicé
acid or Tri-Flouro ethanoic acid? Given reason. :
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First Annual 2025 | Section C Q5 OR | 6 marks

Provide the chemical equations for the Nucleophilic
addition reactions between.

a. Acetone and Phenyl Hydrazine

b. Acetaldehyde and 2,4- Dinitrophenyl Hydrazine

c. Formaldehyde and Hydrazine

2x3

NAanarilha Han Affantsn Af nll Thanmanmavabiien Amd Cuodambembn
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First Annual 2025 | Section C Q6 | 7 marks

Q.6 By providing resonance structures of their conjugat

P W

TUHIUIUGTT Y UG U T YU Ol I

. bases, explain why the order of acidic strength is:
. RCOOH > Phenol > Alcohol
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Describe the effects of pH, Temperature and Substrate

OR (Include a general graphical representation iIIustratingg

Poalem e ale o o

Concentration on enzyme activity.

- ST

242
+3



First Annual 2025 | Section C Q5 OR | 6 marks

Provide the chemical equations for the Nucleophilic
addition reactions between:
OR : a. Acetaldehyde and Hydrazine 2x3
b. Acetone and Hydroxyl amine
c. Formaldehyde and 2,4-Dinitrophenyl Hydrazine
Second Annual 2025 | Section A Q12 | 1 mark
- - ; oo [y e
Which  aldehyde  will show aldol i
i condensation? Ethanal ;Formaldehyde gBenzaldehyde {Propanal
Second Annual 2025 | Section A Q13 | 1 mark
Which carboxylic acid derivative is least . . i
reactive? Amide Acyl chloride :::Ldy dride Ester
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Second Annual 2025 | Section B Q2(iv) OR | 3 marks

(v Yy WTIGUIYE LY LIV PSTHRALIG

Wnte mechanism of reaction when Grignard reagent

(CH MgBr) reacts with an Ester (CH,COOCH,) .

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

How can acetic acid be prepared by Grignard reagent?é
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Second Annual 2025 | Section C Q6 OR | 6 marks

[AVIVIIVIVN

What is aldol condensation? Write its mechanism when

two molecules of Acetaldehyde react together to form
244
Crotonaldehyde

Apollo | original FBISE source crops | 28



First Annual 2026 | Section C Q6 OR | 6 marks

[ M WML W LMLy T Wi b

i
Justify the given order of ease of hydrolysis: Acyli
|

chloride > Alkyl chloride > Aryl chloride.

First Annual 2026 | Section A Q11 | 1 mark

AT IR WAy T

(U LI VI

. Which of the following is more acidic?

CH;CH,CO0
H

Cl,CHCOOH

CICH,COOH

CH;COOH
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First Annual 2026 | Section C Q5 | 4 marks

Q.5 | Justify the following order of acidic strength by
drawing the resonance structures of their conjugate

bases:
Ethanoic acid > Phenol > Ethanol
la X - A mn mbvanmal in bnanmdandd wnidhe lhrAarminma A dar A

FBISE model paper | Section A Q9 | 1 mark

9. Benzoic acid is obtained by oxidation of:
A. m-Xylene B. p-Xylene
C. Toluene D. Phenol

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

xiv. Compare acidity of phenols and carboxylic acid. Support your answer by drawing
resonance structures? (1+2)
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APOLLO

Nitrogen Compounds

Domain E: Organic Chemistry



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

Which of the following
X. reagent and condition is| NaOH and HNO:s at HNO: and Br: in the
required for the diazotization heat room HCI below | presenceof |O O O O
reaction of  phenylamine temperature 5°C FeBr,
before coupling with phenol?

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

(iii) | Electrophoresis can be used to separate | 03
amino acids which are produced by the
hydrolysis of a polypeptide.

Using glycine (NH,CH,COOH) as an

example, explain why the result of

electrophoresis depends on pH.

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

OR | Write down the steps involved in the mechanism | 03

of the reaction between an aldehyde or ketone
and hydrogen cyanide.

Apollo | original FBISE source crops | 32




FBISE model paper | Section C Q5 | 6 marks

Q.5 | Write down the reagents and conditions
used to prepare primary and secondary
amines starting from

a. Chloro ethane

b. Ethanamide

c. Methyl cyanide
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First Annual 2025 | Section B Q2(x) OR | 3 marks

LIV AV L UTC P I V TV L VR P IT TV

Explain why the basic strength of amines follows the

. order
. Secondary amine > Primary amine > Tertiary amine

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

03

Identify the stronger base between ammonia and

OR | methyl amine and justify the reason behind the

increased basic strength.

03
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Second Annual 2025 | Section C Q5 OR | 6 marks

— iy ML v gL,

Compare the basw:ty of Ammonia and Methyl Amine.
Write chemical reactions in series for the preparation of
quatemary salt when Ammonia reacts with Ethyl
lodide.

2+4

vAan 4 S T P P

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

i {ix) Draw the zwitterionic form of an amino acid and IabelI
! | the acidic and basic sites. |
i - i
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First Annual 2026 | Section B Q2(viii) OR | 3 marks
AT G O, MG A s

Write the chemical equation for the formation of
benzenediazonium chloride from phenylamine. Why
the reaction is carried out below 1°C? -

First Annual 2026 | Section C Q4 OR | 7 marks

VVIIG 1GLT SYUQUVIT IV YIVGH ITGULIVIE

State two factors that affect the basic strength of
amines, and use these factors to explain the order of
basicity:

Phenylamine > Ammonia > Ethylamine.

Fvnilain tha tranAd in tharmal etahilihe Af Crann 1
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First Annual 2026 | Section A Q9 | 1 mark

RNV I X v

s 1

7 veEvar I

v

The product formed when chloroethane
reacts with KCN is:

Methane

Propanenitrile

Ethanol

Methanenitrile

First Annual 2026 | Section A Q10 | 1 mark

The gas evolved during hydrolysis of

10. diazonium salt is:

Nitrogen

Carbon
dioxide

Oxygen

Hydrogen

First Annual 2026 | Section A Q12 | 1 mark

AL AL ASNA

12 Which amine is more basic in aqueous

(CHs)sN

CeHsNH,

CH3NH;

NH;

. solution?

rAan. et ] '

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

1.5 Why amides do not readily accept protons like

+ | OR| amines? Give a reason

03

P [ YDAV - NI P N il

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

|dentify the stronger base between ammonia and
methylamine. Explain the reason behind increased

strenght.

WAlvibn tha raantinn nf alenhal with endiom metal.
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APOLLO

Polymers

Domain E: Organic Chemistry



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

(i) | How can nylon-6,6 be prepared from | 02
Hexandioic acid ? Give complete | +
chemical reaction. Also mention type of | 01
polymerization.

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

OR | Write at least three repeating unit of the polymer
formed from the monomer CH>=CHCI, and
classify it as either an addition polymer or a
condensation polymer.

03
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First Annual 2025 | Section B Q2(viii) OR | 3 marks

FYILL WAL VU IO U O,

Differentiate between addition and condensation

03

polymers with suitable example in each.

[ YA R T - el '

Second Annual 2025 | Section A Q15 | 1 mark

Which polymer is formed by condensation
reaction?

Polystyrene

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

§Differentiate between condensation and addition

polymerization.
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PVC



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

Write the chemical equation for the polymerization
process of PVC from vinyl chloride. State the type of
polymerization involved.

Enliat arni thran fantare uihinh affant ansrurmac antivihg

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

i ] £
i {(x) | Differentiate between addition and condensation |
! I polymerization.

First Annual 2026 | Section A Q13 | 1 mark

Which monomers undergo condensation

- polymerization? Vinyl chloride

Amino acids

Ethene

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

(xi) | Differentiate between addition and condensation; 1.5
polymers. +

.23y L 3 7 EURIRY ¢ P VR R ST P

SN DEQU RV PUDIUUII I NPy

First Annual 2026 | Section C Q4 OR | 7 marks

J. FUNUS T F— INU T 12 7 T2\ .
Compare the arrangement of d-orbitals in Write the chemical equations for the preparation of
octahedral and tetrahedral complexes. (Support| 3.5 Nylon-6,6 and Kevlar.
your answer by drawing their diagrams of d-d| + | OR | (Use the following monomers: benzene 1,4dioic
splitting pattern). 3.5 acid, benzene 1,4-dicarboxylic acid, adipic acid,
hexamethylene diamine).
B af . Al - LW ..t M _f '8 Al .. O Lmbn hiiom Lmmbmcm bland Sfn b S hhmnla Advmcmail A
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FBISE model paper | Section B Q2(ii) | 3 marks

(i) | How can nylon-6,6 be prepared from | 02
Hexandioic acid ? Give complete chemical | +
reaction. Also mention type of | 01
polymerization.

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

OR | Write at least three repeating unit of the polymer
formed from the monomer CH>=CHCI, and
classify it as either an addition polymer or a
condensation polymer.

03
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First Annual 2026 | Section C Q4 | 7 marks

MSTUINENduUuul arnid wuiRlily.

Q.4 | Differentiate between addition and condensation
polymers with suitable examples. Also, write the| 4+3
chemical equation for the preparation of Nylon-6,6.
0.5 | Writa chemical reactions to exolain the basic nature

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

iv. How can nylon-6,6 be prepared from Adipic acid ? Give complete chemical reaction.
(1+2)

Apollo | original FBISE source crops | 44



APOLLO

Organic Synthesis

Domain E: Organic Chemistry



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

AT T A I I T -

Identify the type of synthesis (Partial or total) for each

of the following:
a. Conversion of Ethanol into Ethanal.

b. Synthesis of vegetable Ghee from oil.

F ern s~

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

(viii) | Identify the type of synthesis (Total or partial) for each

of the following:
a. Oxidation of Toluene to form Benzoic acid.

b. Synthesis of Urea from NH,and CO,

03
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First Annual 2025 | Section C Q5 | 6 marks
MMM NI e ]
Q5 | Outllne the step by step synthesis of Butanoic acid, 2-,
Methy—2 -Propanol and Methane using a su:table
Gngnard reagent. L 23

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

Differentiate between partial and total synthesis W|th
suitable example in each case.
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APOLLO

Biochemistry

Domain E: Organic Chemistry



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

DNA
RNA contains .
What is a k | contains only mﬁ : Smﬁ ﬁZSe
at s a &y struc?ura ribose sugar,| thymine ys
xiii. | component that differentiates | ypile DNA'| base, while | foUndina |thesame 4 o 5 g
RNA from DNA? contains RNA double- sugar and
deoxyribose | contains 2‘[er Il:z:(ture E:itsré)sgenous
sugar. only uracil ' '
base.

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

“ g~ = -—r—-— - |

-z -

(viii) | What are enzyme inhibitors? Differentiate | 03
between competitive and non-competitive
inhibition with examples.

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

Al LIGUIYT LUIGE AU IVIGL YT FITUPYE LUIIGH

Briefly explain simple, conjugated and derived proteins 03
with one example in each case.

NAannarilhAa hoin ~fmvirnnn Af Avidan AF Rlibenmanm AnA
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First Annual 2025 | Section C Q6 OR | 7 marks

Rttt i e

Describe the effects of pH, Temperature and Substrate
OR Concentration on enzyme activity. 242
(Include a general graphical representation illustrating: +3
the optimum conditions for enzyme activity)

RNNE (RY ——

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

(vii) | How is DNA different from RNA in terms of ribose

sugar, nitrogen bases and functions? 03
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Second Annual 2025 | Section A Q14 | 1 mark

The building blocks of proteins are: Fatty acids

Monosacchar-

ides

Amino acids

Nucleotides

(¥ P . . -

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

Draw the open chain and closed chain structures for
. Glucose and Fructose.

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

PV s vnon,

Bneﬂy explain the effect of temperature on enzyme
activity with general graphical representation.
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First Annual 2026 | Section B Q2(x) OR | 3 marks
? PUIyIHClILdlIUH HIVUIVOU. i

Enlist any three factors which affect enzymes activity. |

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

(xi) | Classify lipids into simple, phospholipids,
derivative lipids, giving one example of each.

fwiiy A rannas nmantriina ahauis MY caaals = AAN0L AnA IR

First Annual 2026 | Section A Q14 | 1 mark

'i4. Which protein carries oxygen in the blood? {Keratin

Elastin

Hemoglobin

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

Briefly explain monosaccharides, disaccharides,
and polysaccharides.

1x3

First Annual 2026 | Section A Q16 | 1 mark

WU PIUUULG, : ) ; : ;
i in simple!~-OHand— ~OHand— -NH;and— ;~CO-and~
. The functional groups present in simple g0 ico OZH N

" carbohydrates are: 1COOH

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

Describe the structural difference between Q-
glucose and L-glucose, How it affects their

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

Why irreversibie inhibitors lead to permanent loss

OR | of enzyme activity? Give one industrial or medical| 2+1
example.
Driafli, avnlain tha farme ON and ROD used inl 1.5 -
First Annual 2026 | Section B Q2(xii) | 3 marks
| catalyst. | | example. e
{xii) | Write three differences between DNA and RNA. Briefly explain the terms COD and BOD used in 5
1x3 | OR | environmental chemistry. y
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APOLLO

Uncertainties and errors in measurement
and results

Domain F: Empirical Data Collection and Analysis



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

(viii); Differentiate between qualitative and quantitative

03

analysis with suitable example in each.
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APOLLO

Qualitative analysis (Mass Spectrometry)

Domain F: Empirical Data Collection and Analysis



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

OR | An unknown organic compound has a strong
absorption band around 1700 cm™ in its IR
spectrum. What functional group is likely
present? Suggest a possible structure if its
molecular formula is CsHsO.

03

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

CLTUTY 21O VWU T QUIUIMIL GAUTTIVIG 11 GOl T,

(ix) | How can ethanol and acetone be differentiated using

I.R spectroscopy specifically through characteristic
signals?

03

1. [ O D U S SRr T S

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

Identify any three types of electronic transitions that
OR | occur when acetone molecules are subjected to ultra
violet radiations.

03

™ ARt DY

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

- Write any three applications of atomic emission§
| spectroscopy.
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Second Annual 2025 | Section C Q4 | 7 marks

Q.4  What is mass spectrometry? Explain its construction
! and working. 243
~ - [ R LY 4 13 r n

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

What is molecular ion peak? State its symbol and
write its importance.

Writa nrinrinla Af IR enartrnernmi? Enliet anv nna
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First Annual 2026 | Section B Q2(xii) OR | 3 marks

LIS no nipuanv,

| Write principle of IR spectroscopy? Enlist any one |

l application of IR spectroscopy. 1
1}

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

UTHVALIVG HYIMY, YIVIIIM VIIGC TAQUIVIT VI Caull.

{xii) | A mass spectrum shows M* peak = 100% and (M+1)
peak = 5.5%. Calculate the number of carbon atoms
in the molecule.

22220V VAL, e ibmemtaad  aabomaka

mam wmmmiidemad  fm AIRARY

First Annual 2026 | Section A Q16 | 1 mark

&

~The base peak in a mass spectrum : Hydrogen Heaviest Most stable
" corresponds to the: Molecular ion bonding fragment ion

I AT L AN LY S R T
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First Annual 2026 | Section B Q2(xii) OR | 3 marks

identify the functional groups (type of bond)
corresponding to the following IR absorption bands: 1x3
3300-3500cm™, 1700-1725 cm™, and 1050-1150
cmt,

Manaviha tha FAllaiidimma bammnn maladad a4

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

[

(xii) | Differentiate between molecular ion peak and base! 1
: peak in mass spectrometery . ;5

1.5

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

" " | environment, !
Compare the UV absorption of cyclohexene and
1,3-butadiene and explain the difference in terms of

OR | conjugation. (Exact range of UV radiations is not] 03
required). .

FBISE model paper | Section A Q8 | 1 mark

8. Which one of the following technique does not involve interaction of
electromagnetic radiations with matter?
A. IR spectroscopy B. NMR spectroscopy
C. Mass spectroscopy D. UV spectroscopy
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APOLLO

NMR

Domain F: Empirical Data Collection and Analysis



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

How can colourless
compounds be detected in
Thin Layer Chromatography

XV. | (TLC)?

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

i ettt rd

By observing
their natural

colors under
normal light.

By using
ultraviolet
(UV) light or
chemical
staining
reagents.

(iv) | What information can be obtalned from | 03
the number of signals in a ‘H NMR
spectrum?

Support your answer with a suitable
example.

First Annual 2025 | Section B Q2(xiii) OR | 3 marks
T 1 G Y s s

Bneﬂy describe why ethanol exhibits three signals in
its NMR spectrum, whereas acetone shows only onei 03

signal.

mrimbimnma bn Al bl a mmam bl At A Lla

WATvibn hosn Alamaiansl
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By heating
the TLC
plate until
compounds
become
visible.

By dissolving
the TLC plate
in a solvent.

O 00 O




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

What is chemical shift? Why is tetramethyl silane
OR | (TMS) used as reference for calculating the chemical
shift of other compounds in NMR spectroscopy?

Wihat aiill kA A AfAAt AF Tnfen vad e~

vinalat AnA

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

What information is obtained from number of peaks in
NMR spectrum?

Nacan mmes it o
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First Annual 2026 | Section B Q2(xiii) OR | 3 marks

Why deuterated solvents are required in NMR Describe the following terms relate
spectroscopy. 03 OR | chromatography.
a. Stationary phase b. Solvent Front
What is a catalvat? Fxnlain its action with a aeneral o __ 1 What are pesticides? Enlist anv two of their n
First Annual 2026 | Section B Q2(xiii) | 3 marks
| 1 Uie dnoiecule. !
(xiii)} Why deuterated solvents are required in NMR%

enartrnernnv

First Annual 2026 | Section A Q1 | 1 mark

1213 emai:'g?erpreg'sat:nce traveled by the Starting point | Solvent front |R¢ value Mobile phase
ImArAamnin~ NhAanmina lnArancin~ I Avararines
First Annual 2026 | Section A Q17 | 1 mark
17 (CH3;CH,0H) has different carbon 3 2 1 4
“environments in its *C NMR spectrum.

ALIA L ARANE /TN
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First Annual 2026 | Section C Q6 OR | 6 marks
] 1 IUII’IGIIIIIiU TN LIIVING Tl uiyiQiniinnie,.
A student records a '"H NMR spectrum using
tetramethylsilane (TMS) as a reference.
a. Why TMS is used as a standard for chemical
OR | shift measurements? Explain.

! I \Alhyy Aantaratad enliante ara ramiirad in NMR

113G I’Iﬂl TG ~ Muniuving = wuiyianinig.
A student records a 'H NMR spectrum using
tetramethylsilane (TMS) as a reference.

a. Why TMS is used as a standard for chemical
shift measurements? Explain.

b. Why deuterated solvents are required in NMR
spectroscopy? Explain.

FBISE model paper | Section A Q7 | 1 mark

7. Which one of the following is used as reference in NMR spectroscopy?
A. Tetra chloromethane B. Tetra methylsilane
C. Tetra silanemethane D. Tri iodomethane

FBISE model paper | Section A Q17 | 1 mark

17.  Which one of the following nuclei is NMR active?
A ct2 B. cB
C. ote D. Nel?
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FBISE model paper | Section B Q2(i) OR | 3 marks

What information is obtained from number of peaks and area under the peaks in NMR
spectrum? (1+2)
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APOLLO

Materials

Domain F: Empirical Data Collection and Analysis



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

OR | Describe the mechanism by which a catalyst | 03

catalyst.

speeds up a chemical reaction. Explain this using
the oxidation of sulfur dioxide) to sulfur trioxide
in the presence of vanadium (V) oxide as a

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

(xiv); What is a catalyst? Explain its action with a general

graphical representation.

SCrATINA
First Annual 2026 | Section A Q2 | 1 mark
DWUVEIIL IDITITIHITU ad. N
Increasing Changing Increasing Lowering
Catalysts accelerate reactions by: temperature |reaction reactant activation
only enthalpy concentration {energy

T ot M2 L TZW2% 0
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First Annual 2026 | Section B Q2(xiv) | 3 marks

(xiv); Describe any three properties of alloys that make
them important.

1x3
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APOLLO

Agriculture

Domain F: Empirical Data Collection and Analysis



Second Annual 2025 | Section A Q16 | 1 mark

Which gas is mainly responsible for acid
rain?

CHs

SO,

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

d. OldLiviialy priase M. QUIVEIIL T TUL

aspects.

What are pesticides? Enlist any two of their negative

e 2R)

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

fertilizers along with their importance.

Briefly describe any three different types of

1x3
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FBISE model paper | Section B Q2(xi) OR | 3 marks

1+2 | OR

Write a balanced chemical equation for the | 03
reaction of acid rain (containing sulphuric acid)
with calcium carbonate in the soil. Explain how

this reaction affects soil pH and crop growth.

FBISE model paper | Section A Q4 | 1 mark

4. Aerosols and lotions are used as:
A. Fungicides B. Repellents
C. Herbicides D. Miticides
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APOLLO

Industry

Domain F: Empirical Data Collection and Analysis



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

P Auiu dliu auGuuv aulu.

(vi) What is destructive distillation of Coal? Write any two . Write any three important fractions along with the|r
iproducts obtained by destructive distillation of coal. 03 OR | spemfc use obtained by fractional distillation of

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

PVVING Olly UNTT Hipuialit Hauvuuviio GIUIIy AAALULEELR L LI
OR | . specific use obtained by fractional distillation of 03
petroleum =

er P ~r P R
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First Annual 2025 | Section B Q2(xii) | 3 marks

(xii) : Briefly describe the “Atmosphere”, “Lithosphere” and

“Biosphere” as a source of raw materials for chemical: 03
industries.
PR [ R TP UG R SRR [ TP | R Y | R SR 1 e L Y Uy Ry ey | |

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

Cares upoaan
Name any three raw materials used in manufacturing
of Nail Polish.

-~ n . s P T =
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APOLLO

Titrations

Domain G: Lab and Practical Skills



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

| 7 WULUNIIVIIVIIL 11 UITT DUl Ievlv,.

OR | A 20.0 cm® sample of 0.200 moldm= NHs(aq) | 03
was titrated with 0.100 moldm=HCI. Sketch how
the pH changes during this titration. Mark clearly

where the end point occurs.

Second Annual 2025 | Section A Q1 | 1 mark

Structural

Titration is the example of: .
analysis

Quantitative
analysis

Qualitative
analysis

Speculative
analysis

Wihinrkh AlamnAant fm MAaclad 9 oo 2L - Lol s

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

FEILI S RSN N PAIfs W8 NE A/ AP | AR Wl S

Sketch the titration curve of a weak base with a

equivalence point.

strong acid and indicate the position of the| 2+1

\Alrita tha HHIDAM nama nf tha fallmaina ~ranrdinatinn
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