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APOLLO

Basics of Organic Chemistry

Domain E: Organic Chemistry



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

“Draw the structural and dispiayed formuia of Butan-
2.0l ‘ 142

- o
Foa swls N & e 20 s A e

FBISE model paper | Section C Q3 | 4 marks

Identify the functional groups in the
following compounds:

a. HCOOCH;

b. CHs3-C =C-CHjs
Q3 c. CsHs

d. C4sH110H
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First Annual 2026 | Section B Q2(ix) | 3 marks
I ]

| Draw the structural formula: of the following: | 1.5
%a. Ethene b. Propane .
| e EUD Sl sdEpltn | 18
First Annual 2026 | Section B Q2(xi) OR | 3 marks
! t t l l o DTN eV S IV Syt syt !
i i i ' nd a
{(xi) Ul the hydroxide ion concentration of a solution is}. 1 Differentiate between a mqleculir 'forrrrt:’l; caa a8
! 1x10™ mol.dm™3, identify whether the solution is st_ructural formuia of a stirealght-c ain hy | 15
1 acidic, basic, or neutral. Give a brief reason. 142 l OR with the hel'p of an examp J Lo ‘ 1+5
I ‘ VL BPRY R A...'S..%.' 541(:(,.;7 itlﬂuyl.l ﬁl JJ’(()’I I J{//}’ U}’Ib/{é‘LC—)»& Jd@' ‘j:/ !JJ_{& 3 e h—:/ 3 | .

FBISE model paper | Section B Q2(vii) | 1 mark

Write the structural formulas of the following: (1+1+1)
a. n-Heptane b. Methanal C. Methanoic acid
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APOLLO

Hydrocarbons

Domain E: Organic Chemistry



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

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

. reactivity.  Explain  how electrode

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

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

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

a. What is a polymer? Draw the structure showin;
b. Name the basic building blocks of 141 molecule is formed, clearl
(iv) polymers. 11 OR | the peptide linkages within t
c. Which polymer is commonly used
to make plastic bottles?
Write the chemical equations for the a) What are the reactan
reactions of: hydrogen-oxygen fuel ce
a. Zinc with steam. 1+1 b) Which electrode in
V) b. Magnesium with hydrochloric acid. | +1 OR oxygen fuel cell undergc
c. Sodium with cold water. c) Write the overall react
for a hydrogen-oxygen fi
a. What is esterification? Provide a How does the lattice stru
general reaction equation to contribute to their physical ¢

(vi) illustrate the process. 2+1 | OR

b. Why is esterification considered a
condensation reaction?
Complete the following reactions: Why are SO: and CO: class

(vii) | a. CH5-CH2-Br + alcoholic KOH — Y i? 5 OR | oxides and CuO and Ca
b. Y+Brn—Z : basic oxides?

Apollo | original FBISE source crops | 6



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

a. Why is petroleum considered a

1 9
mixture? 15

(viil) | Give three examples of a hydrocarbon OR

_l’_
found in petroleum. 15

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

Ethene and ethane are hydrocarbons
15 which belong to different classes. How

+15 OR | can they be distinguished? Write at least | 1+2

two tests in each case for the support of
your answer.

.= T . . ~ PR

First Annual 2025 | Section A Q3 | 1 mark

e SR W Rl et
t

Which gas is widely used for welding and

3 cutting metals? §Mqthane %Ethane iEtherne éAceterne
’ 0 A b 22 Kois S Ston e} 27 P2 i,.frli‘.l é:-[frlbéi
First Annual 2025 | Section A Q5 | 1 mark

iCarbon tetra- i EChIoro

: I P i i i imethane

Halogenation of methane in diffused sunlight;chloride, {Chloroform, i carhon imet '
does NOT produce: | CCL, { CHCL iBlack, C | CH,Cl
Y PR A S S BV N P I
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First Annual 2025 | Section B Q2(ix) | 3 marks

é(ix) How is tetrachloro ethane prepared from ethyne7
Wnte complete equation in two steps, {03
H JJVAA AIA‘;" ")J/f K“/ sl':';

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

(xu) What is Bayer's test? How is it used to |dentlfy
| ethene? i 03
i R B I SR S

Apollo | original FBISE source crops | 8



First Annual 2025 | Section C Q3 OR | 6 marks

State Bronsted-Lowry concept of Acids and Bases.
Discuss reactions of NH;and HCI with water in light

of this concept. How does water behave in both
reactions?

NH, LG U1 g S ew P 6ot st5 2619555
b/ L LA G SN AL HCL

Apollo | original FBISE source crops | 9
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OR

What is the trend of reactivity of halogens with
alkanes? How methane reacts with chlorine in
diffused sunlight?

AL g ¥ e L6 L b £ )
?‘LJ/AUJC}JJL};‘:&D}?({@/Y

06



First Annual 2025 | Section C Q5 OR | 4 marks

SN L) S S et 20008 SN W eV IO S IO

What is meant by fractional distillation. Write down |
OR names and uses of any three fractions of petroleum.

S S W T NS 1

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

What are the main sources of organic compounds”
Descnbe any one source bneﬂy :

s 7 - ~ P Y P

Apollo | original FBISE source crops | 10
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First Annual 2025 | Section B Q2(xi) | 3 marks

- m g e

(XI) How is oxalic acid prepared from ethyne? Wnte%

complete equation.

First Annual 2025 | Section C Q3 OR | 6 marks

._LIAL‘[("_L-(IIof?u a7 . fl.‘}:%

03

 What is meant by Ha|ogenatron'7 How does
i methane undergo halogenation under dlffusedx
i and direct sunlight?

w(f!/}/},J/J’J/')JC//Jf“L)'/JGgﬁ"‘"}l"
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Second Annual 2025 | Section A Q1 | 1 mark

Bromine water test is used to indicate theg

1. presence of all EXCEPT: | H,C=CH, |{HC-CH, [HC=CH |HC-CH=CH,
USRI SO I SO i ! : !
Second Annual 2025 | Section A Q12 | 1 mark
NNl N e W VV;E\J‘ E.:/ guruv__'. fss
Which compound will discharge pink color of : i _
12. KMnO, solution and will be oxidized? Ethane §Ethene EMethane EButane
oFr i i ol (B Pt rran . A PR % e )

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

R A A g A "4 "L V2

Wnte the chemical equation for hydrogenation of
. ethene. Name the catalyst used.

2+1
I SN 5 SRR TN (R A P .r‘J..r’_(l’.L/. K".A.é/,l.{ -‘ﬁ': H
Second Annual 2025 | Section B Q2(vi) OR | 3 marks
Draw the structural formulas of ethane and ethene
| Which is more reactive? 03

¢ Ml ot o ot P .n,l:;(’Lf.Ar‘f:‘L.n.rﬁa
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Second Annual 2025 | Section B Q2(viii) | 3 marks

TV S LI e IS e U ST T
(Vlll)l Enlist three fractions obtained from petroleum :
' | distillation with their uses. 03
| o i e V:_.;_J/élﬁg,fﬂﬂ,

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

- e o~ ey - e v TN TS AN WA Y e YT e T e SN L[
(xn) Wnte chemlcal reactlon to prepare ethyne from 12 For the given chemical reaction, write K. expressio
dlchloroethane 03 OR | and derive units for it. 2NO+0,==—=2N0,
-J-JL}'IUJMKL.LLIWJL(WM‘EMJl:? i i T N A e
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Second Annual 2025 | Section C Q4 OR | 6 marks

A R R A

_ DISCUSS the preparation of ethene by followmg
methods with chemical equations.

I e S f e e RSeS|
a. Dehydration of alcohols <. 4@ M :

- b. Dehydrohalogenation of alkyl halldes :
20 T

3+3

Apollo | original FBISE source crops | 14



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

State the observation when an unsaturated‘

; hydrocarbon reacts with aqueous bromine. Explam
1.5 ;

i

i

i with equaﬂon |
B o142
1+R OR ! _L/l(.'/ Alm fJu/IL(/:-J’-(ll‘/:_wf:;/: r;flﬁmtll(/i%t#/i:’mt i

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

How can ethene (C2Ha) be prepared from:
e Fuits. :_wz,»f(czm)uf 3

a Bromoethane Ol | 1 03
b Ethanol Jdalgd | !

Apollo | original FBISE source crops | 15



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

%What is petroleum? Why does it need to be |
! separated into fractions?

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

Write the complete balanced chemical equation foré

. the addition of steam to ethene to form ethanol. |

Apollo | original FBISE source crops | 16



First Annual 2026 | Section C Q3 | 4 marks

Q.3 | Enlist any four petroleum fractions. Also gwen
| their uses.

ut/f.,utwLumffiﬂéu//w’gfléu’(/ﬂ s
% -q/§ 1x4

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

‘ "How can presence of double bond be identified |n
i hydrocarbons’? Give chemical reaction.

..A,l/dl/"aucbJrPJJ)ifJ)LJ;Ju/Ku/w/

Apollo | original FBISE source crops | 17



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

A A

Write the preparation of C3Hs (propene) from:
- d/_l'}':_of?(y/;J (C;Hf 24,

03
a Bromo-propane s TP
b Propane-1-ol Jsl -1- s s

i1 What is meant bv fractional distillation? Fnlist anv

First Annual 2026 | Section B Q2(viii) | 3 marks
L Lrrupaiic- 1=ut | U - 1= (A9 3
!

["What is meant by fractional distillation? Enlist any;

i

i two petroleum fractions.

AL s s e p e P 3% | Za N
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First Annual 2026 | Section C Q3 | 4 marks

Q.3  Describe of the uses of ethyne in:
-u:j .:«Ulﬁ’luﬁ@uéuf [red]
a | Arificial ripening of | Ushk = siae S ysle 242
fruits (Reaction of e usiCaCa) WSy
CaC: and water) (088 )y &
b | Welding G,
[a W In  nivan raartinn  if | . o __ PR

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

Describe the potassium manganate (ViI) (KMnO.,)%
i test for unsaturated hydrocarbons with balanced:
| equation.

; \ v s . ., 03
L oS (VDS Sty L L KA o
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First Annual 2026 | Section B Q2(v) | 3 marks

UV UV iU S U P T U/

processes:

Write balanced chemical equation for following

:u_///_/:;«lﬁl/d‘l_/f’./uﬂ?c_jl. 4:)/’/..};@/)

a | Dehydration of Ethanol

3 S J el 03

Ol sl

Dehydrohalogenation of | 3 < oueils 5K
chloroethane i gl 5 H3L

First Annual 2026 | Section C Q6 | 4 marks

U T e\l Ji W [ W NS e i

Q.6 | Bottom to top in fractionating column, discuss the
change in following properties of petroleum
fractions in detail.

_u_’/ugM()L_iu:;,yr"eibn/“}icéufﬂghﬁ:‘i/

a

Chain length 4l o

b

Boiling point Caill gy Kl g0

Apollo | original FBISE source crops | 20
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FBISE model paper | Section B Q2(vii) | 3 marks
Complete the following reactions: 15
vii a. CHs-CH:-Br + alcoholic KOH — Y : OR
+15
b. Y+Bro—>Z
First Annual 2026 | Section A Q6 | 1 mark
6. Which of the following is a hydrocarbon':7 inO ECsz iNz ECOz
ot o s i e Baiitns - ! :
First Annual 2026 | Section A Q7 | 1 mark
VVIICIT O1 Ui 1010winy 1d a Ilyuluunluunf :H ECZHG :NZ :buz E U
?g:.d/(u};’&l/u[ PRy Y ' 1 : :
l/hich structural formula represents an: : g f
kyne? L | CHy~CHs {CHy=CH, {CHs~CH=CH, {HC=CH . O
PR GUPIRTS GV VDT [ SOV U LY R 1 ' ! '
First Annual 2026 | Section B Q2(ii) OR | 3 marks
L o | T S BAGIEI OU I e 2 e v
| : alkanes, alkenes and
(@[T W base? Jusiy o Tan of Bronsted-Lowry ke goner! formulas of 1x3
| concept. ‘ 1+2 | OR| ' I SR R S Y |

Apollo |
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First Annual 2026 | Section B Q2(iii) | 3 marks
| | S OB Ul I ) ST s = s e
(i) ‘ Why are alkanes called saturated hydrocarbons |
| while alkenes and alkynes are called unsaturated 5
l »

l hydrocarbons? .
l ]rw{u,.fcmzizw;}f%m/»-'ﬁ‘séam_fwﬂ"rf'; 15

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

Il il -ﬁ'uf@uf\fdéd:dfﬁm’%»ﬁ/i ‘ ! B R R A TR
i{viii)| Briefly explain the role of DNA in the storage and| Write a chemical equation showing the halogenation

transmission of genetic information. (Three points) ‘ of an alkene using ethene and bromine. . ,
| s mSsIon O G T g 4 v e | 1xa | ORLUAUS S fdPm S e e LS Iz | 12
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First Annual 2026 | Section C Q3 OR | 6 marks

MWGHIML. an MGI LIV I,
v e

v w — - -

State law of mass action. Derive K¢ expression for:

ad+bB=—¢C+dD
S AR LS 7 g S NS

2+4

OR

I
Wiite complete balanced chemical reactions of
KMnQa4 with:
a. CH,=CH, b. CH=CH

-u.‘.’i /AEUJJ:"{P‘!.J; A LaitynlXMnO,

* -
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FBISE model paper | Section A Q1(6) | 1 mark

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

1)

@)

3)

(4)

()

(6)

Which one of the following compounds is formed by the reaction of Aluminiur
Hydroxide AI(OH)s with Sulphuric Acid (H2S04)?

A. Al(SO4)3 B. Al2CO3

C. Al2(SOa4)3 D. AICl3

Marble Buildings are disintegrated by acid rain because of the reaction of acid
with:

A. Calcium Sulphate B. Calcium Nitrate

C. Calcium Carbonate D. Calcium Oxalate

Dipeptide is formed by joining of two molecules of:

A Amino acids B. Alcohols

C. Carboxylic acids D. Amines

Two products obtained from the carbonating tower during the Solvay Process &
A. NH4Cl and CO; B. NH4HCO: and NH4ClI

C. NaHCO3 and NH4Cl D. NaHCOz and NHs

The end product of the reaction of acetylene with concentrated alkaline KMnO
oxalic acid. In this reaction acetylene undergoes:

A Reduction B. Oxidation

C. Substitution D. Rearrangement

One mole of an unsaturated hydrocarbon reacts with one mole of hydrogen to
form a saturated compound. Predict the formula of unsaturated compound.
A. CsHs B. CsH12

C. CaHio D. C7Hais

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

How will you differentiate between Ethane and Ethene using a chemical reaction?

(1+2)

Apollo | original FBISE source crops | 24



FBISE model paper | Section C Q6 | 4 marks

Q.6 Define fractional distillation. Enlist four fractions obtained by fractional
distillation of petroleum. (1+1+1+1)

FBISE PBA model | Section B Q2(i) | 1 mark

i. A given organic compound ‘X’ gives positive Bayer’s test(Reaction with KMnO4). Mention
the change observed for this test. [01]

Apollo | original FBISE source crops | 25



APOLLO

Hydroxy Compounds

Domain E: Organic Chemistry



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

Curiing tuvs
How will you explain the formation of
ethanol by:

OR | a. Fermentation and catalytic addition of
steam. Explain your answer with
balanced chemical equations.

1.5
+1.5

1.5+
1.5

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

Write equation of complete combustion of alcohols.
| Write names of products formed.

L e o SIS LS S| 21

First Annual 2026 | Section A Q12 | 1 mark

A o T AT T il T e [l i
'One major advantage of alcohol fuels overjAre non- {Are IProduce ‘Have higher |
Wfossil fuels is that they: iﬂammable irenewable  {smoke {sulfur content |

£ e st i wi e s Lt w P . = e L. A B G PR
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First Annual 2026 | Section B Q2(iii) | 3 marks

‘Wnte balanced chemical equation of complete
| combustion of Methanol. Write names of products.

“fftéuj"//' Jlu':PJ(M)ul/rJ;Ld,:ws 2+1

First Annual 2026 | Section B Q2(xi) OR | 3 marks
T, ] - N T masNsar seass
State one advantage and one dlsadvantage of'
fermentation compared to the catalytic hydration of

ethene. .5
+

e Lshe £ 6L 2 b o L P dr B J‘ﬂ' B

First Annual 2026 | Section A Q12 | 1 mark

TR T WA W e g e e Cway ol ey e ey ————— 1/ e e

A disadvantage of alcohol fuels compared x High sulfur ’Lower energy | Higher iNon-
l to petrol is: jcontent {content |pollutlon {renewable
R R L I 7 T S S B T :,.f HENE N BN LI 2 PR
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First Annual 2026 | Section B Q2(iii) OR | 3 marks
Wirite the balanced chemical equation for the

complete combustlon of ethanol. i 03
P A o At W T

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

Through which process glucose is converted mto&
ethanol? Write balance chemical equation. [ 442
P RRDR T AT R SRR AR PN CT A SN DR
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First Annual 2026 | Section B Q2(vii) OR | 3 marks

Briefly state any two uses of alcohols in daily life. 15
! -L[;ka/?;aﬂb:”lucdfﬂufd/l]a//'u 1"‘5
i .

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

Explain the combustion process of
15 OR alcohols and discuss why they are | 15
+15 considered cleaner fuels compared to fossil | +1.5
fuels?

Apollo | original FBISE source crops | 30



APOLLO

Carbonyl Compounds

Domain E: Organic Chemistry



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

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

. reactivity.  Explain  how electrode

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

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

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

a. What is a polymer? Draw the structure showin;
b. Name the basic building blocks of 141 molecule is formed, clearl
(iv) polymers. 11 OR | the peptide linkages within t
c. Which polymer is commonly used
to make plastic bottles?
Write the chemical equations for the a) What are the reactan
reactions of: hydrogen-oxygen fuel ce
a. Zinc with steam. 1+1 b) Which electrode in
V) b. Magnesium with hydrochloric acid. | +1 OR oxygen fuel cell undergc
c. Sodium with cold water. c) Write the overall react
for a hydrogen-oxygen fi
a. What is esterification? Provide a How does the lattice stru
general reaction equation to contribute to their physical ¢

(vi) illustrate the process. 2+1 | OR

b. Why is esterification considered a
condensation reaction?

Apollo | original FBISE source crops | 32



First Annual 2026 | Section B Q2(vi) | 3 marks
=\ U eI NT U VY i
What is esterification? Give an example havmg
balanced chemical equation.

-u:"i..,ut/dufu/vuuuvjwc_bfwuia Sl i 1x3

First Annual 2026 | Section A Q11 | 1 mark

Tv L/ v -y - - v TTewew  wtw = wwr—o - P — ey -

Vinegar is produced by bacterial oxndatlon« z
11, of: { Ethanoic acid ;Ethanol
Y PR T N4 o e slira &z HEREN

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

R AL L S S

lee balanced chemical reaction between ethan0|c
i acid and methanol. Also write name of the products !
formed

1
Propanol § Methanol

H T {5 2w

i 2 e e RS G L UG L Fi 1+2
First Annual 2026 | Section A Q11 | 1 mark
v/ RV T \TTETTEWTT WTw WO T T {7 v T T T T P
I "Which condition is necessary for bacterial | iAbsence of | iPresence of
, oxidation of ethanal to ethanoic acid? Strong acid goxygen i |gh pressure; oxygen
N oo P L el ! .. te v
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First Annual 2026 | Section B Q2(iv) | 3 marks

TN T TN e e W N Apies _—" v

Wnte the general word equation for the5
xestenfcatlon reaction. Also lveaspemfc exa ple.! 442

H

PR Y B, e 2 e
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APOLLO

Polymers

Domain E: Organic Chemistry



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

Apollo | original FBISE source crops | 36

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

. reactivity.  Explain  how electrode

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

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

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

a. What is a polymer? Draw the structure showin;
b. Name the basic building blocks of 141 molecule is formed, clearl
(iv) polymers. 11 OR | the peptide linkages within t
c. Which polymer is commonly used
to make plastic bottles?



FBISE model paper | Section C Q5 OR | 6 marks

A polymer is formed by the reaction between a
dicarboxylic acid and a diamine.
a) What type of polymerization occurs in this

reaction?
b) Determine the structure of the repeating | 14941
unit in the resulting polymer. )

c) Identify the functional group that forms
during the polymerization process.
d) Name a well-known synthetic polyamide and
mention one of its applications.
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First Annual 2026 | Section B Q2(iv) | 3 marks

What is a polymer? Give two examples as well.

Aty | 03

First Annual 2026 | Section C Q6 OR | 4 marks

SV ST el T L e W T == - T

Describe the formation of a polyamide from a|

Q.6 ! What happens during the electrolysis of dllute
dicarboxylic acid and a diamine. | .

i
| copper sulphate using copper electrodes? Also| f

give the equations of chemical reactlons‘ ]
¢ occurring at both electrodes. :

iJz,ALJb/‘QlL/,Kfe SIS IEL .L:aio,K.:défﬁg 2+2 i OR

Include a general equation and the type of Imkage |
formed.

_-,uvd,f-u_/ul_«}:c Jgudgc_uﬂdlww_@/b’gu fz
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First Annual 2026 | Section B Q2(iv) | 3 marks

-
f What is meant by the term monomer? Give two
| examples. P2+
P e v

First Annual 2026 | Section C Q6 OR | 4 marks

NFURB Iy v s s i

| f Descnbe the differences between additio
i | polymer ization and condensatio
| | polymerization. (Two points each.)

i U S S nl Lﬂ/;/-’/‘f" A PRIy h

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

1

Briefly describe the following: i

2%/&.‘.‘)1&}/‘?&}61) , 1.5
a | Monomer e 5iga +
b | Polymer s 15

First Annual 2026 | Section C Q6 OR | 4 marks

Describe the environmental challenges. Cause !
by plastic, limited to: _ l
JJ,V(E.UFLLHLMI&;;:Jil{“ﬂ(};j/(falﬁ(yu
242
i ..J_/;)UU o
I a Disposal in landfill sites Frrvfs '
\ b Accumulation in oceans bl LU ae ;
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FBISE model paper | Section C Q6 OR | 4 marks

A polymer is formed by the reaction between a

dicarboxylic acid and a diamine.

a) What type of polymerization occurs in this
reaction? Explain.

b) Determine the structure of the repeating unit
in the resulting polymer.

c) Identify the functional group that forms
during the polymerization process.

Name a well-known synthetic polyamide and

mention one of its applications.
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APOLLO

Biochemistry

Domain E: Organic Chemistry



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

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

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

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

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

Mg* +2e —> Mg  E°= -2.37

Cu**+2e¢ — Cu E°= +0.34

Ni** +2e¢” — Ni E°=-0.25

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

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

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

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

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

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

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

contains 20 grams of calcium. What is a. Pent-2-ene 1414

(i1) | the mass of carbon dioxide (CO2) |03 | OR |b. But-1-ol )
produced when the calcium carbonate is c. Pentanoic acid

heated?

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

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

(iv) polymers. 1 OR | the peptide linkages within the structure. 2+1
First Annual 2025 | Section A Q6 | 1 mark

¢ Proteins are essential for the formation of: EProtoplasm {Cholesterol | Dextrin {Cellulose

’ N N NP ITE e sl N
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First Annual 2025 | Section B Q2(ii) OR | 3 marks

Enlist any three uses of lipids.
OR g Ly | 03
First Annual 2025 | Section C Q4 | 6 marks
Q.4 Differentiate between Monosaccharides and
i disaccharides with examples. © 06

P s e tita. o O .H:C‘:.%
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First Annual 2025 | Section C Q6 | 4 marks

-i At 11100 Yl [T YIS e YT VYIS

Q. 6 DISCUSS any four uses of proteins.

S e L,
First Annual 2025 | Section B Q2(iii) OR | 3 marks
Enhst any three sources of |lpIdS '
OR| (f <3Ny /L f1 /fama:ug 03
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First Annual 2025 | Section C Q4 | 6 marks

' Describe the sources and any four uses ofi
. proteins.

oWl e Ly | 06
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First Annual 2025 | Section C Q6 | 4 marks

Q.6 Describe the importance of vitamins. (Any four§

| points) 04
‘o IA L o e
Second Annual 2025 | Section A Q5 | 1 mark
TNTNm SIS LT SNV T e RO Vllg Z E
Which bonds are responsible for holding Hydrogen i Peptide i Glycosidic
5 amino acids together in proteins? ibonds ilonic bonds §bonds §bonds
) [ AP ST ST VRS BRSPS NP L O S ST VRNV S S BTV Suon P o7 HITREIN N
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Second Annual 2025 | Section C Q3 OR | 6 marks

TWar W e v

: Draw the structure of a typical amino acid. Use
: [ that structure to develop a tripeptide molecule. :
242 | OR i Show the location of peptide bonds also.

*2 e 8 a4 o Ly Chainigf L

243
+1
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Second Annual 2025 | Section C Q4 | 6 marks

- WY T

Q4 | Compare monosaccharides and disaccharides |
: with reference to their physical properties. Give at§
‘ ! least two examples of each.

u»uulul J/~/'“ buur"(}’/g ,vl):(,lu-b ,/.C;’, 3+3

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

Name two sources of vitamin A and state one of |ts [
functions.

-u_/ug.d”u_ﬁ(u'wu:tzdméw'e,j 1x3
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First Annual 2026 | Section B Q2(xi) | 3 marks

How amino acids join together to form a protem'7
Show with an equation. |

e alao Il g S Sz | 03

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

At Attt L S AT
i

Name two sources of vitamin D and state one of |ts

| functions.
’ U ut_f.d”,{n{uu,wfndmébu’e, | 13
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First Annual 2026 | Section B Q2(xi) | 3 marks

Draw the general structure of an amino acid and1
! label its main functional groups.

-J/U'AUJJ}IJ"GKILJIMU’(UJVdrf(!j/l/l 142

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

Give two sources of vitamin C and mention one
deficiency disease caused by its lack. . 1x3
Pl sttt 1. bt f(ﬂ ' J.- e Au |
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First Annual 2026 | Section B Q2(viii) OR | 3 marks

Draw the general structure of a dipeptide formed§
| from two amino acids.

_u_f’l},c‘,?'Vd/JE%eélfL!}&:_c/’idfﬂw x 03

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

Vitamins are important for our health.

Summarize their sources and importance | 1.5
)| in health. +15

First Annual 2026 | Section A Q8 | 1 mark

lhich of the following is a disaccharide? 1Glucose i Fructose :Sucrose iRibose
8. N RN TP ATIRVE 4 REY'S ;/'J; Vigs
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First Annual 2026 | Section B Q2(vi) | 3 marks

) T e G W LS O NS ) i

|(V|) I Why is RNA important for protein synthesis in cells?

i

1 ["Enlist any three major gases present iq the |
i atmosphere along  with their  approximate |
| |

Write three reasons
i s . Eeed s oean | 13 | OR| percentages. o
First Annual 2026 | Section C Q4 | 6 marks
| | i
Q4 How peptide bonds are formed between ammo a)
acids? Explal? Draw a labeled diagram showing b)
| peptide bond formation. i
PETY- NNV s 1e a oasel f.b./n“ NGRS v 3+3 OR!
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First Annual 2026 | Section C Q4 OR | 6 marks
i W/ W T maw et o et T T )

]
a) What are vitamins? ] l
b) State four important functions of vitamins in
the human body

! sy e |
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First Annual 2026 | Section C Q6 | 4 marks

L L

| WG MUY ITv Avivd { —a — - i h

|
|

|

Q.6 | Explain the sources and uses of: o ]
[ a Carbohydrates b. Proteins ;

Zu:/(&lﬁjJs«UW‘u:’é"xiéa}@u i
jf‘;/,(.,a (J%/Jﬂ:,’/b/(Jl 242

FBISE model paper | Section A Q1(3) | 1 mark

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

(1)

@)

3)

Which one of the following compounds is formed by the reactiol
Hydroxide AI(OH)s with Sulphuric Acid (H2S04)?

A. Al(SO4)3 B. Al2CO3

C. Alx(SOa4)3 D. AICl3

Marble Buildings are disintegrated by acid rain because of the re
with:

A. Calcium Sulphate B. Calcium Nitrate

C. Calcium Carbonate D. Calcium Oxalate

Dipeptide is formed by joining of two molecules of:
A Amino acids B. Alcohols
C. Carboxylic acids D. Amines
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FBISE model paper | Section B Q2(v) OR | 3 marks

Q.2

Attempt all parts from the following. All parts carry equal marks.

Classify the following substances as Lewis acids or Lewis bases.

(11 x 3 = 33)

(1+1+1)

(1.5+1.5)

a. AlBr3 b. CH3-CH»- OH C. CN*!
OR
Write down balanced chemical equations showing the formation of salt:
a. Reaction of HCI acid with Al metal
b. Reaction of HCI acid with calcium carbonate

Write the name and formulas of the three Nitrogen containing fertilizers. (1+1+1)

OR

What are the products formed as a result of combustion of methane in the

presence of limited and excess supply of oxygen?

What is slaked lime? How is it produced during Solvay process?

Define the following with exam;)lgs:
a. Lipids b. Fats c. Oils
Describe ion exchange method for removal of hardness of water.
Derive alkyl radicals from the focI)ISWing alkanes?
a.) Butane b) isopropane C) propane

For the given reversible reaction equilibrium concentration is:

Na@) + 3H2q) === 2NHjz()
N2 = 0.602moldm™
H2 = 0.420 moldm and
NHz = 0.113 moldm™.
Calculate the value of Kc and determine Kc unit.
OR

(1.5+1.5)

(1+2)

(1+1+1)

3)

(1+1+1)

(1.5+1.5)

What are essential and non-essential amino acids? Draw a peptide linkage

between two amino acids?
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FBISE model paper | Section B Q2(viii) OR | 3 marks

How vitamins can be classified on the basis of their solubility? State their
importance? (1.5+1.5)

FBISE model paper | Section C Q4 OR | 6 marks

What is nucleic Acid? Describe structure and function of DNA. (1+2.5+2.5)
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APOLLO

Energy

Domain F: Empirical Data Collection & Analysis



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

J VUL QIO VY V.

a. What are the primary fossil fuels used
for energy production?

b. Identify the fossil fuel that is mainly

OR composed of methane.

Among coal, petroleum, and natural

gas, which is considered the cleanest-

1+1
+1

burning fuel

First Annual 2025 | Section B Q2(iii) | 3 marks
What is meant by global'warming? Enlist ahy two
harmful effects. [ 03
B ST ST S AP X 4
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Second Annual 2025 | Section C Q5 | 4 marks

Q.5 x Explain briefly petroleum and its formation.
-u./yu,/“ﬁ' JJ‘.@JJIM(«{:&
, 04

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

What are fossil fuels? Name any three fossil fuels.
= NSRS IE SIS | s

1.5

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

L[ vT v

What is fossil fuel? Name any three fossil fuels.

N LIII I E SIS

1.5
1.5
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APOLLO

Lab and Practical Skills

Domain G: Lab and Practical Skills



FBISE PBA model | Section A Q2 | 6 marks

Q No.2 In the school laboratory, students are tasked with separating a mixture of water and alcohol
using fractional distillation. The arrangement of the apparatus is shown in the figure below.

72
e 4
Heaing
a. Label the components A, B, C and D. 1

Tharmometer

a. Label the components A, B, C and D. 1

b. What is the purpose of the component labelled as “A" in this setup, and how does it improve the
separation process?

a. Label the components A, B, C and D. 1

b. What is the purpose of the component labelled as “A’ in this setup, and how does it improve the
separation process?

c. As you begin heating the mixture, which component (water or alcohol) will vaporize first, and
why? [

a. Label the components A, B, C and D. m

b. What is the purpose of the component labelled as “A" in this setup, and how does it improve the
separation process?

c. As you begin heating the mixture, which component (water or alcohol) will vaporize first, and
why?

d. During the experiment, the thermometer stabilizes at around 78°C. What does this indicate, and
which liquid is being collected at this temperature? m

wotereut

a. Label the components A, B, C and D. 1

b. What is the purpose of the component labelled as “A™ in this setup, and how does it improve lhe
separation process?

c. As you begin heating the mixture, which component (water or alcohol) will vaporize first, and
why?

d. During the experiment, the thermometer stabilizes at around 78°C. What does this indicate, and
which liquid is being collected at this temperature? 1]

e i i

a. Label the components A, B, C and D. K1}

b. What is the purpose of the component labelled as "A’ in this setup, and how does it improve the
separation process? 1]

c. As you begin heating the mixture, which component (water or alcohol) will vaporize first, and

d. Dunng the experiment, the thermometer stabilizes at around 78°C. What does this indicate, and
which liquid is being collected at this temperature? Mm

e. How can you confirm that the distillate collected at 78°C is alcohol and not water? m

f. How would you adjust the heat source to ensure a steady and controlled distillation process? [1]
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FBISE PBA model | Section A Q3 | 6 marks

Q No.3 Purpose of this experiment is to determine the exact molarity of NaOH volumetrically. 0.1 M HCl is given.
In this experiment NaOH is taken in the conical flask and HCI in the burette.
a. Which of the following apparatus is used to transfer 10cm® of NaOH into the conical flask? [1]

25 mi

e
20-C

Chemicals used:
Phenolphthalein
Distilled water

0.1M HCI
LG AP G YR § I WAINGE B RIS SUT UM EEAUES G E O e A S
a. Which of the following apparatus is used to transfer 10cm® of NaOH into the conical flask? [1]
= ‘ =
\\ =
™~
‘ oo )
N e // | = | \/
A B C D E F
b. See the figure given below and record the observations in table. [2]
Titration 1 Titration 2 Titration 3
Initial Reading Final Reading Initial Reading Final Reading Initial Reading Final Reading
=) | Ed | Ed | Em | Es | Ea
= = = = = =
— = = — = =
= = 18| = =2 =10 =25
% 5 gﬂ; % 8 %22 %11 %25
Observation Table:
Sr. No Initial Reading Final Reading Volume of HCI used
1 3.2cm®
2
3
Mean volume of HCI used= cm?®
C. By using the data given in the part “b” and volume of NaOH used. Calculate the molarity of NaOH. [1]
- ) s warw e fort was as ware peess o it vavsie v 4 T an Svm et —eiw e iiv sisvamiir) v s ase L=
d. Why is it important to perform multiple titrations and take an average of the results? [1]
e. If a student acudentally adds too much |nd|cator to the solutlon how mlght this affect the titration results?  [1]
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FBISE PBA model | Section A Q1(i) | 1 mark

Question no 1: Purpose of this experiment is to determine the exact molarity of Na>CO3
volumetrically. 0.1 M HCI is given.

I. Which of the following apparatus are used in this experiment: Encircle the correct option.
[01]

V.
]

‘—g\l ﬁ\||||H||T|H||HMpu\Tmlllwr

4
| O
N
[

>

(o8]
@]
O
m
M

Chemicals used:
Methyl orange
Distilled water

0.1M HCI
V1= 10cm? (Na2COs solution)
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FBISE PBA model | Section A Q1(ii) | 3 marks

ii. Refer to the figure given below and complete the observation table.

Titration 1 Titration 2 Titration 3
Initial Reading Final Reading Initial Reading Final Reading Initial Reading Final Reading
E 3 %17 g 6 %20 ; 9 %24
§ 4 218 E 7 %21 §10 ?25
% 5 219 § 8 %22 %“11 ;—26

Observation Table:

Sr. No

Initial Reading

Final Reading | Volume of HCI used

N
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FBISE PBA model | Section B Q2(ii) | 1 mark

ii. When an unknown salt is subjected to a flame test, a crimson red flame is obtained. Give
procedure of the test and indicate the cation which gave red flame. [01]
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FBISE PBA model | Section A Q1 | 6 marks

Q No.1 Ali, a Grade 10 student, is tasked with separating the components of a mixture of inks using
paper chromatography in the school laboratory. He has been provided with the following
materials:

Chromatography paper

A pencil

A capillary tube

Beakers

A solvent (water/alcohol mixture)

Ink samples (Mixture X)

Ali is instructed to follow the standard procedure for paper chromatography and analyze his

results to identify the composition of mixture X.

YVVYVYYY

Ink Mixture X ® H

a. Ali begins by drawing a baseline on the chromatography paper. Where should Ali draw the line,
and why should he use a pencil instead ofa pen? [1]

b. AI| used a caplllary tube to apply smaII spots of X (mixture of inks). How can he ensure that the
spots are properly placed for effectlve separatlon’) [1]

c. After applyrng the |nk spots, Ali placed the chromatography paper into a beaker with the solvent.
What must AI| check to ensure the setup is correct before startlng the experlment? [1]

d. How can AI| determrne when the experiment is complete, and what should he do |mmed|ately after
removmg the paper from the beaker’> [1]

e. AI| observed that X separates |nto two distinct spots. What conclusion can Ali draw about the
composition of X? [1]

f.  Perform the necessary calculations to Calculate the Rf values for substance A and B. [1]
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FBISE PBA model | Section A Q2 | 6 marks

Q No.2 In the school laboratory, students are tasked with separating a mixture of water and alcohol
using fractional distillation. The arrangement of the apparatus is shown in the figure below.

Water out

Thermometer

-
"KV-}ZT';
SN
\f?
B o
c—T - D—X£ \
‘ ! Heating W
a. Label the components A, B, C and D. [1]
b. What is the purpose of the component labelled as "A" in this setup, and how does it improve the
separation process? [1]
c. As you begin heating the mixture, which component (water or alcohol) will vaporize first, and
why? [1]
d. During the experiment, the thermometer stabilizes at around 78°C. What does this indicate, and
which liquid is being collected at this temperature? [1]
e. How can you confirm that the distillate collected at 78°C is alcohol and not water? [1]

f.  How would you adjust the heat source to ensure a steady and controlled distillation process? [1]
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FBISE PBA model | Section B Q3 | 4 marks

Q No.3 Astudent Y is working in the school laboratory to identify metal ions using the flame test.
He is provided with:

« Solid samples of salts containing Na* K*, Ca?*,Cu?*, and Ba®* ions.
e Aclean platinum/nichrome wire.

e Concentrated hydrochloric acid (for cleaning the wire).

e A Bunsen burner.

o Safety equipment (goggles, gloves).

Y must perform the flame test for each sample and record the flame color to identify the metal ion.

Flame Test

‘\Metal ion color

Nichrome wire l Nichrome wire

l Bunsen burner
A
L.-,,

Sample Q

>

a. What is the purpose of cleaning the nichrome/platinum wire before testing a new sample. Why is
this step important. [1]

b. Describe how Y should hold the wire in the Bunsen burner flame to observe the colour effectively.
If Y observes a yellow flame while testing, which metal ion is likely present in the sample? [1]

c. Astudent, Z is setting up an experiment to measure the boiling point of ethanol. He repeats the
experiment 3 times to calculate the average. His determined boiling points are 70°C, 71°C, 70.5°C.
The true boiling point of ethanol is 78°C. How would you describe his work in terms of accuracy
and precision? [1]

R st TR

d. Design an experiment to separate a mixture of substances using sublimation. [1]

Apollo | original FBISE source crops | 70



