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1. What is catenation?
Catenation is the ability of an element, particularly carbon, to form long chains or rings by bonding
with atoms of the same element. This property is due to carbon’s tetravgl_ency and—sﬁ‘(%\covalent

bonds. '“”“ b

Example: Carbon forms chains in compo ds I(Ee 5 3 \(\bp n(e 3Hs), and butane (CsH1o).
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2. Define |somer|gr\1a\;\j“ J o\
Isomerism ‘@q?}] two or more compounds have the same molecular formula but different

arrangements of atoms or structures, resulting in different properties.
Example:

e Structural Isomers: Butane (C4H o) exists as n-butane and isobutane.

e Geometric Isomers: Cis- and trans-but-2-ene.

3. Give three examples of unsaturated compounds.
1. Ethene (CH,=CH,)

2. Propyne (CH=C-CHs)

3. Butene (CH,=CH-CH,-CHj3)
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4. Define a functional group. N -~ *\, / ﬁ\ \\ ‘\ \\ x 1)

A functional group is a specrﬁt\gym?p of agto\mé{)gnth\n,a ‘molecule that determines its chemical
properties and reactions. \ \\ \
Example: The h qyfgﬁé)hp (=0an alcohols like ethanol makes it polar and reactive.




5. What is the difference between an alkene and an alkyne? =
e Alkenes: Contain at least one double bond between carben atoms \ ___::'-;:" U
Example: Ethene (CH,=CH,). L\ 1 LR .f (&30

¢ Alkynes: Contain at/ reaSt one»*truple fpand Bet;ween carbon atems
Example: Ethyne (CH=GH) VL
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6. |dentify the following compounds and encircle the functional groups they contain.
1. CHs-CH;-OH - Ethanol (functional group: -OH, hydroxyl group)

2. CH3-COOH - Acetic acid (functional group: -COOH, carboxyl group)
3. CHs-CHO - Acetaldehyde (functional group: -CHO, aldehyde group)

4. CHs-O-CHs — Dimethyl ether (functional group: -O-, ether group)

7. What is the name of alkane having four carbon atoms in the chain?
The alkane with four carbon atoms is butane {CsH10).

8. Give the structural formula of two snmple:elkeneﬁnd \one »a1{<yfne,
e Alkenes: ) \\/ "\ \\[ () '
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1. Ethene CH2 QH 2\ \ \ '_\\._,"s"'u.f‘ w.\*
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\%I\ fwﬁﬂ %HrCH =CH,

e Alkyne:
Ethyne: CH=CH

9. What is the term functional group?

A functional group is a specific cluster of atoms that imparts characteristic chemical reactivity to the
compound.

Example:

e Hydroxyl group (-OH) in alcohols

e Carbonyl group (-C=0) in aldehydes and ketones.

W

10. Identify the type of following compou nd§ as ‘alcohol,l aldeh\?dekor ketone:"" ‘,
1. HOCH,CHO: This is glycolaldehyde, whqc‘h |$ an aldehyde‘ - U

v \

2. CHsCOCHs: This is acetone, whlch is,a kefone

3. CH;OI‘-IJ Thqslus‘hnethanol WhICh is an alcohol.
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8. Give the molecu y grmuléﬂﬁ compound containing C, H, and O and single bonds. List all
the pos&bi&fﬁn Ig groups this compound can have.

Molecular Formula:
CHsO
Possible Functional Groups:
1. Alcohol (-OH):
o Example: Ethanol (CHs-CH,0H)
2. Ether(-0-):

o Example: Dimethyl ether (CH3-O-CHs)

20\
9. Give the condensed structural formulas ofthe ollowm mﬁ@%@@g fsv each on
the basis of functional group. \\ \\’\X J
O ~

(a) CH3-CH,-COOH:

Condensed Formula: CH k
Functional G Cld COOH
Example: P\ﬁcjﬁahofc aC|d

(b) CHs'CHz'CHz‘OH:

Condensed Formula: CHz-CH;-CH,-OH
Functional Group: Alcohol (-OH).
Example: Propanol.

10. The diagram represents an organic compound that contains three different elements.
Answer:

This compound contains carbon (C), hydrogen (H), and chlorine (Cl).
It is likely Vinyl Chloride (CH,=CHCI), an important precursor for PVC (polyvinyl chlorlde).
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Classify Vinyl Chloride as a saturated oT'\u psﬁjtu’r Egctgmpbund\ '
Answer: Vinyl chloride is arfyhs?turatga\ ompg hd ause it contains a double bond (C=C)
between two carbon atoms. \
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Sketch the structural formula of a two-carbon compound contammg the ffollowlng- functlonal
(a) Alcohol' \ | s

Structure: CHs-CH,-OH (Ethano,l)‘

~\ Ji' I\J ! '\ \

(b) Aldehyde.J J"'-l;‘-:' NNN @

Structure: CHs-CHO (Ethanal)

(c) Carboxylic Acid:

Structure: CHs-COOH (Ethanoic acid)
(d) Alkene:

Structure: CH,=CH, (Ethene)

Aspirin is a mild painkiller and fever reducer. It is manufactured from salicylic acid.
Structure of Aspirin:

_,—\\

The functional groups in aspirin include: o ,\C_{\\ (C ’I\f ‘,\,__‘ W\
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1. Carboxylic acid (-COOH). a L~ \\ WAVLY
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2. Ester (-COO-). AN AEERARE) AN
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Identify the\fruhctlonal groups present in the compound and encircle them. Justify your
selection.
Functional Groups:

1. Carboxylic Acid (-COQH): Present in aspirin.

2. Ester (-COO-): Contributes to aspirin's properties.

Construct the general formula for an alkane, an alkene, alkyne, and an alcohol containing two
carbon atoms.
1. Alkane: C;Hs (Ethane)

2. Alkene: C;H, (Ethene)

3. Alkyne: C;H; (Ethyne)

4. Alcohol: C;HsO (Ethgno!)
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Water adds jtoJ ethéhe accordlng to the following reaction:
CH;=CH; + HEU > CH1CH,0H

¢ Functional Group in Reactants:




= ﬁ\ﬁﬁﬁ
o Double bond (C=C) in ethene. -~ 1)\ (L O\ WU
— "\ \\' !I \/O l\}‘:'_'}'\"“

o Hydroxyl group( OH) in waterf;)\ ,/L \\'-.\ \J \ \\ B) pe=
* Functional Groupn‘rﬁrogirﬁ ( \\\ \1\\'\ \ &
ﬁmﬁﬁémup HJH) in ethanol.




13.1: Organic Comq:ountis
1. What are mrﬁamb compounds’

Organic compounds are chemical compounds that primarily contain carbon atoms bonded with
hydrogen, oxygen, nitrogen, or other elements. They form the basis of life and include
carbohydrates, proteins, and lipids.

Example: Methane (CH,) is the simplest organic compound.

2. Why is carbon important in organic compounds?

Carbon’s ability to form four covalent bonds allows it to create diverse structures such as chains,
rings, and branches, making it the backbone of organic chemistry.
Example: Ethanol (C;HsOH) contains a carbon chain and is widely used as an alcohol.

3. What are hydrocarbons?

Hydrocarbons are organic compounds made only of carbon and hydroger’ra\tomﬁp. Fhe\;“afe

categorized into alkanes, alkenes, and alkynes based on the!r bronth ng \ O
Example: Propane (CsHg) is a hydrocarbon used{n fookmg fuel‘ ) ,I

o \\ a', \ .. \‘. \ /,_,

4. What are natural sourcesﬂf orgamc coi'npo);hds? N

Natural source mcl~l$tfie.1 pﬁants, anlmals and fossil fuels such as petroleum and natural gas.
Example: Glg $e~(C5H1205) is an organic compound derived from plants through photosynthesis.

13.2: Functional Groups
1. What are functional groups in organic compounds?

Functional groups are specific groups of atoms within a molecule that determine its chemical
properties and reactivity.
Example: The hydroxyl group (-OH) makes alcohols like ethanol soluble in water.

2. Why are functional groups important?

Functional groups influence the physical and chemical properties of organic molecules, enabling
diverse chemical reactions.
Example: The carbonyl group (-C=0) is present in aldehydes and ketones.

3. Name common functional groups.

Some common functional grqups are hydro‘xﬂ Grl-l) 'carboxyl ( COOH), amino (-NH,), and alkyl (-
CHa).

Example: The carbO)Ty} grd)up makés acetic amd (CH3COOH) acidic.

'/ - -|' )

|
4. What is thé functlonal group in alcohols?




The functional group in alcohols is the hydroxyl group ( OH) It |mparts soTubllltv and po[anty to the
compound. N\ A T WY/ (elo~
Example: Methanol (CH30H) is a 5|mple alcohof wath a hvdroxyl groupn

13.3: Homolognus Be}“lejs o
1. What is a' HOmologous series?

A homologous series is a group of organic compounds with the same functional group and similar
chemical properties, differing by a CH; unit.
Example: Alkanes like methane (CH,4), ethane (C;Hs), and propane (C3Hg) form a homologous series.

2. What are the characteristics of a homologous series?
¢ Members differ by a CH; group.

e Have similar chemical properties but gradual changes in physical properties like boiling
points.
Example: Alkenes (C=C) show a homologous series, with ethene (C;H4) and propene (CzHs).

3. Why is a homologous series important?

It helps predict properties and reactions of compounds wu:hm the séﬁes A,
Example: Knowledge of alkanes allows pregh;rlcins abOut\higher alkahes Ilke butane (CaHio).

/d-

4. How do physical propertlefs change m a hbﬁ\ologous serles'-'

As the moleculios;zﬁnrqr@ases‘ boullng and melting points also increase due to stronger
intermolecular forees
Example: Propane (CsHs) has a higher boiling point than methane (CH,).

13.4: Nomenclature of Organic Compounds
1. What is IUPAC nomenclature?

The International Union of Pure and Applied Chemistry (IUPAC) system standardizes the naming of
organic compounds based on structure.
Example: CH, is named methane.

2. What are the basic rules of IUPAC naming?

¢ Identify the longest carbon chain.

e Number the chain to give the Iowestnumbersto substltuents 1A (C\L

e Use prefixes and suffixes for functronal groups
Example: CHaCHzOI-Hs named ethanol \\ U

3. How are alkenes namefl"
Alkenes are\narlned by replacmg the "-ane" suffix in alkanes with "-ene" and indicating the position of

the double bond.
Example: CH,=CH; is named ethene.

4. What is the IUPAC name for CH;COOH?




The compound CH3COOH is named ethanoic acid, with "eth" |nd|cat| ng two car}:mn’s and ' -oic acid"
indicating the carboxyl group. N\ A ' [ (e lo~=
Example: Ethanoic acid is commonly known asvmegar _'; ]/

13.5: Isomerispr I. -
1. What is |sbmerlsm in organic chemistry?

Isomerism occurs when compounds have the same molecular formula but different structures or
arrangements of atoms.
Example: Butane (C4H:0) has two isomers: n-butane and isobutane.

2. What are the types of isomerism?
e Structural Isomerism: Different connectivity of atoms.

e Stereoisomerism: Same connectivity but different spatial arrangements.
Example: Glucose and fructose are structural isomers.

3. What are structural isomers?

Structural isomers have the same molecular formula but different arrangements,afatoms* resulting
in distinct properties. - TN '\r .' ./,_,'-7; \ ,.-_.f\‘-~;'--
Example: Pentane (CsH;;) has stralght cham aneP branched |sc1mer5

4. What are geometric |somer$’

Geometrici isomers {Hﬁtﬁms lsomers) dn‘fer in the spatial arrangement around a double bond or ring
structure. "\1[ I' A

Example: In but-2- -ene, cis-but-2-ene has both methyl groups on the same side, while trans-but-2-ene
has them on opposite sides.
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1. Why are fu nctleqtaijgdoubs 1mporta ntin organic compounds?

Definition of fﬂncﬁonaT Groups

Functional groups are specific groups of atoms within molecules that determine the chemical
properties and reactivity of organic compounds. They are the "active sites” where chemical reactions
occur.

Importance of Functional Groups
1. Chemical Reactivity: Functional groups define how a molecule reacts in specific conditions.

2. Classification: Organic compounds are classified based on their functional groups, such as
alcohols, aldehydes, and acids.

3. Physical Properties: They influence boiling point, solubility, and polarity.

Example: A
-~ I A 1\ “\
The hydroxyl group (-OH) in alcohols like ethanol makes the co;np@qu%,phju{"t@tér—‘agd reactive
\ \ N | /_) ~y
with acids. B .:,- A \\,\ \ \\ | '\ \ a'l (2

2. What is the dlfgﬁﬁﬁ ﬂ betw,éﬁn Structural and geometric isomerism?

Structural lﬁrd}\'}

Structural isomers have the same molecular formula but different arrangements of atoms within the
molecule. This leads to differences in physical and chemical properties.

Example:

Butane (CsHq0) exists as:

e n-Butane: A straight-chain structure.
e Isobutane: A branched-chain structure.
Geometric Isomerism

Geometric isomers have the same molecular formula and connectivity but differ in the spatial
arrangement of atoms around a double bond or ring structure.
Example:

Key Difference

. Strgqtqral ursﬂ‘hers dfﬁ'er in connectl\nty

. Geometrlc isomers differ in spatial arrangement.




3. How do physical properties change in a homologous serles? N\~
Definition of a Homologous Series r | (0 \o2~"~

A homologous series is a group of organlc: ccrmpounds \mth the same functional group and similar
chemical properties, dlf'ferlng by.a CHz unlt .

Changes in PhyISJcaI Frqpﬁrhes

N|
1. Bmllng and Melting Points: As molecular size increases, boiling and melting points rise due
to stronger van der Waals forces.

2. Solubility: Solubility in water decreases with an increase in molecular size because larger
molecules become more nonpolar.

3. Density: The density of members also increases gradually.
Example:
¢ Methane (CH,): Low boiling point (-161°C).

e Propane (CsHg): Higher boiling point (-42°C).

| \

4. What are the rules for naming alkanes in [lUPAC nomenclatu e ) ,

. 5 UK § ---/\_,

Steps for Naming Alkanes D _T",

1. Find the Longest Chain Idénhfy the«ldqgeSt cUntlnuous carbon chain in the molecule.

2. Number the Fh?‘h Number the chain from the end nearest to a substituent to assign the
Iowés,t boéﬁ le numbers to branches or functional groups.

3. Name Substituents: Use prefixes like methyl-, ethyl-, or propyl- for side chains, and arrange
them alphabetically.

4, Combine Names: Add the names of the substituents to the base name of the alkane (based
on the length of the longest chain). Use suffix "-ane" for alkanes.

Example:
CH3-CH,-CH,-CH3

e Longest chain: 4 carbons = "butane."
e No substituents, so the [IUPAC name is butane.

For CHa-CH(CHa)-CH,-CHs:

e Longest chain: 4 carbons = "butane." REX k \ (C\OUB*

e Substituent: Methyl group( CH3) at pEJSIl'IOn"ZI:".,:"I

e |UPAC Name: 2- Methvlbutane




13.1: Organic Compcj:‘urlid§
\ N |
1. Wh‘qtizire ‘organic compounds primarily made of?
a) Hydrogen and nitrogen
b) Carbon and hydrogen &
c) Oxygen and carbon
d) Sodium and potassium

2. Which of the following is the simplest organic compound?
a) Ethanol
b) Methane &
c) Acetone
d) Benzene

3. What are hydrocarbons?
a) Compounds with only oxygen and hydrogen P~\{
b) Compounds with carbon, hydrogen, and oxygen _ || .' r/ '\\(._; %\ :
c) Compounds with only carbonand H mgehn% \\ ‘ ]\ % Y=
d) Compounds with, 5L{Ifur and m roge\ \ \ LI\ »

4. Which of the fq]j?winé é\pn example ofa hvdrocarbon’
a) HzQJ N\ ’F\\“\\]l\ | C
b) C\Ms {Propane)
c) NaCl
d) o,

5. What is the primary source of organic compounds?
a) Plants
b) Animals
c) Fossil fuels

d) All of the above &

13.2: Functional Groups

6. Which of the following is a functional group?
a) -OH
b) -COOH
C) 'NHz A~
d) All of the above &

7. What |ftl5e furic'ljibnaf group of alcohols?

a) \NHz
b) -COOH




c) _OH @ —1 ¢ —‘ .II _.___.‘ I" I ,I' | '. ".I.I'_I
d) -CH, ~ Thatilh Bhy(elo=

8. What is the functlonal group m Carboxvht acl ds?’_i'-'---" \ 3 ]
a) -OH AT LS
b) -COOH \] ]
o) NHy |\
d)-C=0

9. What is the functional group in aldehydes?
a)-OH
b) -COOH
c) -CHO «
d) -C=C

10. Which functional group is found in ketones?
a) -COOH
b) -NH,
¢) -CHO
d)-C=0 &

13.3: Homologous Series

11. Whatis a homologous\serles? Y
a) A series of | ton#pounds with the same physical properties
b) AE#J’IESbf compounds with different functional groups
c) A series of compounds with the same functional group and similar chemical properties

4

d) A series of compounds with varying carbon content but no functional group

12. Which group of compounds forms a homologous series?
a) Acids and bases
b) Alkanes, alkenes, and alkynes
c) Polymers

d) Hydrocarbons <

13. What is the general formula of alkanes?
a) CnH2n+2 &
b) CnH2n

14. How do members of a homologous serles dlffer frum each other'-’
a)ByaCHgroup  {\| || (| ||\~
b) By a -CO. qmyp]
c) Byjak:Hz group W
d) By a functional group




15. Which is the first member of the alkane serles'-‘ ~ &) O WY
a) Ethane \ Y\ 2 \
b) Methane <
c) Propane 0\
d) Butane Ml

\INIAN
13.4: Nomenclature of Organic Compounds

16. What does the prefix “meth-” indicate in IUPAC naming?
a) One carbon atom &
b) Two carbon atoms
c) Three carbon atoms
d) Four carbon atoms

17. What is the suffix used for alkanes?
a) -ene
b) -yne
c) -ane &
d) -ol s\

18. What is the IUPAC name of CH.2 -, O
a) Methane & W74
b) Ethane
c) Propane., NI NP

d) Bl!lialneu\ NN

19. How are double bonds indicated in alkenes?
a) By adding the prefix “di-”
b) By using the suffix “-yne”
¢) By using the suffix “-ene” <«
d) By adding a number

20. What is the IUPAC name of CH;-CH,-OH?
a) Methanol
b) Ethanol <
c) Propanol
d) Butanol

13.5: Isomerism f g

21. What is isomerism? \/ /\ \ \
a) Compounds with cﬂfferent molecular fermulas but similar structures
b) Compourﬁls ]w]th the same molecular formula but different structures &
c) Cqmbaun s'with similar properties
d) Com pounds with the same structure but different atoms

22. What are structural isomers?
a) Compounds with the same molecular formula but different spatial arrangements




b) Compounds with the same molecular formula but djﬁe{enpcﬁﬁne.;ﬁ#iﬁj'bf"'=éf6ms 4
¢) Compounds with different molecular-formulas "\ WY/ (elo~=
d) Compounds with identical structures | ( () VW

23. What are geometricisomers? | || |
a) Isomers V\Tllthlltﬁesame molecular formula but different functional groups
b) I's'_oﬁéﬁ with the same molecular formula but different spatial arrangements around a
double bond &
c¢) Isomers with different molecular formulas
d) Isomers with the same structure

24. What is the difference between cis- and trans-isomers?
a) Cis-isomers are functional groups on the same side; trans-isomers are on opposite sides
b) Cis-isomers have different molecular formulas; trans-isomers have the same
c) Cis-isomers are liquids; trans-isomers are solids
d) There is no difference

25. What is the molecular formula of butane?
a) CoHs |
b} CaHqo V =% o \ f,'\/
c) CsHs o Tl \ .
d} C5H12

AN =
General Orgqil;}it;‘qh\éﬁistrv
26. Whic’h type of bond is present in alkanes?
a) Single bond &
b) Double bond

c) Triple bond
d) Aromatic bond

27. What are alkenes?
a) Compounds with single bonds only
b) Compounds with at least one double bond «
¢) Compounds with triple bonds only
d) Compounds with aromatic rings

28. What type of compound is ethyne {C;H;)?
a) Alkane
b) Alkene AR NE
¢c) Alkyne & ~ O\ A/ .
d) Alcohol Q)

29. Which is the simplest ketone?
a) Acetaldehyde
b) Acetone <
c¢) Ethanol
d) Methanol




30. What is the name of CH-CH,-COOH? S GONS
a) Propane o /i‘-‘\\ A ‘(\T _\\Bi\] If . \o2
b) Propanoic acid < - . T‘?"\uf/"\"\’ O\ \jx_\,\,,_ 1."
¢) Ethanoicacid O\ \ "1 \\ AN T
W\ X\ \I'\ \ J -

‘.. ..z \ L\
d) Methanmc_gcl\ 7\ \\ \\,5 v
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