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Carbon and Its Compound

1 Which of the following gases is called “marsh gas-

(l) H, (b) CHg
(l’) CZHI (d) C:HG
Ans : (b) CH.

2. Which of the following will contain covalent donble
bond between its atoms?

(a) Hy (h) O,
(e) NaCl (d) €1,
Ans : (b) O,

Oxygen atam has six (6) valence electrons Thus, o
complete its octet it forms double bond with another
oxyEen atom to get Oy molecule

3. Which of the following can show addition veaction?
(a) C.H,4 (b) C.Hy
(c) C:HOH (d) CH:CH.CH;
A : (ﬁ) CgH‘
Presence of double bond between two eatbon atoms
is the necessary condition to show addition reaction
Thus. only CiH(CH, = CH.) can show the addition
reaction.

4 Which of the following is not the property of
homologous series?
(@) They differ by-CH; units
(b) They differ by-14 units by mass
(¢) They all contain double bond
(d) They can be represented by o general fovmula
Ans : (¢ They all contain double bond

[t is not necessary for a homologous series that it most
contain the double bond,

8§ Which of the lollowmg 15 not a property of carbon?

(a) Carbon compounds sre good conductor of heat
and electricity

(b) Carbon compounds are poor conductar of heat
mnd electricity

(c) Most of the carbon compounds are covalent
compounds

(d) Boiling and melting point of carbon compounds
e relatively lower than those of wonic compounds

Ans : () Carbon compounds are good condnctor of

heat and electricity

Carbon compounds aie covalently bonded and ore

poor conductor of heat and electricity. De to covalent
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bonds, ther botling and melting points are relatively
lower than those of jonic componnds

6. Correct formmla for propancic seid is

(a) CH,;COOH

(b) CH;— CH,~ COOCH;

(¢) HOOCCOH,CH,

(d) CH;COOCH;

Anz : (c) HOOCCHCH

The correct formula for propancic sad 1s o follows
CH;— CH,— (I.'I- OH

1. The Gnal product of chlonnation of methane m the
sun light is-

(n) CH,C1 (b) CH,Cy
(c) CHCl, (d) CCly
Ans : (d) CCl,

8. Oils on treating with hydrogen in the presence of

palladium or nickel catalyst form futs. Tlos is sn

example of

(a) addition reaction

() deplocement reaction

Ans & () addition reaction
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(b) substitution reaction
(d) oxidation reaction
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8. Carbon exists in the atmosphere in the form of
{a) carbon monoxide only
(b) carbon monoxide in traces and carbon dioxide
(¢) earhon dioxide only
(d) coal
Ans : (b)) cubon monoxide m traces and carbon
dioxide

W The mumber of oxvgen molecules usad in the
combustion of 1 molecule of ethanol is-
(a) 1 (b) 2
(c) 3 (d) 4
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Ans: (c) 3

General formnla of alkyne s

(I) C,,H.,..; (b) Cn}{‘
{¢) CoHau s (d) C.H,
Ans: [(‘) C.Hh-y

Congider the following statements related to dimmond

mid graphite.
Bothdnmondtmdgnphxwmuwdssubtum

2. Dhinenond and graphite have diffsrent arrangements
of carbon atoms.

3. The carbon atoms in graphite have a different
number of nentrans from these m dimnond.

4. The carbon atoms in both graphite and diamond
have four single covalent bonds.

The meorrect statement(s) 1s/ore

(a) 1and 3 (b) 2 and 4

() 1.3and 4 (d) All of these

Aus: (c) 1,3 and 4

Diwmond  has & tetrahalral arrangement  wherens

graphite has a hexagomal planar amangement of
carbon atoms. In cuch cose, C— C bond s covalent

Dinmond is used as an abrasive, but graphite does
not. Dismond and graplote differ m the mamber and
armngement of carbon atomes but not in the nature of
carbon atoms. Graphite ako has double bonds along
with single bonds

What would happen if graphene 1s heated in sufficient
supply of air?

(n) It aggregates to form graphite

(b) Tt gets converted mto dinmond

(€) Carbon dioxide gas is released

(d) It becores a non-conductor

Ans : (¢) Carbon dhoxide gas 15 relessed

Graphene s an allotrope of carbon and all the allot-
ropes exhibit similur chemical properties So, when
heated in excess of air, it gives carbon dioxide gos,

C* does not exist but PhY exists although both

belong to the same group. This 15 because

1. size of carbon is mnch smaller than Ph

2. large amount of energy is needed in case of carbon.

3. muclens cannot hold such o lage munber of
eleotrons.

4 nucleus cannot hold such s large wmmber of
ehectyons.

The correct statement(s) is/aie

(a) Only 1 (b) 1 and 2
(¢) Only 3 (d) 2. 3and 4
Ans : (b) 1 and 2

Size of ¢ t5 ranch smaller as compared to PL and
from a nucleus having 6 potons, it is very difficult
to remove 4 eleotrons se s large amount of encrgy =

required for this purpose.

Methane, ethane and propane are said w form a
homologous series becanse oll are-
() hvdrooarbems

(b) suturated compounds

(¢) aliphatic compounds

{d) differ from each other by a CH, group

Ans 1 (d) differ from cach othey by a CH; gronp
Methane (CHj), Etbsne (HiCHg) and propane
(CH;CH,CHy) differ from each by a CH; group.
Hence, these are said to form a homologous series.

When methane i bmmt in an excess of an, the
products of combustion sre-
{a) € and H.O
(C) CO; and H:

Ans : (d) COs and H,0

{b) CO and HO
(d) CO; and H,O

The structures of three hydrocarbons are given below,

lll H f|1 i H
II—(I:—(|3—(II—]I
H H H

III lli H H
ll—?—C—C—C—H

HHHH

Which statement is corvect for all the above three
compounds”

{n) They wic somers of each other

(b) They have the sume general formula

(¢) They have the same physical properties

(d) They resct with squeons bromine

Ans : (b) They have the same geneval formula

All the given componnds have only C-H and
C —C smgle bonds and hence belongs to the same
hotnologons series, e their general formula s samne,
Note: These compounds belong to alkane sexies,
general formnls of which is O, Hyo

The disgram shows the molecule, ethyl propanoate
O
CH,—CH,—C\
O—CH,—CH,

How many bonding pairs of electrons ave there in the
malecule?
(a) 13
(c) 17

Ans (o) 17

(b) 16
(d) 20
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19. Which compound has an addition reaction with

chlorine?

(a) CyH, (b) C,H,OH
(¢c) CyHs (d) CH;COH
Ans : () CaHy

Only unsatwrated compound, ie compound with
gemeral formmula O Hy, or C Ha o show addition
renction with chlorine. Thus, C;H(C, H,.) gives an
addition reaction with chlorine

C.H,+Cly — C,H¢Cl;

H\ /H "\ /“
c=¢ +c0|, —= H—C—0—H

- NH a” ~Na

20. Which one is an examnple of substitution resction?
(a) CH;=CH,+H, —=» CH;— CH;
(b) CH;CH,O0H ™), e coon
() CHy+ Cly —*—+ CH,Cl + HCL
(d) CH = CH + H, —=— CH, = CH,
Ans : (¢) CH; +Cl; —*—+ CH,C1+ HCI

When one atom or group of atoms s reploced by
some other atom or group of atome, it is known as
substitution resction

Option (¢) i an example of substitution reactian,

m which one of the hydrogen atom is replaced by
chlorine (C1) atom.

M. The nnmber of 4° carbom atons in 2. 2 4 4-
tetramethyl pentane is-
(w) 1
{c) 3

Ans: (b) 2

()2
(d) 1

22. Winch of the [ollowing = not the use of graphite?
() It is used as labricant
() It is wsed in manufscturing of lead-pencils
(¢) It 15 nsed in manufacturing of artificial dismond
(d) It is nsed for making insulated plates
Ans : (d) Tt is used for making msulsted plates
Graphite can not be used for making insnlated plates,
o it s o good conductor of electrcity,

2. Whach of the following is the purest form of carbon-
(n) charcoal (b) coal
(¢) diamand (d) graphite
Ans 1 (¢) dismond
Diamond 15 the purest form of carbon
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Buckminister fullerene is an allotropic form of

(a) phosphorms (b) sulphur
(e) earbon {d) tm
Ans : (¢) carbon

One mole of o hydrocamrbon X reacted completely
with ene male of hydrogen gas in the presence of n

heated catalyst.

What could be the formmls of X7

(a) CiHg (b) CyHy
(e} CsHq (d) C:Hy
Ans : (b) CyHyy

Since, the compound rescts completely with one mole
of hydiogen; it should be an alkane with cne degree
of msataration. The general formula for alkenes s
CaHa

Ifn -5, C.Hw

Thus, CyHye is X

Organic compounds will always contuin-

() earbon (b) hydrogen
(¢} mitrogen (d) sulphur
Ans : (a) carbom

Compound XI5 a six carbon compound, When it s
burnt, hight 15 fenevaled. Here, the colour of the flame
is vellow bevause of the presence of carbon particles.
Compound X cannot be

(&) CisHin (b) CuHu
{c) CuHa (d) C;:Hpw
Ans (h) CgHu

C:Hy, 1= o satumated hydrocarbon, so colbmr of the
flatoe during its combustion will be blue. Thus, CHy,
cannot be X

A reaction scheme is shown below
Ethene + Steam 5

X b Y—=2Z
What is the final product Z7

(n) A carboxylic acid (b) An sleohol
() An alkene (d) An ester
Ans : (d) An ester
Ethene + Steaun —— o ¢ { OH
(CH, = CH,)(F,0) Etbanol
(X)
Acidified
potassulm
dichromate
V1)
C,H.0M
CH,COOCH, CH,COCH
Ethyl aetate Ethnuoi acid
(Ester) (Y)
(Z)
Page 27
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Which is a gemeral formula of alkenes-
(a) Colan:s (h) O Hy,
(¢) CnHaz s (d) None of the sbove

Alﬁ : (b) C.Ha;w

The fanctional group represent aleohol is-

() —OH (b) —CHO

(¢) —COOH d)y>C=0

Anz: (a) —OH
—-OH = alcshol
—=CHO = aldehvde
—{COOH = Carboxylic acid
>C=0 b Ketone

When ethane s burnt in excess of air, the products of
combustion are-

() © and H,O

(c) 00, MHQ

Ans @ (d) CO,and H,0
COy und HyO sre produced when ethane s bunt i
excess of aic

When vanespati oil reacts wath hydrogen then it
convert imto vansspati ghee In this process catalyst
used 35,

(b) CO and H,0
(d) UO, and H:U

(a) Fe (b) Mo
(e V (d) Ni
Ans @ (d) Ni

Catalysts like Pd, Pt, or Niwre nsed in hydrogenation

Process.

Observe the following pairs of ciganie componnds

1 C,H,OH and CyH,,OH

2 CerOH and CQHUOH

3 C4HuOH and C3H, OH

Which of these pan is o homologous sevies accordmg
to increasmg order of carbon atom.

(a} (111} anly (b) (IT) only

(e) (I) only (d) All of these

Ans : (o) (1) enly

C4HoOH and CsHy OH represent homologons series
because they differ from each other hy a CH, group.
CH,CH.CH.CH,OH, CH,CH.CH,CH.CH.,OH

Chlorine reacts with saturated hydrocarbons at room
temperature in the

{(n) absence of sunlight

(b) presence of sumhght

(¢) presemce of water

(d) presemce of hydrochlone scad

Ans : (b) presence of sunhght

Pentane has the molecenlar fonnula CyHy It has
(n) 5 covalent bonds (b) 12 covalent bonds

(¢) 16 covalent. bonds {d) 17 covalent bonds

Ans : (¢) 16 covalent bonds

Pentane has 16 covalent bonds (12 C-H and 4 C-C
homds)

Stroctoral formuls of benzene s
[ ch/][
2NN
1 —1 H o
(=) ")c\ e (h) }KI C{{
3 C; u-S
H

The soft exystalline form of carbon is
Ans : Graphite

....... cand . wme the two allotropes of carbon.
Ans @ disanond, graphite

Next homologue of ethane is
Ans @ Propane

Valency of carbon in ethylene is
Ans: 4

Ethylene bums in air to form COs and
Ans : Water

The molecular mass of any two adjscent homaologous
Ans: 14

Vinegaris ... .. % solution of ethanocic acid in water.

The purest form of carbon s .. ...
Aus : Dismond

The general formuls of sleohols s .. ...
Aus : C Ha i OH
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Cu.Ha, = the general formula of
Ans ¢ alkenes

The ability of carbon to form chains rise to o
sentes of compounds

Ans : Homologous

Hydrogenation of vegetable oil1s ...
Ans : addition

Newly d@m allotrope of carbon = . .
Ans : Fullerena

hydrocarbams  decolounse brown colour of
bromine water
Ans : unsstwated

Sonps react with hard water to form
Ans : scuin

The functionsl group present in carboxvlic acids is
Ans : — COOH

Detergents canses  pollution.
Ans : water

1

Unsatursted hydrocarbens normally undergo addition
reactions

Ans : Troe

Unsatorated hydrocarbons give addition reactions
Ans : True

By hydrogenation, vegetable oils into vanaspati ghes
Ans : True

Carbon forms covalent bonds with itself and other

elements such as hvdrogen. oxvgen, sulphur, mitrogen
and chlorine.

Ans ¢ True

Cubon snd its compounds are gome of our major
sources of fuels.
Ans : Tre

The functional gronp of chloro alkane is —Cl
Ans : True

Carbom s a versatile #lement.
Ans : True

The first member of alkyvoe homologous series 1s
cthyne
Aus : True
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When hvdvocarbons burn in air, earbon dioxide and
hydrogen are produced with heat energy.
Ans : False

The next higher homologue of ethanal is pentonol
Ans : False

If o hydrocarbon has donble or triple covalent bond,
it i= saturated

Ans : Falso

Graphite ig a good conductor of electricity.
Ans : True

The simplest saturated hydrocarbon is methane.
Ans : True

Ethanol is the first member of the aleohol homologons
sores.
Ans @ False

Dinmond is o good conductor of electricity
Ans : False

Heating ethanol ot 443K with excess of cone HaS0,
results i the dehydration of ethamol to give molecules.

Ans : False

Graphite s nsed in pencils.
Auns ; True v

Carben has the nnigue ability to form bonds with
other atoms of carbon, giving rise to large molecules

Ans : Tine

Invertase and wmylase are two enzvmes involved in
fermentation of ethanol from sugar.

Ans : False

DIRECTION : Each guestion contains statements given in
two columns which have to be matched. Statements (A, B. C,
D) in cohunn-T have to be matched with statements (p, 4, 1, &)

in column 1T
1
ot 1 Caluron 11
(A) | Combustion ®) | outtg+ 01, -2
reaction C3H; Cl + HCY
(B} | Oxidation reaction | (@) | ey o, o, 0
CH, - CHY
() | Additian renction | (1) | 6 e
HOHO + H,0
NN "2 Page 29
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P Col I with words/statements in Column B,
(D} | Substimtion 8) | cmons30m0— 5.
Tenction I00; « 3H; 0
Column A Colunm B
Aus : A, By, Cq, D-p (A) | CH,OH + CH,COOH () | Addition reaction
% — e (1,000 0H + H. O
(B) | CH.= CHy« H, —={ (q) | Substitution
Column | Column 11 CH, ~ CH, Temction
(A) | -CHO (p) Azo Compounds (©) | cH - Cly = . (1) | Neutralisation
(B) | =CONH, {(q) | Aldchydes CH;C1+ HCL reactiom
(C) | -NH, (r) Acid amides (D) | cHyCO0H + NaOh — (8} | Esterification
(D) |-N=N— (s) Aritas CH;COONa + H,0 reaction
Ans: Aq, B, Cs, D-p Ans : As, B-p, Cq, D-r
:
Colmnn 1 11
= S DIRECTION ¢ In' the following questions. & sterement of
(A) | CH,=CH, (p) | Saturated assertion (A) 1s followed by a statement of reasan (R) Mark
(B) CH, (q) | Unsaturated the correct choice as:
3 A (a) Both assertion (A} and reason (R) are true and
CH; CH, renson (R) 15 the coneet explanation of assertion
©) | CH, CH, CH Jic (A).
5 HSC it ) S (b) Both assertion (A) and veasem (R) are true but
o "\3. (8) |Cyelic resson (R} & not the comect explanstion of
CH ‘H assertion (A)
SH ‘H (c) Assertion (A) is true but reason (R) i falee
Son” (d) Assertion (A) is false but reason (R) is true
(e} Both Assertion and Reason are false
A b < D 1 Assortion : Graphite is slippery to touch.
(a) q,r p, s p.r q, 8 Reason : The vanous layers of carbon atoms in
held her by all’
(b) e q S a.p Et::iite are together by weak van der Wall's
() q,= Lp QP Q7 Ans : (o) Both assertion (A) and reason (K} are true
() p, T P.q T, 8 r.q and reason (R) is the correct explanstion of assertion
R (A).
Ans: (a) A-q,r Bp.s Cp.r, Dq= K Grapiilie cryoind comeinis-of saricos Tnnis ofikarbion
. atoms in which each carbon atom is Joined to three
other atoms by styong covalnt bouds. The vanous
Colmm 1 Colomm 11 layers of carbon atoms in graphite are held together
by weak der Wall's forees makmg at shppery to
(A) | Halogentation (1) | SOs+cone. HaSO, et e i f
Copper
(B) | Brass (q) | HI +HIO, 2. Assertion : Dismond sad graphite sre sllotropes of
carbon
(C) | Bronze (¥) | Cla+ UV light Reason : Some chanents casn have several different
Magmalium &) | Faming nitvic acid stractural forms while in the same physical state
A B c D Ans: (u) Both sssevtion (A) snd reason (R) are true
and reasom (1) is the correct explanation of assertion
@] ar . p a (A).
(b) q, s pr q - :
3. Assertion : Thud wersber of alkane 1 propane (C;H.)
(<) 1 p.s q 5
(d) P q T8 P r Reason : It is obtained from general formula C_ Hg, 4
. Ans : (a) Both sssertion (A) and reason (R) are true
Bt (e) ax, O Op, Dy and reason (1) is the correct explanation of assertion

DIRECTION : Match the words/staterments m Column A
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Chap 1 : Carbon snd lts Componnd

(A).
CyHy can be obtamed from general formula, C Hy, .y

Assertion : Carbon shows maximum catenation
property in the periodic table

Reason : Carbon has smoall size and thus, forms strong
= hond.

Ans : (a) Both assertion (A) and reason (R) wie true
and reason (R) 18 the correct explanation of assertion
(A).

Catenation 15 the bonding of atoms of the same
chment into a series, called as Chain. Catenation
oceurs more readily with carbon. which forms strong
vovalent bond with other C-atoms to forn long chans
and structures

Assertion : Hydrogenation is the process of converting
nn oil mto » fat, called vegetable ghee

Reason : Hydrogenation is conmied out in presence of &
catalyst nsually finely divided nickel

Auns : (b) Both assertion (A) and veason (R) are
true but reason (K) is not the comrect explanation of
pssertion (A)

Assertion : Carbon monoxide is extremely poisonous
m noatare.

Reason : Uarbon monaxide is formed by complets
combustion of carbon.

Ans : (¢) Assertson (A) 15 true but 1eason (R) is false.

Assertion : When cthanol s heated at 443 K with
exces cone. HaSO, ethene is obtamead

Reason : Conc. H;SO, acts us a dehydrating agent.
Ans : (a) Both assertion (A) and reason (R) are trne
and vesson (R) is the correct explunation of sssertion
(A)

When ethanol is heated with cone sulphurie scd
[H;50,] ar 443 K. dehydration takes place and ethene
s obtamed. Tn this, cone. HoSO, acts as a dehydrating
agent.

Assertion : CH;Cl s obtained framn CH, by the action
of Cl; in the presence of sunlight
Reason : It s obtained by addition reaction.

Ans : () Assertion (A) is true but reason (R) is fudse.
CH,Cl 15 obtained from CHy by substitution reaction
by the action of Cla in the presence of sanlight

Assertion : In ostenfication, carboxyvlic acid and
alcohol reacts in the presence of acid toa give ester.
Reason : Estenification is the yeverse of saponification.
Ans : (c) Assertion (A) is true but reason (R) is false
In estrification, RCOOH, -H s replaced by -R” of
R'OH m the presence of acid to form RCOOR'

Assertion (A) : lso-butane 1s the isamer of CH o
Reason (R) : Iso-butane has four C' and ten-H atom.
Aus: (b) Both sssertion (A) aud resson (R) aze
true but reason (R) is not the corvect explanation of
wssertion (A).
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CHz= CH = CHy is the stimetural isomer of butane.

Assertion : The most of carbon compounds are good
conductors of electricity

Reason : They do not dissociate o form jons and
remain ag molecules

Auns : (d) Assertion (A) is false but reason (R) is true

Carbon compounds are mainly poor conductors of
electrivity.

Assertion : Cyclopropane i heteroevelic comapond
Reason : Cyclopropane voes into category of those
compounds in which complete ring is formed by
carbon atoms only.

Ans ¢ {d) Assertion (A) is false but reason (R) is tre

Assertion : Acetic acid has six single bond and one
donble hond

Reason : It is unsaturated organic compound

Ans : (b) Both assertion (A) and reason (R) are
tme bnt reason (K) is not the correct explanation of
nssertion (A)

Assertion : Carbon has ability to form long carbon
chains.

Reason : Carbon has a unique property of ahility
to form long stimght snd branched chans called
catenation

Aus : (n) Both assertion (A) and reazon (R) are true
and reason (R) is the conent explanation of assertion
(A)

Assertion : Alcobols have similor chemical propertics.
Reason : All alcohols contains simlar hydroxy (-OH)
functomal group.

Ans ¢ (a) Both assertion (A) and reason (R) mie true
and reason (R) is the correct explanation of assertion
(A)

Assertion : Propene rencts with HBr to give isopropyl
bromide.

Reason : Addition of Br. to alkene place faster in
presence of ionishing snbstance.

Ans: (b) Both assertion (A) snd reason (R) are
tiue but resson (R) s not the correct explanation of
assextion (A)

Addition  of  unsymmetrical  addendum  on
unsymmetrical  alkene  takes place  sccording w0
Markownmikoff’'s mle  The negative part of the
addendum goes on o less hydiogenated carbon atom.

CH,C'"H=CH, + HBr —— CH,—(;J!—CB3
Br
Isopropy! bromide

Acetic acid has structure which has six single bond
and omly ane donble bond. It is an unsaturated organic
compound,
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Assertion : CyH, and C,H,, sre the successive
members of homologous series of methane

Reason ¢ Any two snecessive members m a homologous
senies differ in their malecular forronla by o — CH,
unat,

Ans : (¢) Assertion (A) s true but reason (R) is false
Assertion iz correct but veasom is false Any two
successive members moa homologous senes differ m
their molecular formmls by —CH, — unit.

Assertion : Cavhon compounds can form chain,
bmnchednndtin;mmm
Reason : Carbon exhibits the property of catenation.
Ans : (a) Both assertion (A) and renson (R) are true
und reason (R) 15 the correct, explanation of assertion
(A)

Assertion : Soaps are not suitable for washing purpose
when water s hard.

Reason : Soaps have relatively weok cleansing action.
Ans': (b) Both assertion (A) and réemson (R) are
true but reason (R) is not the corvect explanation of
assertion (A)

Assertion : Carbon monoxide is extremely poisonons
m nature,

Reason : Carbon monoxide 15 fornmed by complete
combustion of carbon

Ans : (¢) Assertion (A) is true bot reason (R) is false.

Asgertion : Acetic ncid is less acidic than aleohol
Reason : The 1on formed after the removal of proton
from acetic acid is less stable

Ans : (¢) Both Assertion and Reasom are false

Both Assertion and Reason wre fulse. Acetic acid is
more acidic than aleohol hecanse of the more stahility
of ion formed after the removed of a proton.

. Assertion : Dinmond and graphite are allotropes of

cnrbom

Reasan : Some clements can have several different
structural forms while in the same physical state
These forms are called allotropes

Ans : (a) Both assertion (A) and reason () are trme
and yeason (R) s the correct explanation of assertion
(A).

Assertion : Cooking oil decolourises bromine water.
Reason : Cooking oil is a saturated compound.
Ans : (b) Both wssertion (A) and reason (R) are
trae but reason (R s not the carrect explanation of
ussertion (A).

Assertion : Soap has good cleansing action.

Reason : Scap has shoct chain of hydrocarbon. Which
acts as hydrophobic and long jonie part which acts a
hydrophilic

|)(U'n ‘

Aus ; (c) Asservion (A) 15 true but resson (R) i false.

Soap has long chan of hydiccarbon and short chain
of ionc part.
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