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i FUNDAMENTAL CONCEPTS:
i s topic, student shouid be able to:

2 Define relative molecular and formula
masses, based on the '2C scale and concept of
8 Exgiainmols in terms of the Avogadro's constant.

% Aply mass spectrometric technique in detemmining
8 rizfve ztomic mass of an element ‘using the
mass spaciral data provided.

& Caisuze empincal and molecular formulae, using

~b v
S hw,

sichiometric caleulations using mole
Whi'ﬁrhing.

3 neating masses

B Volume of gases

. U Perentageyield
e explain following concentration units of

e

: Permentage composition

b Motary

f’;. t
4 - Mol fraes

CHEMISTRY

of eule

lﬂsgm(l;l,((\.(l‘llll‘:;:].\‘Atl(m‘m' and molecules can either gain or

Molals ‘l’t"ll(l \"t mm‘mg charged particles called ions.

changed i£1|1q r\;) lose electrons, becoming positively
a0 §. Non metals tend to gain electrons forming

negatively charged ions. When x-rays or a-particles are

;?nssqd lhrpugh molecules in a gaseous state, they are
converted into molecular ions.

2) Atomic Mass: The atomic mass of an element is
determined with reference to the mass of carbon as a
standard element and is expressed in am.u. The
fractional atomic masses can be calculated from the
relative abundance of isotopes. The separation and
identification of isotopes can be carried out by mass
spectrograph.

3) Chemical Formula: The composition of a substance

is given by its chemical formula. A molecular substance
can be represented by its empirical or a molecular
formula. The empirical or molecular formulas are related
through a simple integer.

4) Combustion Analysis: Combustion analysis is one
of the techniques to determine the molecular formula of
the substance. :

5) Mole: A-mole of any substance is the Avogadro's
number.of atoms or molecules or formula units of that
substance.

6) Stoichiometry: The study of quantitative relationship
between reactants and products in a balanced chemical
equation is known as stoichiometry. The mole concept
can be used to calculate the relative quantities of
reactants and products in a balanced chemical equation.
7) Molar Volume: The concept of molar volume of
gases helps to relate solids and liquids with gases in a
quantitative manner.

8) Limiting Reactant: A limiting reactant is completely
consumed in a reaction and controls the quantity of
products formed.

9) Theoretical and Actual yield: The theoretical yield
of a reaction is the quantity of the product calculated with
the help of a balanced chemical equation. The actual
yield of a reaction is always less than the theoretical
yield. The efficiency of a chemical reaction can be
checked by calculating its percentage yield.

Fully Solved Textual Exercise.

Each question has four options.

Encircle the correct answer.

1. Isotopes differ in:
(a) properties which depend upon mass.
(b) arrangement of electrons in orbitals.
(c) chemical properties.
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(d) the extent to which they may be | 10. A Iimiting reactar)t is the one which:
affected in electrical field. (a) is taken in lesser quantity in gramg ,.
2 Which of the following statement is not true? compared to other reactants, g
(a) Isotopes with even atomic masses are (b) is taken in lesser quanlity in volymg ,,
comparatively abundant. cgmpared to the other reactants. :
(b) Isotopes with odd atomic masses are (c) gives the maximum amount of

comparatively abundant. product which is required.

(c) Isotopes with even atomic masses and (d) gives the minimum amount of e

even  atomic  numbers  are product under consideration.

comparatively abundant.

(d) Isotopes with even atomic masses and @ Answers

odd atomic numbers are comparatively

abundant. [No [ Ans [ No [ Ans | No | Ans | No | Ans [No | Ans
Many elements have fractional atomic [ila]|ii|c|ii]d v | b |v]d]
masses. This is because: vil a |vii| a fviij ¢ JX ] C]X Ij
(a) the mass of atom is itself fractional.
(b) atomic masses are average masses of Importa nt MCQs
isobars.
(c) atomic masses are masses of isotopes. INTRODUCTION
(@ GG MASSEs ag alv SEA0SMEsoes of | 7. The branch of science dealing with structure,
|s§to%es proportional to_their refative composition and changes in matter and laws
abundance. , and principles which govern these changes
The mass of one mole of electrons Is: is called as:
23 (1)322 mg Eg)) ?.Z%mg a) Chemistry b) Geology
27g of Al will greact completel .withmﬁow c), FPiysics d} Mecnans
mt?ch mass of O; {0 pro ducg Al Oy 2 2. Smallest particle of an element which may of
a5 P e may not have independent existence is
(a) 8g of oxygen .
ggg ;gg g; gzgzp‘ a) Amolecule b) Anion
(d) 24g of oxygen c) Anatom d) Anelecton
The number of moles of CO2 which contain 3 2“:;?; ;ge fined as anything which occup®
?é())g of oaqégsen. (b) 050 a) Molecules b) Mass
(©) 1'_0 (d) 1:50 c) Compounds d) Chemicals :
The largest number of molecules are present 4. Eztee:\mu;:‘\:: I;t:.f atoms present n & s
in: .
@) 369 of H,0 a)  Molecularity b)  Atomicity
(b) ~  4.8g of CoHsOH c) Basicity d) Acidity osie
(©) 2.8g of CO 5.  When an electron Is added to 2 unip
(@  5.4g0f NOs ion we get:
One mole of SO; contains: a) Cation b) Molecule
(a) 8.9 » 10 atoms of oxygen c) Neutral atom d) Anion
(b) 18.1 x 102 molecules of SO, 6. CO* is an example of: . et
(©  8.02x 102 atoms of sulphu a) Stable molecule  b) Anionic M
i g&)\e o 4 gram atoms of SO, bt ion |
. ume occupi ioni dica
((?))) 2.24 d:: Pled by 1.4g of N, at STP is: ? ﬁ?}ttf:l:(l:ar ion L |
(c) %?1';3':; 7. The diameter of atoms is of the order:
@ 112dm a) 2x105m b) 2x107°m %
c) 2x1072m d) 2% 107M |
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10.

1.

12

13.

14.

18.

16.

17.

.18,

Swedish chemist J. Berzeli ined:
a) Aomicdensity  b) '”ZS?JE’L'IJ&%Z}
¢) At;)mlc mass d)  Atomic volume
:;c;\: :fr:\t compounds mostly exist in the
a) Protons b) Atoms
c¢) Neutrons d)  Molecules
Atoms and molecules can either gain or lose
electrons, forming charged particles called:
a) Positrons b)  Photons .

¢) lons d) Electrons
Metals tend to lose electrons, becoming:

a) Positively charged b) Non-metals
ions
c) Negatively charged d) Al of above
lons
Non-metals tend to gain electrons
becoming: i
a) Metals b) Positively charged
. ions
¢) Negatively charged d) (a)and (c)

ions
First atomic theory was put forward by an

English school teacher:
a) Maxwell b) Newton
¢) Sanger d) John Dalton

Determination of atomic masses and
invention of system of writing symbols was
made by:

a) J.Berzelius b) Democritus

¢) Dalton d) none of above
Atoms can be evident by the use of electron
microscope, field lonization microscope and:

a) x-rays b) Video camera
¢) Telescope d) - Compound
microscope
The number of subatomic particles in atoms
so far discovered is more than:
a) 110 b) 100
c) 125 d) 90

‘CsH1205and Cy2H220144 are:
a8) Mono-atomic molecules
b) - Diatomic molecules
¢).Poly-atomic molecules
d) * Hetero-atomic molecules

Clz, N; and O, are:
3)  Diatomic molecules

' b) " Hetero-atomic molecules

‘oo
—

- ¢ Poly-atomic molecules

) Mono-atomic molecules
. He, Arand Ne are:

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

a)  Mono-atomic molecules

b)  Hetero-atomic molecules

c) Poly-atomic molecules

d) Diatomic molecules
NH;, HCl, H,0, Hl are:

a) Diatomic molecules

b)  Poly-atomic molecules

c)  Mono-atomic molecules

d) Hetero-atomic molecules
Haemoglobin contains nearly:

a) 10,000 atoms b) 100 atoms

c) 1000 atoms d) 1atom
Haemoglobin is 68000 times heavier than:

a) Oxygen atom b)  Nitrogen atom

c) Carbon atom d) Hydrogen atom

Molecules of high molecular weight usually
greater than 10,000 are called:
a) Macromolecules b)  Mega molecules
c) Polymolecules d) Gegamolecules
In molecules kinetic and potential energies
are:
a) Definite b) Moderate
c¢) Indefinite d) None of above
Which statement about an atom is true?
a)" - The number of neutrons is not equal to the
number of electrons.
b) Mass numberis less than atomic number.
c) All the elements have only one mass
number.
d) Mass nunber can be equal to the atomic
number.
Which statement about a molecule is
incorrect?
a) Molecules of a substance are similar.
b) Haemoglobin is a homo atomic molecules.
c) Oxygen moleculeis a macromolecule.
d) Itexists independently.
A species having positive or negative charge
is called:

a) Electron b) lon

c) Proton d) Atom
An lon bearing positive charge is called:

a) Cation b) Positron

c) Anion d) None of the above
An ion having negative charge is called:

a) Anion b) Photon

c) Electron d) Cation
Formation of a cation is:

a) Exothermic b)  Non-endothemic

process process
c¢) Endothermic d)  None of the above
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process

Anions are larger than their:

3 a) Parent molecules  b) Elzlnccng??t;g;e
c) Present electrons  © iy ositive
32. Any molecmlxlz:jr species having p
charge is called: o
a) M%Iecular jon b) Atomic ion
¢) Microion d) Macroion
33.  Molecular ions are formed in an instrument
called:
a) Mass b) Thermocycler
thermometer
c) Mass d) Galvanometer
spectrophotometer
34. The mass of a molecular lon can be
calculated from its:
a) c/mratio b) Me ratio
c¢) e/mratio d) M ratio
RELATIVE ATOMIC MASS
35. The mass of one atom of an element
compared with the mass of an atom of
carbon taken as 12 is called:
a) Relative molecular mass
b) Atomic mass
¢) Molecular mass
d) Relative atomic mass
36. Due to stability and abundance of carbon
compounds carbon is taken as:
a) Element b)  Superior
c) Standard d) Substance
37.  The masses of the atoms are extremely:
a) Large b). ~ Comparable
c) Small d) Alike
38.  Relative atomic mass of O is:

a) 1.00794 amu b) 15.9994 am.u
¢) 35453am.u d) 17.674 am.u
ISOTOPES
39. Isotopes are sister atoms of same element

with  similar chemical properties but
different:
a) Atomicstructure  b)  Atomic volume
c) Atomic mass d)  Atomic number
40.  Isotopes of an element are recorded
separately In:
a) Mass b) Mass
spectrometer S
¢) Calorimeter d) Mp::mé?m o
41.  Soddy discovered, first of all, the:
a) Neutrons b) Protons
c) Electrons d) Isotopes

42.

43.

44,

45.

46,

47.

48.

49.

50.

51.

52.

53.

Isotopes can be separated by:
a) Geological b)  Chemical m,
method “hep
¢) Physical method  d) Ordin
Formula of heavy water is:

a) HO b) H:O;
¢) HO d B0
Isotopes have same:
a) Chemical b) Biochemicy
pfOpC‘meS properties
¢) Physical d) Biolgica
propemes properties

Masses of isotopes of same element are-

a) Same b} Fluctuating

c) Different d)” None of aboye
Isotopes have same position in:

a) Frequency Table b) Pernodic Table

¢) Valency Table d) Geologica Tatie

Mass spectrometer separates  different
positive {sotopic ions on the basis of their

a) Charge value b) Mass value
c) - mle value d) e/mvalue
Sn has:
a) Tenisolopes b) Eleven isolopes
c) Fourisotopes d) Twelve isotopes

The properties of an element correspond t
the properties of that isotope which is most
a) Unsuitable b) Least
¢) Abundant d) Suitable
More abundant isotope of an element is e
one with:

a) Odd mass b) Odd ok
number pumber

c) Even mass d) Even &%
number number

Large number of isotopes are known ?’
elements whose masses are multiple of
a) Eight b) Six
c) Four Two .
Fractional atomic mass is due t0 num
possible isotopes and their natural:

a) Deterioration b) Disturb A
c) Abundance d) Omu“encmassei
Isotopes due to differences In thelr
are called: . fec
a) Comptoneffect  b) Isotopl‘t?)o o
c) Photoelectric d) Alof2
effect
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ANALYSIS OF A COMPOUND -
EMP' RICAL & MOLECULAR FORMULAS 65, The.m2a:s10:3 atoms of oxygen
Wormma that gives us information 2 1.008 m((; one mole of electrons is:
# pout the simplest ratio of atoms in c) 054mg 2’) ﬂ'ég,gﬁg
m Olf':‘d ;? I;R:LT:! . 66.  The volume occupied by 1.4g of N, at STP is:
5 Empinica B ) Molecular formula a)  2.24 dm? b) 1.42dm?
: structural formula d) Molar ratio c) 112cmd d) 224 dm
The formula mass of an ionic compound is 67. One mole of carbon 12 has mass:
55 called: . a) 0.012kg b) 1kg
! Gram formula b)  Simple formula c) 0.0224 kg d) 12kg
Empirical formula d) None of above 68.  The mass of one mole of chlorine gas is:
; gmpirical formula for glucose is: a) 355¢g b) 23¢
8. ) CH b) CH:0 ¢ Tg d 329 :
40 d) HO 69.  The number of moles of hydrogen atoms in
. c)Empirical formula for benzene is: 3.2 g of methane CHi (Relative atomic mass
8. ) C0; b) CH0 of H=1,C=12): b b
o CH t) = > 50 , 3 e NG
g In combustion .analySIs, % of hydrogen is | 70 “\ynat are number of moles of oxygen atoms
calculated from: in 11g of CO; gas?
a HO b) CO a) 10 0.75
g CH d) CH:O o 025 d) 050 |
. In combustion analysis, % of carbon Is | 74 A giamond chain is 6g in weight. What is the
calculated from: number of atoms in it:
g CH by HO a) 3.01x 108 b) 1.003x10%
) CO; d) CHO o 1204x108 ) 602x10%
0. In combustion analys_»is, % of oxygen IS 72.  How many atoms are present in one mole of
calculated by subtracting other percentages water?
from: 4
a) 3602x10%) b 9
a)) gg 3; ;gg c; 6?02 % 108 d 3
¢
drogen gas is:
. The formula which represents actual number 73. 8)69 anl:gl gend b) 1 mol
of atoms of each element in a molecule is g 3mol d) 2mol
called: ' i be analyzed directly
|aVhich element cannot be analyz
3 Molecular formula b) ComP%;Tg?n"‘R: aby combustion analysis?
0 ¢ Atomic formula d)  Empiricglio a) Oxygen b) Carbon
‘ In case of CCly, HCI and NH; formulas both o Suiphur d) Hydrogen
a)empincal and molecular formulas are: 75, In Sl units, the prefix Wnano” means:
- Npt same b) Same ' a) 1 0 10712
y, ', Diflrent d) Allofabove ) 0
© Mol 0 107 d)

ecular formula; . bstances is used

Nxmoleculay b) d 76.  Which of the following substances 18 )

formula %ﬁrgpoun as COz absorber in combusﬂ%l:/a}r(\(a)lﬁﬂs

i N ilute H2S0 b) 90%

Nxatomic formula d) nxempirical 2; B:lﬁﬁz HzC| : Mg(ClOs)2
| formula §CO,in 11g of gas is:
b _ The number of moles of LUz
0 > CONCEPT OF MOLE 17 a) 0.5mol b) 0.2mol
) emole of SO, contains: | d) 0.3mol

) ntains: ¢) 0.25mo
Ora ) d one mole of
b g 2m a1tom 030, 78.  One mole of ethane (CaHg) an " of
0 4y <103 atoms of sulphur ethanol (CzHsOH) have an equa:
: S
W molecules of SO, a) Number of b)  Number of 0T
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molecules
o)  Number of
olectrons

d) Masses

What is the number of protons in one .

79.
molecule of 8037
L b) 40
¢) 32 d 24
g0.  The mass of one mole of iodine:
a)  245¢ by 1279
c) T74g d) 539
g1.  Which will welgh more?
a)  2mol COz b) 2mol Q2
¢) 2molNy d) 1 molOs
STOICHIOMETRY
82.  The calculations based on stoichiometry are

known as:
a)  Simple calculations
b)  Stoichiomelric calculations
c¢) Complex calculations
d)  None of above

(CHEMISTEY

88.

89.

90.

» ‘.’]',‘

raaction
c) Conclusion of a d)  None of one
reaction iy
The amount of product obtaineg
calculated from balanced chemical ‘-‘ngy:"
is called: i
a) Actual yield b)  Theorstical ey
c) Experimental yield d) Ba'a”cezlm},,j'
The amount of product which ig
obtained in a chemical reaction is Ca”gd:.
a) Experimental yield b)  Theoretical yiey
c) Balanced yield d). - Aclual yiek
The reasons for less experimental yield thsy
theoretical yield are reversible reaction, s
reaction and:
a) Temperature b)
c) Pressure d)

& Answers

Crystallization
Maximization

83.  The branch of chemistry which deals with a |2 c_|3. b |4 |
quantitative relationship between reactants c |6 c | 7. b |8 ¢
and products in a balanced chemical g |10. | c |[11. | a |12 | ¢
equation is called: d |14. | a |15. | a |16. |0

a)  Analytical b) Inorganic ¢ |18. a |19. a |20 |¢
cl]emislry che'mi§try a | 22. d |23. a | 24. :

c) Biochemistry d) Stoichiometry d
. 26. b | 27. b |28, | 2/
84.  Chemical equations do not tell about: a |30 ¢ |31 b |32 |72
a) Reactants b) _ Rate of reaction c 34' b 35' d 35. .
¢) Products d)- Conditions  and p 38. b : ]TT
rate of reaction q 42' ig 3‘ 44' LT
LIMITING REACTANT b 46. ; 47. c 48' b
85.  Alimiting reactant s one: — 150 1 q 5. T’Efj
a)  Which produ ' ' T, |
) product‘.) ces minimum number of moles of b | 54. a2 |55 | a __5’6/,;/
b) \é\flhichdpr?duces maximum number of moles (; 23 g 23 (cj %j
product. - By
c). -Does not effect the amount of product. 8. 05, b _|67. a_| 60 /a
d) Whichis i 7 2]
present in least amount. : 0. | d | 7. 1 8 =2=T}

86. - Efficiency of a chemical reaction can be 6. (4. c_ 175 ——C—L‘J’L /5
checked by calculating: c {78. | a |79 ___b.,———sﬁ’ -

a)  Amount of reactant left unused. a |82 | b |83 |F 8 o
L b
b)  Amount of product formed 8 88,
. a 6. | b |87. | 2 1 |
¢)  Amount of reactant in excess. a |90 b }‘//V
d) __ Amount of limiting reactant . =

YIELD

87.

The amount of product i
obt i
chemical reactlon is called: tied In @

a) Yieldofareacton b) Product of a
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g C2H50H and jce,

) iv) Hydrogen-bonded, as in ice.
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Definitions and Statements

1) thaviour of a gas: The behaviour of a gas is
described through four variables i.e., pressure, volume
temperature and its number of moles. : I

2) Simple Gas Laws: The relationships between gas
variables are known as simple gas laws. Boyle's law
relates pressure of a gas with its volume, while Charle's
law relates gas volume with temperatures. Avogadro's
!aw is concerned with volume and amount of a gas. The
Important concept of absolute zero of temperature

Learning Outcomes
Students should be able to

In this topic, student should be able to:

a) Understand gaseous state with reference to:
i) Postulates of kinetic molecular theory

i) |
|

law and gas equation |

(PV=nRT) and calculations involving gas laws.
Deviation of real gases from ideal
behaviour at low temperature and high
pressure’
Conditions necessary for gasses to approach
ideal behavior,
Discuss liquid state with reference to:
Evaporation, vapour pressure, boiling and |
hydrogen bonding in water. |
Explain the lattice structure of a crystalline solid with |
VSDecial emphasis on:
Q Giant ionic structure, as in sodium chloride.
i) Simple molecular, as in iodine.

i Gignt molecular, as in diamond; silicon (IV)
oxide,

if)

v)

b)

|

\

f?fll?:g tthe importance of hydrogen |

0 the i : ‘

, Substances, physical properties of |

including  NH3,  H20,

“99est from quot o _
sty quoted physical data the type of
Clure and bonding present in a substance.

originates from the simple gas laws.

3) Equation for Behaviour of Gases: By combining
above mentioned three laws, a more general equation
about behaviour of gas is obtained i.e., PV = nRT. This
equation can be solved for any one of the variables when
values for others are known. This equation can be
modified for the determination of molar masses and the
density of the gas.

4) Usage of Dalton’s Law of Partial Pressure: The
law can be used to calculate the partial pressures of

| gases.
Gas laws: Boyle's law, Charles’ law, Avogadro's |

5) Diffusion And Effusion: The process of diffusion

and effusion are best understood by Graham's law of
diffusion.

6) Kinetic Molcular Theory of Gases: This theory

| provides a theoretical basis for various gas laws. With the

help of this theory a relationship is established between
average molecular kinetic energy and Kelvin
temperature. The diffusion and effusion of the gases can

be related to their molar masses through kinetic
molecular theory of gases.

7) Real Gases: The real gases show ideal behaviour

| under specific conditions. They become non-ideal at high

pressure and low temperature. The non-ideal behaviour
results chiefly from intermolecular attractions and the
finite volume occupied by the gas molecules.

8) Liquefaction of Gases: Gases can be liquefied by

applying sufficient pressure but temperature should either
be critical one or below it.

9) Vander Waal's Equation: To calculate the

| pressure or volume of a real gas under the non-ideal
| conditions, alterative Kinetic equation has been
| developed. This is known as the van der Waal's equation.
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~ Important MCQs

n)
)

)
b)
C)

d)

a)
¢)

a)  Keeping constant pressure
b) Decreasing pressure

¢) Increasing pressure

d) None of the above

a) Obey gas laws.

b) Have definite volume.

¢)  Collide with the walls of container.
d) Collide with each other.

b)

c)
d)

)
b)

c)
d)
a)
b)
c)

d)

a) Difference in molecular masses of air gases.

STATES OF MATTER
Which of the following Is the simplest form
of matter?
Gaseous state b)  Liquid state
Solid state d)  Allof above R
Which statement about gases Is not correct?
They sproad throughout the vessel,
Frossure is due to collision.
Thore are larger spaces between the
molecules.
Molecules are arranged regularly.
The movement of gas molecules from a
reglon of high pressure to vacuum |s called:
Evaporation b)  Effusion
Conduction d) Diffusion
All gases can be compressed by:

Gases exert pressure on walls of container
because the gas molecules:

Gases of air, always remain In random

motion and do not settle due to:

Difference
molecules.
Unequal number of different gas molecules.
Elastic collision of gas molecules,

The rate of diffusion of a gas is:
Inversely proportional o its density
Inversely proportional to square root of its
molecular mass
Directly proportional to molecular mass
Directly proportional to its density

In gases and liquids, temperature Is the
measure of:

Average translational ki
molecules,
Average vibrational
molecules,

Average rotational
molecules.

None of above,

inpartial pressure of gas

netic energies of
kinetic energies of

kinetic ~ energies  of

9.

10.

11.

12.

13.

In sollds, the temperatura Is the Meagyp,
Rotational Kinetic energies -
Translational kinetic energies
Vibrational kinetic energies
None of above

Cooling happens under the Joyje

Effect due to sudden:

Contraction b)  Absomtign
Expansion d) Allof abova
Gases show uniform behavigyr towg

their:

Internal conditions

:\)
h)
¢)
d)

-

ncmS(}n

a)
c)

n) b) Extemal
canditions

Internal Nane of afoye

external
conditions
Liquids are less common than:
Solids b) Plasmas
Gases d)  All of above
The Intramolecular forces in gases are:
Weak b) Nomal
Very weak d) Strong

c) and d)

a)
c)

a)

c)

GAS LAWS

14.

18.

16.

17

19

18.

The relationships between volume of 2 giver
amount of gas and the prevailing conditions
of temperature and pressure ars:
Charle's law b)  Graham's law
Boyle's law d) Gaslaws |
In Boyle's law which of the following 2
remains constant:
Temperature and quality of a gas.
Pressure and quality of a gas.
Temperature and pressure.
Temperature and quantity of a gas. g
In Boyle's law which of the following pal
variable:
Temperature and quantity of a gas.
Pressure and Volume
Volume and quantity of a gas.
Pressure and quantity of a gas.
For a gas obeying Boyle's law if
doubled, the volume becomes:
Remains constant  b) D°”b'e, Shove
One half d) None@
Boyle's law Is represented as: -
Poc AT b) veif o
VP d P °ch1 /;/arﬂ"'w |
According to Boyle's law, whic .axi% "h‘;
give a straight line parallel to X 1
we plot a graph between: |

a)

c)

a)
b)

c)
d)

a)
b)
)
9 pres!"" ’

a)

c)

a)

)
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20.

21.

22.

23.

4.

26.

.

a VandT
¢) Pand 1V

o

Q. O

a)
c)

a)
¢)

b) Pandv
d) PandPy
Boyle's law does not fail even:
)  Temperature is extremely high.
) Pressure is extremely high.
) Mixture of gases is taken.
) Al of above
A graph between P and 1/V at constant
temperature and number of moles of a gas
meets the:

y-axis b) x-axis

ongin d) none of above
A graph between P and PV at constant
temperature and number of moles is parallel
to:

y-axis b) z-axis

x-axis d) pressure axis
The product of pressure and volume remains
constant when temperature and quantity of

gas is:
a) Zer b) Variable
c) Kept constant d) None of above

a)
c)

The ratio of volume to temperature on Kelvin
scale is constant according to:
Charle's law b) Newton's law
Coulomb's law d) Boyle's law
The graph between pressure and volume at
constant temperature for a gas Is:

a) Isobarc b) Isothermal

¢) Isotherm d) None of above
The density of a gas is directly proportional
to pressure, Inversely proportional to
temperature and directly proportional to:

a) Viscosity b) Molar mass

¢) Momentum d) Alof above

3)
¢)

If absolute temperature of a gas Is doubled
and the pressure is reduced to one half, the

volume of the gas will be:

Remain b) Doubled

unchanged

Reduced d) Increased four
times

Absolute temperature of a gas s

proportional to:

3) - Rotational Kinetic energy

Translational Kinetic energy

- ) Vibrational Kinetic energy
)  Potential energy

@ . highest temperature at which a
Substance can exist as a liquid Is called its:
Critical b)

Zero lemperature

L R |

30.

31.

32.

33.

34.

PP LD

temperature
Absolute
temperature

Keeping the temperature constant, If the gas
is expanded:

) Kinetic energy of molecules will increase.
) Number of gas molecules increases.
) Temperature will increase.
) Pressure will decrease.
At constant temperature when pressure of a
gas Is plotted against volume, the cure is:
Slanting straight line
Parabolic
Straight line, parallel to pressure dxis
Of neither type
A gas is heated in such a way that its volume
and absolute temperature both are doubled.
The pressure of the gas:
Becomes 4 times - b)  Becomes half
Bacomes 2 imes  d) Remains same
If the number of gas molecules are doubled
in a certain volume the pressure Is:
Increased to four times
Remains unchanged
Doubled
Decreased 1o half
At same temperature which substance has
high kinetic energy:
Liquid water
N; gas in a container
Solid piece of iron
Solution of aicohol and water

c) d) None of above

a
b
c
d

a)
b)
¢)
d)

a)
c)

a)
b)
¢)
d)

a)
b)
¢)
d)

GENERAL GAS EQUATION

35.

36.

37.

38.

Which one of the following gases has lowest
denslity at room temperature?

NH, b) Ne

N; d) CO
Which one of the following values of R gas
constant is not correct?

1.987 cal K™ mol™

8.313 Nm K™ mol™

62400 dm? atm K™ mol™

0.0821 atm dm? K™ mole™
Which of the following equations Is for ideal
gas?

PV =dRT b) PR=nTP

PM=nRT d) PV=nRT
R T, M Vand P are gas constant,
temperature, molar mass, volume and
pressure then density is given by:

a)
c)

a)
b)
c)
d)

a)

c)
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40.

a MV b) RTM

¢) PMRI d) VM
General gas equation can be derived by
combining:

a)  Maxwell's law, Coulomb's law and

Avogadro's law.
b) Boyle's law, coulomb's law and Charles law.'
¢) Boyle's law, Maxwell's law and Avogadro's
law.
d) Boyle's law, Charlie's law and Avogadro's
law.
The value of general gas constant R Is
derived from:
a) Newton's Cooling b)
law
¢) Avogadro's law d) Charle’s law

Maxwell's law

AVOGADRO'S LAW

A1,

42,

43,

44.

Equal volumes of ideal gases contain equal
number of molecules at:

a) Same b)
temperature

c) Same d)
environmental
conditions

Oxygen molecule is 16 times heavier than:
a) Helium b) Hydrogen
¢) Neon d)  Aluminium

One molecule of a gas Is approximately at a
distance times its own dlameter
from its neighbour at room temperature.

a) 30 b) 3000

c) 3 d). 300
22.414 dm? of a gas at 273.15 K and one atm
pressure has number of molecules =

a)  60.2x 108 b)  6.02 x 100
¢) 602 x 102 d) 0602 x 102

Same pressure

Both (a) and (b)

depend upon:

a) Number ol moles b))  Number of

DALTON'S LAW OF PARTIAL PRESSURES

45,

46.

47.

Which pair g
- pam;; l pr‘;‘; g::ee:?do not obey Dalton's law
a) Hzand He b)  NH;and HCI
¢) H;and O, d) N;and Q,
Total pressure of mixture of two gases Is:
a)  The ratio of their partial pressures '
b)  The product of their partial pressures
¢)  The difference of their partial pressures
d)  The sum of their partial pressures
Partial pressures of gases in g mixture

protons
¢) Number of d)  Number of
electrons neutrong
48.  The partial pressure of gas can be Calculatyg
if we know the total pressure of the mlxtu}',
and:
a)  Number of b)  Number of
protons electrong
c) Number of d) Mole fraction o
neutrons Qa%as
49.  The partial pressure of Opin the lungs |
116gcm ? while that in the atmosphere is:
a) 159gcm™? b) 259 gem?
¢) 359gcm™ d) 459 gem?
50. Partial pressure of any gas In a mixture of
gases can be calculated If provided with:
a) Mass of that gas
b) . Number of moles alongwith the lotal pressure
c) Total number of moles present in mixture
d) Allof the above
. Dalton's law finds its application during the
process of:
a) Digestion b)  Respiration
¢) Reproduction d) All of above
52.  Deep sea divers take oxygen with:
a) Aheavygas b) A lighter gas
c) Aninertgas d) Allofabove
DIFFUSION AND EFFUSION
§3.  The order of rate of diffusion of gases C%
Cl;, SO; and NH, Is:
a) Ch>S0;>C0O;> NHy
b) NHy>CO;>S0;>Chy
¢) NHy>S0;>Cl;>CO;
d) CO;>Cl,> SO;> NH, ol
54.  Which of the following Is an examplé
diffusion?
a)  Spreading of smell of flowers in garde"
b)  Steam condensing on a cold windoW-
¢) Bubbles rising in a beaker of bailind waler
d) Allof above it
55.  What can be deduce about two gas®*

have the same molecular mass? "
a) They have same number of aloms
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56.

57.

58.

59.

60.

61.

62,

0,

: :fr\e rate of diffusion
_ Proportion to the square root of:

© €) 204 cm per hour -d)

molecule.
b) They have same rate of diffusion,
c) They have same boiling points.

d) They have equal solubility in water at room
temperature.

Which of the following gases diffuse
quickly?

a) N2 b) NHj

c) CO2 d) Ch
According to Graham’s law of diffusion, the

rate of diffusion of H; and O, gases has the -

ratio:
a) 3:32 by 1:4
c) 1 :-\/Z d) 4:1

The ratio of diffusion of equal volume of He
and SO, is (molecular mass He = 4, SO, =
64):

a) 1:4 b) 16:1

c) 1:16 d 4:1
Which of the following gases have maximum
root mean square velocity at 25°C?

a) SO b) NHs

C) HaS d) CO;
The rate of diffusion of a gas of molar mass
72 as compared to H. will be:

a) Same b) 6times

¢) 14time d) 1/6times

At the same temperature and pressure two
balloons are separately filled with Hz and Ox.

If 0, escapes at the rate of 60cm per hour,

the hydrogen will diffuse at the rate of:
d) 24cmperhour b)- 240 cm per hour
2.4 cm per hour
;ze diffusion of gases at absolute zero will
%) Slightly decreased b)  Unchanged
9 Slightly increased  d)  Zero

:‘:;3 gas diffuses twice as fast as a gas which

a)

S oo i
2 d) Cl;

of a gas Is inversely

D f
ensity of the gas b) - Velocity of the gas

7 Voosity of the )  Allof above

Jas

R ]

65.

137

Smell of the cook

in
from gas cylinder i letoctod g loakage

s detected because of the

property of:
2 gf.ff?spn b)  Evaporation
iffusion d) Conduction

KINETIC MOLECULAR THEORY OF GASES

66.

67.

68.

69.

70.

71.

72.

73.

The distribution of energies among the
molecules of gases was studied by:

a) Maxwell b)  Coulomb

c) Newton d) Boltzmann
The distribution of velocities *among
molecules of gases was studied by:

a) Coulomb b) Boltzman

¢) Newton d) - Maxwell
Kinetic theory of gas was put forward by:

a) Maxwell b) Bernoulli

c) Coulomb d) Newton

At same temperature, the kinetic energy of
one mole of each Hz and O separately is:

a) Zero b) Same

c) - Different d) None of above
If absolute temperature of a gas is doubled
and pressure is reduced to one half, the
volume of the gas will:

a) bedoubled b) remain
unchanged
c) increase four d) reduceto1/4
times

Which of the following assumptions is not
belonging to kinetic molecular theory of
gases?

a) Collisions between molecules is inelastic.

b)  The size of molecules is negligible.

c) Molecules move randomly.

d) There is no force of altraction between

molecules.

According to kinetic molecular theory of
gases, molecules increase in the kinetic
energy when they are:

a) Melted from a solid to liquid state.

b) Condensed into a liquid.

c) Frozeninto asolid.

d) Mixed with other
temperature.
Eight grams each of Oz and H; at 27°C will
have total K.E. in the ratio:

W

molecules at low
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b) f:1

a) :;.‘ d) 16:1 ! oas "
c}‘ﬂ‘x tft.;l K.E. of one meole of an ideal 9
74. ? G
gws{“‘-% b) KT
?\) 1':\T d) 3RRT §
75 L;The '}\;netic energy of three mole‘s of gas Is:
" 4 32RT b) 3IRI
¢ 12RT d) 2RT
LIQUEFACTION OF GASES
76. Lind's method for liquefaction of gases Is

77.

78.

79.

80.

81.

82.

based on the principle of:
a) Graham's law of diffusion
b)  Joule Thomson effect
c) Avogadro's hypothesis
)

d) Dalton's law of partial pressure
Which of the following gases cannot be
liquefied by Lind's method?
a) Nitrogen  and b) Ammonia and
Helium Hydrogen
¢) Hydrogen and d) Water vapours
Helium
An ideal gas cannot be liquefied because;
a) Itsolidify before becoming a liquid.
b) Its critical temperature is always above 0°C.
¢) lts molecules are relatively smaller in size.
d) Forces operative between its molecules are
negligible.
The value of critical temperature of a gas
depends upon its:
a) Size
b)  Intermolecular forces in it
c) Shape
d) Allof above
The non-polar gases of low polarizability
have a very:
a) Low critical temperature
b). . Stable critical temperature
¢) High critical temperature
E:;Lne% igcic‘i’en expansion of a gas energy is
ercome the Intermolecular:
a) Vibrations b)  Attractions
¢) Repulsions d) Allof above
When a compressed gas Is allowed to

expand into a region of low pressure, |t

produces:
a) Vapours
Heating effect d)

b)  Cooling effect
Non of abayg

. (‘)Tho critical temperature of NH, |g _—
than CO; due to Its:
a)  Greater polarity b)  Stable pol iy
c) Lesser polarity d)  None of aboye

NON-IDEAL BEHAVIOUR OF GASES

84.

85.

86.

87.

88.

89.

90.

91.

The deviation of a gas from Ideam
is maximum at:

a) 0Cand20atm b) =100C"and 5

atm
100C and 2.0 d) ~10:C and
c) atm atm

Under what conditions of temperature 34
pressure will a real gas behave most liely
as an ideal gas:
a) Low temperature and high pressure.
b) Lowtemperature and low pressure.
c) Hightemperature and high pressure.
d)-. High temperature and low pressure.
Absolute zero Is equal to:
a) -273.15K b) -273.15C
c) -237.15K d) -273C
Which gas devlates greater from ided
behaviour at high pressure?
a)  NHs b) Ar
c) He d) H:
The gas which obey's the gas laws at il
conditions of temperature and pressure
called:
a) Perfect gas b)
c) Ideal gas d)

Super gas
Real gas

m
Gas molecules show more deviation fo" |

ideal behaviour at high pressure becals*

a) Force of attraction between Mol

increases. -

b)  Force of collision per unit area increas™

¢)  Velocity of molecules decreases-

d)  Velocity of molecules increases.
Gases devlate from Ideal behavio
molecules:

a) Repel each other

ur bect®

b) Contain ¢
bond (310

0
c) Attracteachother d) Noné

At 100 atm, CH, develops:

" s —————

a) Ideal attitude b) Hig
¢) Serious atitude ) L&Y
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| b 103
19

J. Ait
I

e SIS S SR

- PLASMA STATE —

7,’2_”—The basic distinction between solids Tamas
and gases lles in difference betWeen.' iquids
a) Strength of the bonds J
b) Size of molecules
¢
d

Sl LA ey As W

Space which the molecules occupy
All of above

g3,  Plasma consists of: -
a) Neutralparticles  b) Nlegative Df (i
S electrons S—
¢) Positive ions d Mxtue of al K3
above
g4,  Most of the universe consists of the matter
in: :
2 Gaseousstate  b) Liquid state Llearning Outcomes
¢) Plasma stale d) Solid state Students should be able to
g5. Inside every fluorescent lamp there Is.
present a:
a) Gas b) Plasma
¢) Liquid d) Solid In this topic, student should be able to:
@ A a) Identify and describe the proton, neutron andd
electron in terms of their relative charges an
n swe r s relative masses.
= b) Discuss the behaviour of beams of protons, neutrons
. | a |2 d |3 b |4 ¢ and electrons in electric fields. N
5 | ¢ |6. d |7. b |8. a_||| ¢) < calculate the distribution of mass and charges within
8, c |10. ¢ |.11. b |12, d an atom from the given data.
13.] ¢ [14. d |15, d |16. b Ill d) Deduce the number of protons, _neutrons 'and
17. c |18 b |19 d |20 c electrons present in both atoms and ions for a given
AT e T2 4 125 | ¢ |2 2T |l proton and nucleon numbers/charge.
¢ . - . e
5.1 ¢ |26 b_|27. d_}28. b ) i) Describe the contribution of protons and
% [ a [30. | d [31. ] b 32 | d neutrons 1o atomic nuclei in terms of proton
¥ | c (34 | b |35 [ a [36. | ¢ number and nucleon number. gy
.1 d |38 [ ¢ [39.] d [40. | ¢ i) Distinguish between isotopes on {ne basis
A | d |42 b | 43. d | 44. b of different numbers o( neutrons present.
.| b |46 d |47 a | 48. d f) Describe the number anc_i rz;lalwe energies of the s,
8. [ a 50. d |51 ' b |52 c p and d orbitals for the pnnglgal qlég‘n}um numbers 1,
8.7 b T5a : : 2 and 3 and also the 4s and 4p orbitals.
sg' b |64 [7a 155 ] b |56 | D g) Describe the shapes of s, p and dorbitals.
6, d 158. [ d [59. | b |60. | b h) State the electronic configuration of atoms and ions
65' b_| 62 d |63 a_|64. B i iven, the proton number/charge for period 1, 2, 3
5. g 66. | d [67. [ d [68. | b and 4 (hydrogen to Krypton).
: 70. 72. | a |l Explain:
73 c |71. | a : ) Expla ,
L d |74, d |75 76 b i) lonization energy. , ,
Q L |78 d 79' g 80' P ! ii)) The factors Inﬂutenclng the lonization
b-_[82, ' ' nergles of elements. '
?% b 183, | a 184. 4 0 i ?’her%rends in ionization energies acro%sd ia
: I 90. 2 3;’ ; gg : Period and down a Group of the Periodic |
J 4 [9g ] : : Table.
\“91"-5 . | b |9. | d j) Explain and use the term Electron Affinity.
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Definitions and Statements

1) Atoms: Matter is made up of extremely small

icles called atoms.
2;}%2;3'10(18 Rays and Positive ngs: _Cathode rays
and positive rays were discovered during discharge tube
experiments. The properties of cathode rays showed
them to be negatively charged particles called electrons,
whereas, the positive rays were found to contain
positively charged particles called protons.
3) Fundamental Particles of an Atom: Electrons,
protons and neutrons are regarded as the fundamental
particles of an atom. Neutron was discovered through
artificial radioactivity.
4) Role of Rutherford: Rutherford discovered the
nucleus and unsuccessfully explained the presence of
moving electrons around the nucleus.
5) Role of Planck: In 1905, Planck put forward his
famous Planck's quantum theory.

6) Role of Neil Bohr: Neil Bohr explained the structure .

of hydrogen atom by using Plank’s quantum theory. He
also calculated the radius and energy of electron in the
nth shell of hydrogen atom.

7) Bohr's Atomic Model: Bohr's atomic model
successfully explained the origin of line spectrum and the
lines present in the spectrum of hydrogen atom in the
visible and invisible regions.

8) X-rays: X-rays are produced when rapidly moving
electrons collide with heavy metal anode in the discharge
tube.

9) Role of Mosley: Mosley discovered a simple
relationship between the frequency of X-rays and the
atomic number of the target element.

10) Role of de-Broglie: de-Broglie discovered wave-
particle duality of material particles. According to him all
material particles in mofion have a dual character.
Davission and Germer experimentally verified the wave
concept of an electron,

11) Role of Heisenberg: Heisenberg pointed out that

itis not possible for us to measure the exact position and
the exact momentum of electron simultaneously.

12) Role of Schrodinger: After the failure of Bohr's

atomic model, Schrodinger develo

_ : ped the wave
mechanical mode! of hydrogen atom. According to him
although the position of an electron cannot be found'

exactly, the probability of finding an ele -
m C
position at any time can be calcSlated, tron at a certain

13) Quantum Numbers: An electro
completely described by its four
out of these four quantum num

nin an atom is
quantum numbers, three
bers have been derived

from Schrodinger wave equation when it is 50lvaq o
hydrogen atom.
Fully Solved Textual Exercisg

Each question has four options.

Encircle the correct answer.
(i) The nature of positive rays depend on:

(a) The nature of electrode
(b) The nature of discharge tube
(©) The nature of residual gas

(d) All of the above
(i) The velocity of photon is:

(a) Independent of its wavelength
(b) Depends on its wavelength

(c) Equal to square of its amplitude
(d) Depends on its source.

(iif) The wave number of the light emitted by a certaip
source Is 2 x 105 m™". The wavelength of thig

light will be:

(a) 500 nm

(b) 500 m

(c) 200 nm

(d) 5x10"m

(iv) Rutherford's model of atom failed because:

(a) The atom did not have a nucleus and
electrons

(b) It did not account for the attraction

between protons and neutrons
(c) It did not account for the stability of the
atom
(d) There is actually no space between the
nucleus and the electrons
(v) Bohr model of atom is contradicted by:

(a) Planck's quantum theory
(b) Pauli's exclusion theory
() Heisenberg's uncertainty principle

(d) All of the above
(vi) Splitting of spectral lines when atoms are subjected?
strong electric field is called:
(a) Zeeman effect
(b) Stark effect
(c) Photoelectric effect
(d) Compton effect
(vii)In the ground state of an atom, the elect
present;

ron 5

(a) in the nucleus
(b) in the second shell
(c) nearest to the nucleus

(d) farthest from the nucleus

Quantum number value for 2p orbitals are:

(viii)
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(a) n=21=1
(b) n=1,1=2
n=1,1=0

(c) ,
(d  n=21=0
tal

(ix) Orbital having same energy is calleq:

(x) When 6d orbital s complete, t

(a) hybrid orbital

(b) valence orbital
(c) degenerate orbital
(d) d-orbital

he i
electron goes into: entering

No

(a) 7f
(b) 7s
(c) p
(d) 7d
& Answers
Ans | No [ Ans | No Ans | No | Ans [ No | Ans

(c) il (@ | i [ (@ | iv © [ v ] (@

vi

(b) | vii | (c) |viit | (a) | ix () | x (E:)

ImportantMCQs

SUB ATOMIC PARTICLES OF ATOM

1.

Neutron was discovered by:
a) Chadwick b)  Bohr
c) Rutherford d) Plank
The e/m value for positive rays is maximum
for:
a) Oxygen b)  Nitrogen
c) Helium d) Hydrogen
The nature of positive rays depend on:
a) Nature of discharge tube
b)  Nature of resident gas
) Nature of electrode
d) Allof the above
Which of the following was discovered first:
a) Charge to mass ratio of electrons
b) Mass of electron
¢) Charge of electron
d)  All of above at same time
Which of the following particles has longest
wavelength, if they have same speed:
a) " Proton b)  Neutron
) Electron d) Positron
Maximum potential energy that an electron
__Can have within the atom Is:
@) Equal to zero b)
) Greaterthanzero ~ d)
. Alpha rays consist of:

Less than zero
Infinite

10.

11.

12.

13.

14.

18.

16.

17.

18.

T————

pp L4l

a)  Neutrons b)  Helium nucleus

c) Protons d)  Hydrogen nucleus
Charge to mass ratio of electron was
discovered by:

a)  Millikan b)  Rutherford

¢) J.J. Thomson d) Chadwick
When an electric current is passed through
discharge tube at low pressure, cathode rays
are emitted from cathode these rays consist
of:

a) Alpharays b)  Negative particles
c) Electromagnetic d) Positive particles
rays
Charge of an electron is:
a) 1.6x101C b) 91x10%C
c) 1.7588 x 10""C d). 6.62x10%C
Mass of simple electron is:
a) 9.1x10%kg b) 9.1x107%kg
c) 1.66x1073kg d) 9.1 x1073kg

The charge over mass ratio of electron is:

a) 16x107'CKg? b) 91x103C
1.7588 x 10" C d) 662 x 107% C

°) Kg Kg™
Charge on electron was discovered by:

a) ~ Milikan b)  Crook

c) Neil Bohr d) Rutherford
Proton was discovered by:

a) Chadwick b) J.J. Thomson

c) Milikan d) Goldstein

Which one of the following particles has a
mass 1/1836 time, that of hydrogen?

a) Neutron b) Proton

c) Electron d) Positron
Negatively charged particle nature of
cathode rays was first demonstrated in 1895
by:

a) Millikan b) J.Perrin

c) Hittrof d) J.J. Thomson
With the reference of e/m ratio of anode rays,
the e/m ratio of cathode rays is:

a) Greater b) Same

c) Smaller d) Not fixed
Which one of the following statements is
true about discovery of neutrons?

a) These particles were formed by the

bombardment of c.-particles on Beryllium.
b) These particles are formed by the splitting of

a-particles.
¢) These particles were discovered by natural

radioactivity.
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ne of above '
d)Ancrjge is the surface on which probability of

19. e
a)”"%‘So%,e"’“m" " by Lessthan 10%
c) More than 95% d) Zero

T RUTHERFORD'S MODEL OF
ATOMw-DISCOVERY OF NUCLEUS

20. The experimental ovidences for the

21.

22.

23.

24,

25.

existence of atomic nucleus comes from:
a) Line spectrum of hydrogen.
b) Magnetic bonding of cathode rays.
c) Milikan oil drop experiment. ‘
d) Scattering of alpha particles by thin metal foil.
When alpha particles are bombarded over Be

3 atoms, neutrons are released along with:
a) 0" b) AP
c) C" d) 1sP¥
The Rutherford experiment of using a stream
of alpha particles on a piece of gold foil
proved that:
a) Atom had neutrons.
b) Atom had electrons.
c) Atom had agreat empty space in it.
d) Atom was a solid sphere.
Which of the following observations was
seen by Rutherford when alpha particles
were bombarded over gold foil?
a) Alpha particles were deflected over the angle
of 90.
b) Alpha particles were captured by the gold
atoms.
c) Majority of alpha particles were deflected
slightly from their path.
d) Majority of alpha particles passed through foil
without deflection.
The mass of alpha particle is equal to:
a) That ofone electron,
b)  Thatof one proton.
c) - That of one hydrogen.
d) - Four times the mass of one proton.
Rutherford’'s model of atoms failed because:
a) Itdid not account for stability of the atom.
b) The atom did not have a nucleus and
electrons.

c) It did not account for attractio

n b
) protons and neutrons, etween
d

There is actually no space b
etw
and the electrons. e s

BLANCK'S QUANTUM THEORY

26, Max Planck proposed quantum theory .
a) 1800 b) 1900
¢) 2000 d) 1860
27. Quantum theory explained:
a) Emission of radiations
b)  Absorption of radiations
¢) Both emission and absorption of radiations
d) None of above
28.  According to Planck energy travels iy ,
discontinuous manner and it is composeq f
large number of tiny discrete units calleg:
a) Photons b) - Planta
¢) Quanta d)- Particles
29. The value of Planck’s constant 'h' is:
a) 6621077 Joule second
b) 6.022 x 1072 Joule second
c) 6.625x107% Joule second
d) 6.625= 107 Joule
30.  According to Planck, in case of light, the
quantum of energy is often called:
a) Quantum b)  Deutron
c) Photon d) Proton
31. Wavelength is the distance between two
adjacent crests or troughs and expressedin:
a) A° b) A°ornm
c) Nm d) pm
32. Greater the wavelength associated with the
photon:
a) Greateris its energy.
b) Smalleris its energy.
¢) Its energy will be variable.
d) Its energy will remain constant.
33. Energy of a photon is related to:
a) Wave number b) Wavelength
c) Frequency d) Allof above
34.  Greater the wave number of photons:
a) Greater is the energy associated W!th thef[:-
b)  Smaller s the energy associated with thef
c) Its energy will be variable.
d) _Its energy will remain constant. __—"
BOHR'S MODEL OF ATM
35, Spiiting of spectral Tines when 290,
subjected to strong electric field Is Cf?ect
a) Photoelectric Stark's € zs
effect 1« gffec
c) Compton'seffect d) Zeeman's®
36.  The velocity of photon is:

a) Dependent on its source.
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b)  Equal to square of its amplitude.

¢) Dependenton its wavelength, ¢ W g
d) Independent of its wavelength. P 2p
37.  Bohr's model_ of atom explains spectrum of: X-RAYS AND ATOMIC NUMBER
gg ll:i‘ gtgn:%iﬁ;es only 47. X-rays have same nature as:
¢) Hand H like species a) Cathode rays b) Gamma rays
d) None of above c) Betarays d) Alpharays
38. Transition from variqus energy levels to the | 48. X-rays are attracted towards:
)'°W;j;:g‘;;%;°"e' e a) Cathode b) Any Electrode
a = yman series :
¢) Balmer series d)  Paschen series c) Anode . d) | None of electrode
49.  P-fund, Bracket and Paschen series lie in: A9.  X-ays were discovered by:
a) Infraredregion  b) Ultra violet region a) Bohr b) Roentgen
c¢) Visible region d) Microwave region c) Schrodinger d) - Rutherford
40.  Balmer series lie in: 50. In 1913, Mosley used the x-rays to
a) Rac'ilo-wave b) Visible region determine:
region i ic b) Avogadro's
¢) Ultravioletregion  d) Infrared region 2) 22':;“’8 e ) numgber
41.  Lyman series lie in: .
a) Visible regicn b) Radio-wave c) Atomicnumber d) Mass number
A " region WAVE-PARTICLE NATURE OF MATTER
¢) Infrared region d)  Ultraviolet region

42.  Which of the following series of lines in the 51. Al particltzs of glaetrti; ha":n?c?e”a‘ fhl;:mi:eag
atomic emission specirum of hydrogen is in avave -and, m p '

the visible region: proposed b.y:
a) Paschen b)  Bracket series a) de-Broglie b) Bohr
¢) Balmer series d) Lyman series ¢) Schrodinger d) Rutherford
. 8. The sunlight shows the type of a: 52.  Wave nature of moving electron was verified

: a) Line absorption spectrum
| b) Line emission spectrum
¢) Continuous spectrum

by:
a) Davission and Rutherford

d) Band spectrum . ' b) Germer and Planck
- 4. When spectrum of hydrogen is taken in ¢) de-Broglie and Planck
1 magnetic field some new lines are created d) Davission and Germer
called: _
_ 53. Davission and Germer proved that
8) Field effect b)  Bohr effect accelerated electrons undergo diffraction,
€)  Zeeman effect d) Thomson effect like waves, when they fall on:
; The. spectrum of radiation from which a) Cobalt crystals b) Nickel crystals
Particular radiation has been absorbed after ¢) Liquid crystals d) lce crystal
Passing through absorbing substance is ueen Ll
,a)ca";m HEISENBERG'S UNCERTAINTY PRINCIPLE
X [;;'sdabsomﬁon spectrum 54,  Uncertainty principle was stated by:
0 CQnu:::Ctmm a) Petersberg b) Heisenberg
< \IS Spectrum ¢) Johanesberg d) None of above

9 Line emisg

- Angular mosmn Spectrum 55. It is impossible to specify, simultaneously
' g mentum of hydrogen electron is: and precisely, the momentum and position
- a) » b 0h of electron. It is called:

2p a) Hund's rule
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

b)

¢) Planck's quantum theory
d) Heisenberg uncertainty principle
Quantum number values of 2p orbitals are:
a) n=1t=2 by n=24F
) n=2L=0 d n=14F
When 6d orbital is complete, entering
electron goes into:
a) 7d by 7f
¢) Ts d) 7p
Orbitals having same energy are called:
a) Degenerate b) d-orbitals
orbitals
¢) Hybrid orbitals d) Valence orbitals
The values of quantum number for 3p
orbitals are:
a) n=3¢=1 b) n=2,4=3
c) n=2t=1 d n=04=3
Which of the following orbitals is not
possible?
a) 1s b) 2d
c) 4ds d 3p
Total number of d-electrons in an atom of
atomic number 26 is:
a) 7 b) 4
c) 6 d §
Spin quantum number was given by:
a) Sommerfeld b). - Goudsmit and
Yhlenbech
c) Bohr d)  Goldsmith
Bohr's model of atom was contradicted by:
a) Heisenberg's uncertainty principle
b)  Pauli's exclusion principle
¢)  Planck's quantum theory
d). All of above
\;Vhich of the following orbitals will be filled
irst?
8) 5d b) 4s
C) 4f d) 3d
b) 12 electrons
c) 8electrons d) 2electrons

Schrodinger atomic model

I=il=\'“=l'i=l

69.

70.

71.

72

73.

74,

75.

Ty NaS §
{

Spherically symmetrical orbital is: |
a s by f
o P d d

A region in space, around the nucleys i, .

atom, where the probahility of finding 5
electron is maximum is called:

An orbital b)  Anorbit
A shell d)

As the quantum number n increases . |
energy difference between adjacent energ,
level:

a) Decreases

c) Remains
fluctuating

Two electrons in the atom:
Occupy different sub shells of same shel
Occupy different sub shells of different shelis
Occupy different shells
Have different spin quantum number

The shape of an orbital is determined by:
Magnetic quantum number
Azimuthal quantum number
Spin quantum number
Principle quantum number

If value of Azimuthal quantum number is ‘1
the atomic orbital is:

a) f b) s
c) p d d

Which one of the following orbitals has ¥
energy?

Ad b) 3s

4s d 2s
Which atomic orbital has lowest ened/?

7s b) 6p

54 d) A
If uncertainty in position of electro” Is zE:f“
the uncertainty in its momenturm !

Also zero b) 50%

Less than zero d) Inﬁnite. e
What is the value of n + 4 (Pﬂ"‘:’;rbmﬁ
Azimuthal quantum numbers) for 4

6 b 3

4 d 9

a)

c) A wave

b)
d)

Increases
Remains same

a)
b)

c)
d)

a)
b)

c)
d)

)

c)
a)

)

a)

¢)

a)
c)
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5 Anorbital like sy, py, py, p, and g
at the most:
a) Fourelectrons
p) 1,2 3. 4and5 electrons respectively
o) 2 3.4, 5and 6 electrons respectively
d) Two electrons

-4

b |

accommodated in a shell is given by:
a) Avogadro’s b)
number
c)b Empirical formula  d)  Molecular formula
.5, The electronic configuration of H™ is:
a) 1s?2s! b) 1s?
0 1Is° d 2s?
0. Which one of the following has the same
number of electrons as an alpha particle?
a W b) He
¢ L d H
80. An atom has an electronic configuration 1s?,

2s% 2p*. The number of unpaired electrons in
this atom is:

a § b) 3
¢ 0 d 1

8. According to Hund’s rule the electronic
configuration of carbon Is:

2n? formula

——
xy Can have

Maximum number of electrons that can be

84,

| A"

b) D.oubly occupied with different spins.
¢)  Singly Occupied with same spins,
d)  Doubly occupied with same spins.

According to the Aufb i
au principle t
electrons are added first to the grblta‘l): R

a)  In sub-levels of zero energy
b)  In sub-levels of highest energy
c)  Insub-levels of lowest energy

d) of no shell

™) Answers

A2, d |3. b |4. a

¢ |6. bl s b |8. ¢

b |10. a |M1. p.d [12. | ¢
a |14. | d [15. ] ¢ [16. | b
a |18. | a |19. | d [20. | d
c 122. | ¢ |23. | d [24. | d
c |26. | b [27. [ ¢ [28. | ¢
¢ | 30. c | 31. b |32. b
d [34. | a |35. | b |36. | ¢
¢ | 38. b | 39. a | 40. b
d [42. [ c [43. | c |44 | C
a_ | 46. b | 47. b | 48. d
b | 50. c | 51. a |52 d
b | 54. b | 55. d | 56. b
d |58. | a [59. | a [60. | b
c |62 | b |63. | a [64. | b
d |66. | a [67. | a |68 | a
d |70. b | 71. c | 72. a
d |74. | d |75 | d [76. | d
b 178. | b |79. | a [80. | b
b | 82. a | 83. ¢ | 84. c

2 NN T 1
' 1s2s2px2py2pz
b NN T 1
1s2s2px2py 2pz
cj NN N
" 1s2s2px2py2pz
g NN T

Is2s2px 2py 2pz

:lauli exclusion principle states that no two
®etrons in a given orbital have:

- Same four quantum number

8,

. . ‘. a)

- o A
E ,c)) game Principle quantum number
« 4) bame Azimuthal quantum number
';” i- Hﬁngiand (C) are correct,
; lnthes ule states that when electrons enter

- Same sub-leyels they are:

Occupied with different spins. |-
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as in HCI, CHCI3, Halogens ard in %
gases. _—y

Describe metallic bonding in terms of pee,, -
h) surrounded by mobile electrons (sea of eigcgr, ™
Describe, Interpret and/or predict the g .
different types of bonding (ionic bording: cg;h:
bonding; hydrogen bonding; Van der Wazp, -~
and metallic bonding) on the physical propers,,
substances. ‘ E
Deduce the type of bonding present in 2 yge, .
from the given information.

9)

Learning Outcomes
Students should be able to

In this topic, student should be able to:
Characterize electrovalent (ionic) bond as in sodium
chioride and calcium oxide.

a) Use the 'dot-and-cross' diagrams to explain:

i) Covalent bonding, as in hydrogen(H2);

oxygen(02); chlorine(Cl2);  hydrogen
chionde; carbon dioxide; methane and
ethane,

i) Co-ordinate (dative covalent) bonding, as in
the formation of the ammonium: ion in
H3N~ BF3 and H30-.
Describe the shapes and bond angles in molecules
by using the qualitative model of Valence Shell
Eigctron-Pair Repulsion (VSEPR) theory up to 4
pairs of electron including bonded electron pair and
bnep;irafoundcenu'ai alom.
Describe ‘Covalent bonding in terms of orbital
m. g;vingg;dnbonds.
of and bond angles in eth
m;e and benzene molecules ina?germs of 0 ;\T 0
m :ﬁ"mﬂ bonding, using ammonia and

mple examples
N-H and O-H groyps. of molecules containing

Explain the terms bong

Definitions and Statements
1) Inherent Tendency of Atoms: Atoms congy,

togeﬁwrduetoﬁnirmmtemmtouh :

nearest noble gas electronic configurations.

2) The formation of a chemical bond always resuts n;

decrease of energy.

3) The size of an Atom: The size of an a@my |
expressed in terms of atomic radius, ionic radis ¢ |

covalent radius, etc.

4) lonization Energy: The minimum amount of enerp |

required to remove an electron from an atom (in gaseas

state) is called ionization energy. It depends upon ¢

atomic size, nuclear charge and shielding efiect o
electrons.
5) Electron Affinity: The electron affinity of an 2o ¢

the energy given out when an electron is added £ |

gaseous atom.
6) Electronegativity: The tendency of an am !

attract a shared pair of electrons to itself is &3 |

electronegativity. Fluorine is the most
atom and it has arbitrarity been given a value of 40
7) lonic, Covalent and Coordinate Bonds: ™
bonds are formed by transfer of electron from
to another. Covalent bonds are formed by

of electrons between combining atoms.

AU“ ]
hmaﬂonofacoordinatebond,ﬂxereismw |
between a covalent bond and a coordinate bod. ;

8) Polar Covalent Bond: A polar

covalent ™
mmnmmmmm“#:

values mutually share their electrons. Due o
bonds become shorter and stronger and 4P
may develop. e

i

e ® |
mutal 9% |

%“

9) Valence Bond Theory: According wboﬂ“ ol :

=

theory, the atomic orbitals overlap to for™
individual character of the atomic orbitals
greater the overiap. the stronger will be the

i
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metrical Shapes and Bond .
10)mi:’n%a| shapes and bond angles are be?tgrg eia?(:l.aizzg
ge‘i1 ferent hybridization schemes where different atomic
blbnals are mixed to form hybrid orbitals,

0
11 ion about general shapes and bond
mfc:g:jgg It is based upon repulsion betweena ?)golzfiin(g
":‘% one pairs of electrons which tend to remain at
rana qmum_distance apart so that interaction between
s minimum. The conpept provides an altemate way
iin various geometrical shapes of molecules,
olecular Orbital Theory: According to this
o atomibj orbitals overlap to foTrr] molecular orbitals.
 glomic orbitals combine to form ‘n" molecular orbitals,
dal of them are bonding molecular orbitals and half
antibonding moleculgr orbitals. In' this combination the
dvidual atomic orbital character is lost in order to form
o entirely new orbital that belongs to the whole
ndecule. The theory successfully explains bond order
and paramagnetic property of Oz.
{3) Bond Energy: The bond energy is defined as the
aerage amount of energy required to break all bonds of
a partcular type in one mole of the substance. It is a
neasure of the strength of the bond. Stronger the dipole

ofa bond, greater will be the bond energy.

o €XP

1) M

{4) Bond Length: The distance between the nuclei of -

iwo aloms forming a covalent bond is called bond length.
Ih general, it is the sum of the covalent radii of the
combined atoms.

{5) Dipole Moment: It is defined as the product of
déctic charge (q) and the distance (r) between the two
tpositely charged centres. It is a vector quantity as it
has magnitude and direction. It plays a major role in
tebmining the %age ionic character of a covalent bond
éd the shapes of molecules.

") Properties of Substances: Properties of |

bstances are

Wesentin them, characterized by the type of bonds

. Fully Solved Textual Exercise
: Ehrcqlzi:“on has four options.
0, e cormect answer,

lonic compound A'B-
ed when B- Is most likely to be

the ionization ene
rgy of A is high and
electron affinity of B is low. ;

electron affinity of B is high.

the ionization ene
' rgy of A and
lectron affinty of B are high.

VSEPR Theory: The VSEPR theory gives

CHEMISTRY |

(d)

»p 147

both the ionization ene
o electron affinity of B are Iggvy. ke an:d

e number of bonds in nitrogen molecule is
(a) one ¢ and one &
(b) one ¢ and two
() three sigma only
(d) two o and one n
Which of the following statements is not
correct regarding bonding molecular
orbitals?
(a) Bonding molecular orbitals possess
less energy than atomic orbitals from
which they are formed.

()

(i)

(b) Bonding molecular orbitals have low
electron density between the two
nuclei.

(c) Every electron in the bonding

molecular orbitals contributes to the
attraction between atoms.
Bonding molecular orbitals are formed
when the electron waves undergo
constructive interference.

(d)

(iv) Which of the following molecules has zero
dipole moment?
(@  NHs (b)  CHCh
() H.0 (d) BFa

(v) Which of the hydrogen halides has the
highest percentage of lonic character?
(a) HCI (b) HBr
(c) HF (d) HI

(vi)  Which of the following species has unpaired
electrons in anti-bonding molecular orbitals?
(a) 0:? (b) Nz?
(c) B2 (d) F2

&) Answers

© lonization energy of A is low and

rl[Bllilb|llllb|lvld|vla\v\bJ

Important MCQs

CAUSE OF CHEMICAL COMBINATION
The force which holds together two or more

) 1
atoms or ions to form a large variety of
compounds is called:
a) A chemical bond b) Anionic bond
¢c) A covalent bond d) A coordinate bond
2. The theory of chemical bonding has been a
major problem of:
a) Modem Physics b) Modem Chemistry
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d) Mechanics

iolo
¢) Modem Bio gy“y of elements depends

Chemical reactiv

13.

a) 7.540m b)
¢) 0754nm d)

Forces of attraction Cperate

b) Forces of repu!siag operate
c) Forces of attraction and repyg;

~
~ l\_‘ﬂ
E:‘E?::é:

simultaneous!y

d) Nothing happens

The bond length between dtomg of hyg
in the hydrogen molecules is: Yoroge,
0.0754 n,
0.00754

ATOMIC SIZE

ATOMIC RADII, COVALENT RADII AND 1ONie

RADII

3 {
' Jon thelr characteristic:
a)w Shape b) Cplo:}r
¢) Electronic d) Sizes
onfigurations _

4. Wh?ch Jof the following elements 1S not

stable:
&) Xe b) Ar
o) Kr d) U .

5. Elements combine together due to inherent
tendency to stabilize themselves by:

a) Losingelectron  b)  Sharing electrons
¢) Gaining electrons  d) Al of above

6. Which of the following is a noble gas:

a) Ne b) Cl
¢) H d N '

T's The tendency of atoms to attain a maximum
of eight electrons in the valence shell is
known as:

a) Dupletrule b) Triad rule
c) Octetrule d) Tetrad rule

8. In the chemical combination of sodium and
hydrogen to form NaH:

a) Hydrogen atom gains an electron
b)  Sodium atom gains an electron

c) Both the atoms share the electron
d) None of above

8 In the chemical combination of hydrogen
and fluorine to form HF:

a) Sodium atom donates major share of its
electrons

b) Hydrogen atom donates the major share of its
electrons,

c) Both the atoms share the electrons equally.

d)  None of above

10.  Which of the following compound is not

formed according to octet rule;
a) KrF, b)  XeF,
c)  XeOs d) SFs
v Ef:ERGETICS OF BOND FORMATION
. ccording to m -
bonding,%toms f:rcri:rt? tL\eory‘ of chiemical
a) Increase Joonas as it leads to a;
energy " b)  No energy change
¢) De : .
) en:rr:;se N d)  First decrease
then increase in

12, When two Energy

other: "ydrogen atoms approach each

14.

15.

16.

17.

18.

19.

20.

21,

22.

Which of the following has smaller iz~

a) Fe” b) Fez

cj Fet d) - Fe
In a group of periodic table, atomic rag,

a) Remains some

b) Increases

¢c) First decreases then increases

d) Decreases
In a period of periodic table, atomic radi

a) - Decreases b) Increases

c).  Remains same d)  First decreases

then increases

Which statement is true for Na and Na":

a) Size of Nais smaller than Na-

b) Size of Nais greater than Na*

c) Both have same properties

d) Both have equal size
As the nuclear charge increases, the pullt!
the electrons is increased and size of #
atom:

a) Decreases b) Remains samé

¢) Increases d) s neglighble
The radius of the ion while considering ¢
be spherical in shape is called: )

a) Covalent radii b)  Atomic radi

¢)  lonic radi 4) Both(s)and
The decrease in radius is larger for:

a) Monovalentions  b)  Trivalent jons
c) Divalentions d Aoms
is duet®

~ The increase in size of the anion

a) Increase in electron-electron repulsion

b) Increase in valence shell electron®

¢) Decrease in valence shell electror®

d) _ Both (a) and (b) '
The covalent radius of Cl atom I

a) 99.4 pm b)

c) 38 prﬁ d) 76pM
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TONIZATION ENERGY, ELECTRON Aem——

AF
AND ELECTRONEGATIVITY TNy
T—CSF is an ionic compoung because:

a) HighLP of Cs and high EA of F
b) High L.P of Cs and low EA of
¢c) Lowl.PofCsand high EA of F
d) LowlPofCsand low EA of F
24.  Molecular orbitals are filled with the ayai
electrons according to: Siavalable

a) Hund's rule b) Pauli's exclusion
o principle
c) Aufbauprinciple  d) Al of above

25.  An onic compound will dissolve in water

only if:
a) IHydration energy is low and lattice energy is
ow.
b) Hydration energy is high and lattice energy is
very high.
c) IHydration energy is high and lattice energy is
ow.
d) 'l:ycri]ration energy is low and lattice energy is
igh.

26. A chemical bond between two atoms having
the difference of electronegativity 1.7 then
which statement is correct;

a) Zero ionic character
b)  Bond is 50% ionic and 50% covalent.
¢) Bond is 100% ionic.
d) Bond is 50% covalent.
21. Which of the following compound has ionic

bond in it;
3 NH, b) HO
: ¢ Hel d) _NaF
% Which of the following is most
electronegative element:
3 Cl b) N
sl dh o F
* The energy that is required to remove an
electron from an atom is called:
Heat of b) lonization
. Vaporization potential
%, lectronegativity ) Electron affinity

T(:‘:tttendency of bonded atom in a molecule
) ftQCt shared pair of electrons is called:
AMice energy ) fonization
potential
ch Electron affinity
of the following element has highest

~ lonj,
";‘: ‘a) Rté)ltion Potential:

¢
) Electronegativity d)

b) K

CHEMISTRY |

32,

33.

P 149

¢ u Na

In what area of perloc:i)lc tabl |
expect the most electronegat| o d‘you
a)  Lowerleft ) Mide

c)  Upper left d)  Upper right

In a group of periodic table, ionization
energy:

a) Increases b)
©) Remainssame ()

Decreases
Firstincreases
then decreases

TYPES OF BONDS

| 34.

35.

36.

37.

| 38.

39.

40.

41.

The strongest bond is:

a C=C b)
) C=C d) Al are equally
strong

Which of the following is not correct:

a) Triple bond has greater bond energy than

double bond.

b)  Polar bondis greater than non-polar bond.

c)  Sigma bond is stronger than pi bond.

d) Single bond is shorter than double bond.
In. which of the following pairs, do the
elements form a compound by sharing
electrons:

a) Potassium and bromine

b)  Neon and oxygen

¢) Lithium and iodine

d) Carbon and chlorine
Molecular orbital theory explains well:

a) Bond order of molecules

b)  Stability of molecules

c) Paramagnetic nature of molecules

d) Allof above _
The expected geometrical shape of
molecules which have sp? hybridization is:

a) Tetrahedral b)  Pyramidal

c¢) Trigonalplannar  d) Linear
Which of the following compounds have
ionic, covalent and coordinate bond in it:

a) H.O b) KBr

c) NH(CI d) NH;
Which of the following species has highest
bond order:

a) O3 b) O,
o 07 d 0;
In which molecule central atom Is sp

hybridized:
a) BeCl b)

C-C

BF,
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42,

43.

45.

46.

47.

48.

49.

50.

bho c) roOlal LOvdiciit UUHd i
c) CaHa d) Noneofa \Ill% - d) Covalent bond
Which of the following molecules F6% FECC | g4 " ySEPR Theory explains welL
structure and sp-hybridization with ang a) Stability of bonds
180°: b) Shape of molecules
a) Cn = ((2:1:' 3; g:::; CHs c) Parafme;)%netic nature of oxygen
c) CH:=Ch: y _ d) Allof above
Paramagnetic behaviour of Oz Ig due to: . What type of bonding s '
a) Two molecular orbitals are plartlally filled l 52 a) Cogginate covaler?t bo:)\:jesem n NKgy.
b)  Overlapping of only two partially ﬂ'lled orbitals b) lonic Bond
c¢) Grealer strength of  bond than sigma bond ¢) Covalent bond
d)  All molecular orbitals are completely filled d) Al of above
According to valence bond theory, Oz and N; 53 When sodium and chiorine intersq
molecules: ' ' Sl gt tnem,
a) 0 is diamagnetic and N2 is paramagnetic 2)  Released and covalent bond s o
2)) SO:: ar: giaar:‘r::gggélc b) Absorbed and ionic bondis formeq -
otn ar g *
d) O, is paramagnetic and Nz is diamagnetic g)) 22?:;223 ::g ;On\{:‘gg;gﬁgcfiomﬂ
According to VSEPR Theory: .
a)  Shape of molecules is not explained well 54. :gg:gg:;\ mgzgcntnsl‘e bayr-e held together 4
' | to each : -
b) gtc;wr:eer pairs do not attract or repel to e ) Electrostatic B Comiiin
c) Molecular orbitals have low energy than attraction . .
atomic orbitals c) . Hydrogenbonding d) lonic bond
d) E[eqtron pairs Ist.ay at maximum distance with | 55.  |n formation of NH from NH; and K, which
minimum repulsion i
Valence bond theory is.unable to explain: sper::: indonor: b Bothare dorc
a) Double and triple bond a) e
b)  Stability of covalent molecules ¢ H f’) None of above
c) Paramagnetism in O; molecule 56.  Three sp? hybrid orbitals lie in the sam
d) Shape of H;0 molecule plane making with each other an angle of:
Mostly ionic compounds are soluble in: a) 900 b) 180
a) n-hexane b) Water ¢ 1200 d 1095
¢) Alcohol d) Benzene e of the followina molecules b
NaCl has lonic bond 'in it. From this ofa - Whic ionamol , 9 |
bond order two:
information alone we can deduce that: H b O
a) Itis water soluble. a) He "
b) Its aqueous ‘solution is conductor of c) N d) | 2 s dot
electricity. 58.  Which of the following molecu
¢) Ithas highmelting and boiling points. covalent bond?
d) Itis hard. a) N b) ©
In which bond the electron density - is 0 H d) CH
: n:
zzm‘: m between nucel of two bonded 59.  Coordinate covalent bond is present|
+
a) Sigma b) Polar a) CH, b) NH
¢ PR d) Covalent bond ¢) H0 d) NHs e
. o oo 1 | 60, In NHy molecule, he central st
pping ;
Which of the following bonds explain the a)  Four bond palrs irs
nature of HCI? P ' b) One bond pair and three lone pal
a) lonic bond ¢) Three bond pairs and oné lone
b)  Non-polar covalent bond
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Two lone pairs and two bond pairs
one of the following mole
n m;ll?of 104.5¢: g molecules has an
NH» b) H0
BFy d) BeCl,
Pmm.gnetlsm Is exhibited by molecules:
6% camying a positive charge
:) Containing unpaired electron
Containing only paired electrons
) Not attracted into the magnetic field
| As compared to pure atomic orbitals the
§ hybrid orbitals have:
g) Highenergy b)  Low energy
¢ Sameenergy d) Variable energy

i which of the following molecule has an
angle of 1207

8) NHs b)
¢) BF3 d)
i5. Repulsion Is greater in:
3) Lone pair-lone pair electrons
b) Bond pair-bond pair electrons
¢) Bond pair-lone pair electrons
d) Allhave same repulsion.
. Which of the following molecules has an

8)

BeCly
CH,

angle of 109.5°:
8) NH, b) CHi
¢) BF; d) BeCl

{1, The shape of BFy molecule is:

8) Trigonal planar b) Pyramidal
¢) Linear - d) Tetrahedral
W The carbon atom Is C:Hi (ethylene) is |
hybridized:
8 sp? b) - 'sp
o ¥ d)  Bothsp and sp?
Prbond is found in structure of:
. 4 0 b) CHi
9 0 d) NH;
3 a)“" $hape of H,0 molacule Is:
E . ?mular b) Pyramidal
- Slrahedral d) Linear
Ly kot :flCl Is held through:
) o Son of oppositsly charged ions
| Colntbong

*:

M.hlslnaseaofelectmns

72,

73.

74,

| 78,

76.

17.

78.

79.

8.

82.

P 151

d) Coordinate Covalent bond

Wh|Ch of th
Paramagnetic: ® following molecules s

a) He b) H
¢) N, d) 012

The shape of BeCl; molecule is:
a)  Trigonal plannar  b) Pyramidal
¢) Tetrahedral d) Linear

What is the number of unpaired electrons
present in NH, molecules:: -

a) 3 by 2

c) 1 d 0
The nitrogen atom In ammonia Is hybridized:

a) sp? b) sp

c) sp d) Bothsp?and

Which of the following compounds has an
lonic bond: '

a) H0 b) CsF

c) CCl d) HCl
In CHy carbon is hybridized:

a) dsp? b) sp?

c) sp? d) sp

The bond in which overlapping of partially
filled orbitals takes place above and below
the bond axis Is:

a) Hydrogen bond b) Sigma bond
¢) Pibond d) Coordinate
covalent bond
Which of the following molecules is linear:
a) HO b) CH,
c) NH; d CO;

lonic compounds do not show the
phenomenon:

a) Non-directional and non-rigid

b) Non-directional and rigid

c) Directional and non-rigid

d) Directional and rigid » o W
Which of the following statements Is:. -
incorrect about lonic compounds:

a) They are gases at room temperature.

b) They have regular arrangement of ions.

c¢) They conduct electricity in n\:lten state.

They have high melting poin

d)Whlchyof the'gfollowlng has greater ionlc

characters in it: :
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a) H b) H0
c) HCl d) HF
83. The geometrical shape of CH, Is:
a) Pyramidal b)  Triangular
c) Tetrahedral d) Cubic
84.  Which of the following is a polar molecule:
a) CO, b) BF;
¢) HCl d) CCls
85.  Some covalent compounds are soluble in
water because of:
a)  Hydrolysis b)  Hydrogen bonding
¢) Hydration d) Allof above
86.  Which of the following shape is exhiblted by .
NH; molecule:
a) Square plannar b)  Angular
c) Pyramidal . d) Tetrahedral
87.  Which of the following solids does not
contain covalent bond:
a) Graphite b) Diamond
c) lce d)  Copper
88.  Which of the following hydrogen halides has
the highest percentage of ionic character:
a) Hi b) HCI
c) HBr d) HF
BOND ENERGY, BOND LENGTH
AND DIPOLE MOMENT
89.  Which of the following molecules has zero
dipole moment:
a) BF; b) “H0
¢c) CHCl d) - NH;
90.  Which of the following molecules will have
dipole moment:
a) NF; b) CF4
c) BF; d)  None of above
91. Which of the following molecules has zero
dipole moment:
a)  HF b)  H.S
c) HO d Cco,
92.

93.

One Debye is equal to:
a) 3.336x10®¢n
b)) 9.1%103 ¢
C) 1.66x1072%¢m
d) 6.06x108¢m

The triatomic molecule with zero dipole

94.

95.

96.

97.

98.

»152 i
moment has shape:
a) Trigonal plannar  b) Tetrahe oo

c) Linear d) Angular
Dipole moment is defined as:

a) Charge x Displacement

b)  Bond energy x Charge

c) Charge x Distance

d) Charge x Debye
The dipole moment of water is:

a) 184D b) 194p

c) 1.08D d) 80D
The amount of energy required to b
mole of a bond to separate atoms jg

a) lonization b)

potential
c) Electron affinity

eak ong
Calleg;
Bond energy

d) Electronegatwlty

The unit of dipole moment is:
a) Calorie b) Debye
c) Nm™ d) Poise

Measure of the degree of polarity is know
as:

a) Dipole moment

b) lonic character of ionic bond

c) lonization energy

d) Electron affinity . .
99.  Which one of the following molecules hs ‘
zero dipole moment:
a) CCl b) CHCly
c¢) CHyCl, d)  CHiC
100.  Benzene has zero dipole moment as tis:
a) Non-symmetrical  plannar  hexagord
molecule
'b)  Symmetrical plannar hexagonal molecule
c) Symmetrical Angular hexagonal molecul
d) Non-symmetrical  angular hesago®®
molecule )
101.  The dipole moment of orthochlorobenz?!
is: ‘ '
a) 170D b) 270D
c) 25D d 150 _~
THE EFFECT OF BONDING ON THE
PROPERTIES OF COMPOUNDS _~
102.  Mostly ionic compounds are: |

- U
a)  Soluble in water but insoluble in nomd
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103.

a)

b)
)
d)

solvents.
Insoluble in water but soluble in nop-
solvents. aqueous
Soluble both in water and in non-g
solvents. eoss
Insoluble in both water and in non-aqueous
solvents.
Which of the following is incorrect about
jonic bonds:
Electrostatic  lines of forces
oppositely charged ions exist.

between

Py 153

Bonds are non-rigid.
Bonds are non-directional.
Bonds are directional.

@ Answers

. | b 3. lc (4 [d
5. | d |6 a |7. c |8. a
5[ [10. | d [11. [ ¢ [12 [
% | b |14. | a [15. | b |[16. | a
7 1 b 18- | a [19. | ¢ [20. | b
o | d |22. | a [23. | ¢c [24. | 4
c 126. | b |27. | d |28. | d

b 130. | ¢ |31. | ¢ |32. | d

b [34. | c |35 | d |36 | d

d | 38. a | 39. c | 40. d

a | 42. a | 43. a | 44. d

d [46. | c |47. | b [48. | b

a | 50. c | 51. b |52, | d

d |54. | b |[55. | a |56. | ¢
b[58. | b [59. | b [60. | ¢

1. | b]62 | b [63. [ b [64 | c
| a | 66. b | 67. a | 68. a
2 laf70. [a [71. [ a |72 | d
Feld]74 [ d [75. [ c [76. | b
| d |78. | ¢ [79. [ d [80. | b

| 3 182. | d |83. c | 84. c

b 8. .| ¢ [87. | d |88 | d
2090, [ a [91. [ d [92. | a
3 194. | ¢ |95, a | 96. b
'Jg\sa.' a [99. | a [100.]| b

‘a | 103. ]

a)

b)

c)

d)

learning Outcomes
Students should be able to

-

In this topic, student should be able to:

Understand concept of energy changes during
chemical reactions with examples of exothermic and

endothermic reactions.

Explain and use the terms:
i) Enthalpy change of reaction and standard

conditions, with particular reference to:
formation; combustion; solution;
neutralization and atomization.

i) Bond energy (AH positive, i.e. bond
breaking).

iii) Lattice energy (AH negative, i.e. gaseous
ions to solid lattice).

Find heat of reactions/neutralization  from
experimental results using mathematical relationship
i.e. AH=mcAT
Explain, in qualitative terms, the effect of iqnic
charge and of ionic radius on the numerical
magnitude of lattice energy.
Apply Hess's Law to construct simple energy cycles,
and carry out calculations involving such cycles and
relevant energy terms, with particular reference to:
i)  Determining enthalpy changes thal cannot

be found by direct experiment, €.g. an
enthalpy change of formation from enthalpy

change of combustion. S
i) Born-Haber cycle of NaCl (including

ionization_energy and electron affinity).
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Important MCQs

1. Thermochemistry is the study of relationship
between heat, energy and:

a) Kineticenergy . b)
¢) Energy of d)
activation

2. What do you call the apparatus generally
used for measuring heat changes?

a) Voltmeter b)  Calorimeter

Chemical energy
lonization energy

c) Voltameter d) Coulometer
3. What is the value of internal of an element of
25°C at atmospheric pressure?
a) 0 cal/mole b) 10 cal/mole
¢) 50 cal/mole d) 273 cal/mole
4. A process is said to be ___ if the-
temperature remains constant throughout.
a) Adiabetic b) Isothermal
¢) Endothermic d) Exothermic
5. A reaction in which heat transfer between

the reaction vessel and large quantity of
water can take place, will be exothermic If:

a) Heat is b) Heat contents of
transferred  from reactants are
water to the more than the
contents of heat contents of
reaction vessel products

c) Products have d)  None of the above
more heat than
reactants

6. Which is an example of endothermic

change?
3 6COg)#6H;0(l) — CsH1205(g)+COx(g)
B HO(g) - H,0() + A H

c) Ca+Og~)C02(g) + AH
d)_" None of the above

Evaporation of water s a:
a) An endothe
g mic  b) Ic\tr‘\angeexothermic
c
) r;lgcur:at change d) Chemlcal energy
8 | is produced
! n exothermic reactions, AH is.
a) - Negative b)  Positiv
e
c) Mrzrde . than g Given i
u
produc Surroundings "

Berromada oot »1;‘
9, The Sl unit of heat + energy is:
a) Joule b) BTy
c) Calorie d)  Nong of the
10.  Ajoulels equal to: Sbow
a) 1kg¥S? b) 1Kgis?
c) 1Kgm#$? d)  None of the g,
11. There are how many joules In 1 klloqlo,m
a) 4.184x10% b)  8.184x10q,
c) 12.184x100 d)  16:184x1qy
12.  There are how many joules in 1 KWh:
a) 3.6x100 b} 6.6x109
c) 9.6x103 d)  12.6x10%
13. A substance or a mixture yndergoing ,
physical change is called:
a) System b) Surmumt;
c) Compound d)  None of the above
14.  Any property which depends upon ﬂw state
of system is called:
a) Enthalpy b)  State function
¢) Freeenergy d) Intemal energy
15.  What Is not a state function?
a) Temperature b) Enthalpy
c) Entropy d) Intemal energy
16. A complete of gas changes from P and Vi 4
Ty to P2V, & T2 by one path and then back o
PiVyand Ty. A E for the process Is:
a) Infinite b) >0
c) <0 d =0
17.  Since the enthalpy of elements in the
natural state Is taken as zero, the hest
formation of Hf Is:
a) Always negative b) Positive
c) Depending on d) Iszero
conditions
18.  Which Is most stable form of C at 25°C7
a) Diamond b) Graphite
¢) Coal d) Noneof the g
19. Al the naturally processes proceed with ”"d
a) Increase of b) Decreaseé
energy energy
- ¢) Noneoftheabove d) Al of the abo¥®

A state function represents.
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a) Physl -l state b) Chemical stato
¢) Thermodynamic d)  None of the above
state
21.  The heat contents of a system Is called:
a) Internal energy b) Enthalpy
¢) Combustion d) Heatenergy
energy
22. According to Hess' Law:
a) Kp=Kc (RT) b) A H=Positive
¢/ AH is same d) None of the above
whither  process
takes place in one
step or more than
one step
23.  Hess’ Law deals with:
a) Changes in heat b) Rate of reaction
of reaction
c¢)  Equilibrium d) Influence of
constant pressure on
volume of gas
24.  The energy which is sum of all the energles

25.

26,

of all the atoms, molecules, or ions with in a
system is called:

a) Internal energy b) Bond energy
c) Potentialenergy d) Chemical energy

The heat content of all elements in their
standard states Is taken as:

a 0 b) Maximum
c) Minimum d) _Unity
The enthalpy change does not depend upon:

Conditions underb)  Number of
which reaction ‘is intermediate steps
carried out involved

State of reaction d) Initial and final

and products energies and

reaction and

products

jll CHEMISTRY | P> 165
27, Entropy of unlverso tonds towards:
a)  Maximum b)  Minimum
c) Zero d)  Remains constant
28. Which of the following is not accompanied
by an Increaso of ontropy:
a) Dissolution  of b) Buring of rocket
NH4Cl in water fuel
c) Solutionofdryice d) Condensing
steam
29, When solid is converted to liquid, entropy Is:
a) Increased b) Decreased
c) Zero d) - Remains constant
30. Entropy is a measure of system.
a) Disorder b) Internal energy
c) Input d) Efficiency
| 3. A spontaneous change Is one In which a
system suffers:
a) Increase in b) Lowering in free
internal energy energy
c). - Lowering of d) Noenergychange
entropy
1. B |2 B |3. A | 4. B
5. B |6. C |7. A | 8. B
9. A |10, c |11. A |12, A
13. A | 14. B |15. A [16. .| B
17. A |18. B |19. B | 20. C
21. A |22 C |23 A | 24. A
25. A | 26. B | 27. D | 28.
29. A | 30. A | 31. B

enthalpies of -
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Definitions and Statements

1) Electrolytic Conduction: Electrolytic coney,
carried out by the ions produced whep
compound is infused or dissolved in \@mlor‘

2) Electrolysis: It is the process in which g )
reaction takes place at the expense of electrical g

h()]‘ i:‘l
an - fone

Micy

] : . 9y,

er i T 3) Uses of Electrolysis: EITch'olysis; 5 used for g,

e BT g A piyiiedas i ments  and  for Y :

W/ Eully SolvedaTextL 1SEslll extraction of clements and for the  commegy

M EUNLY DIV =lll preparation of several compounds. It is also ygey for
SHANENC Qs vt ojoctroplating.

L NG %, ‘/_‘.—.:j:w.a.am.'ii.w-.-im-wlﬂ RS IR VA TR LA =

==

4) Galvanic Cell: A galvanic cell or a voltaic oq
produces electrical energy at the expense of chemicy
energy. '

5) Electrode Potential: Eloc‘lrode potential s
developed when a metal is dipped into a solution of it
own ions.

6) Standard Hydrogen Electrode Potential:
Standard hydrogen electrode potential is arbitrarily fixed
as 0.00 volts. Electrode potential of an element is
measured when it is coupled with standard hydrogen
electrode.

7) Electrochemical Series: When elements are
arranged in order of their standard electrode potentials on
the -hydrogen scale, the resulting list is known as
electrochemical series. This series is used to predict the
feasibility of a redox chemical reaction.

8) Modern Batteries and Fuel Cells: Modem
batteries and fuel cells include lead accumulator, alkaline
battery, silver oxide battery, nickel cadmium cell and
hydrogen oxygen fuel cell.

9) Redox Chemical Equations Balancing: Reqox
chemical equations can be balanced using oxidation
number method and ion electron method.

Fully Solved Textual Exercise

Each question has four options.
Encircle the correct answer.
() The cathodic reaction in e
electrolysis of dil. H;SO4 Wwith 4
electrodes is:

=Sz

- learning Outcomes
Students should be able to

-

In this topic, student should be able to:

a) Describe and explain redox processes in terms of
electron transfer and/or of changes in oxidation
number.

b) Define the terms:

Standard electrode (redox) potential and
Standard cell potential.

c) Describe the standard hydrogen electrode as
reference electrode.

d) Describe methods used to measure the standard
electrode potentials of metals or non-metals in
contact with their ions in aqueous solution.

e) Calculate a standard cell potential by combining two
standard electrode potentials.

f)  Use standard cell potentials to:

i)  Explain/deduce the direction of electron
flow in the external circuit.
ii) - Predict the feasibility of a reaction,

9) Const‘ruct redox equations using the relevant half-
equations,

h) State the possible advantage :
H2/02 fuel cell ges of developing the

i) Predict and to identify the substance liberated during

' a Reduct
Skt o s ooy o @ S .
pgtenti :3 ;::It(l:%r:] Cm tthg redox series (electrode (c) Both oxidation and reduct”
Na2504(aq). onieiEn e.g. H2804(ag) and (d) Neither oxidation or reductio”

(2) Which of the following statements
correct about galvanic cell? o
(a) Anode is negatively chard
(b)  Reduction occurs at anode y

' b
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(d) Reduction occurs at cathode
Stronger the oxidizing agent, greater
is the:
(a)

(3)

oxidation potential

(b) reduction potential

(c) redox potential

(d) E.M.F. of cell

If the salt bridge is not used hetween
two half cells, then the voltage:

(a) Decrease rapidly

(b) Decrease slowly

(c) Does not change

(d) Drops to zero

If a strip of Cu metal is placed in a
solution of FeSO4:
(a) Cu will be precipitated out
(b) Fe is precipitated out
(c) Cu and Fe both dissolve
(d) No reaction take place

™ Answers

(4)

(3)

No | Ans [ No | Ans | No | Ans No | Ans | No | Ans

.aiidiiibivdvb

Important MEQs

INTRODUCTION

1. Electrochemistry is concerned with the
conversion of electrical energy into chemical

energy in:

a) Galvanic cell b)  Electrolytic cell

¢) Voltaic cell d) Both (a)and (c)
2 The conversion of chemical energy into

electrical energy requires:

a)  Electrolytic cell b) - Galvanic cell

¢) Voltaic cell d) - Both (b) and (c)
4 ELECTROLYTIC CONDUCTION

~ Most metals are conductors of electricity

because of the;

@ Light weight
“b)  Immobility of the electrons
¢) Lustrous surfaces

: 9) " Relatively free movement of their electrons
- Metallic conduction is also called as:

'3 lonic conduction  b)  Protonic
g ; conduction
€} Electronic d)  Super conduction

~conduction
* Electrolytes In the form of solution or In the
- fu§e‘d_v§;ate have the ability to conduct:

CHEMISTRY

6.

L

)
(,}

Light

long

b Elecloody

) i ’j ) rl;{/ A .

lonization s 4w process W wnch e

compounds when {used or

water split up ity charged parcles calies)
LMo

i \
Aloms D}
0

Latoues W

a)

’f) ‘Jf'a",'/ftf; A G

ELECTROCHEWICAL CELLS /N0
ELECTROLYSIS

9.

10.

iy F

12.

13.

14,

Electrolysis is used for:
Manufacture of caustc vo42
Refining of copper

.“)

) " ,

) Electropiating
)

s

~

=3

Al of ahove
In an electrolytic cell, the Blestrons fow
from:

Cathode 1o anode or QRus!e

Cathode 10 anose

C
d

a)
b)
c)
d)

Anode to cathode

Radom flow
When aquequs NaCl is glectrol yzed, wiich of
the followinyg lons get discharged 2 aase.

H¢ b)

Ox’ d)
Inelectrolytic cells, the chemical changes
may be:

Either spontaneous of Non-spontaneous

Always spontaneous

Always non-spontancous

More  spontancous

spontaneous
Which of the following cannot conduct
electricity:

NaCl fused hy NaCly

HaCI«\wg,,; d) Bon (?;) and (C)
During electrolysis, the reaction that tzres
place at cathode Is:

Reduction

Oridation

{
Nz

a)

c) Cl

a)
b)
¢)
d)

a)
c)

goth (a) 2nd ()
ho 162000

OCOUS

During electrolysis, electrons are:
Lost by anions and geined by cations
Gained by anions and lost by calions
Gained only
Lost only

The function of salt bridge {s;

To increase movement of ions
To Increase the emf of cell
To dacrease the temperature

a
b)
c
d) Tomaintaln elactrical noutrallty.

b)
d)

a)
¢)

a)
b)
c)
d)
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16.

16.

17,

18.
19.

20.

21.

22,

23.

= ELEGTRODE POTENTIAL

. drogen
which of the g:a:‘l;:‘\.‘v::\‘“ Y&I&l;l hoth hydrod T R '.'"IY‘L|"6'I~§f5§}]§;&f~mi
;a)m“l"_l?;"‘i:::::;‘rﬁan\‘w acldified wale! “"f”“““'““ ordar of thelr reduction Dbtonﬂ;
b Eiectolysis of motlen Nt "Lk Ga b Ga KL
¢) Electolyain of :|q||||'u\’:!\l‘;ﬂ\{‘it:(- :3 “. (.-" 'K 0 K ('\‘ l‘l
l acliolysis Of 82 AL ALY ARTLY
d)w:a'k':r: ':;';h;;::”:'nu.)wmu correctly danctibes | gy tho best electrodo used I salt bridgg g
the process accutting at the aloctrodos Wiileh other oloctrolyte can also by Usnq ,0"
when molten NaGl s aloctrolyzed: (he purpose:;
a)  No reaction al anode, reduction at oathode, ) NaCl ) NHNO,
b)  No reaction al cathode, oxldation at anode, 0)  KNO; d)  NaNO,
¢)  Oxidation al anode, reduction al cathode, 20, Coll potential deponds upon:
d)  Oxidation al cathode, reduction at anode, ) Gonsentration ol b)  Nature
What are the products of electrolyala of jona olocirolyte
aqueous sodium chloride at two electrodes: 0) Tomporaturo d) Al of above
a)  Chlorine al anode and oxygen al cathode, 27. Reduction or oxldation potential of stangyy
b) Hydrogen al anade and chlorine at cathode, hydrogon olectrode I8!
¢)  Chlorine al anode and hydrogen at cathode. a) " 0.0 volt b) 1.0 vol
d) Chlorine al anode and sodium at cathode. o) 0.8 voll d) 1.6 voll
Sodium can be obtalned by: 28.  Ahalf reaction can be dofined as:
a)  Electrolysis of acidified waler, a) It always occurs at cathodo,
b) By heating NaCl and water al 100¢, b)_ Involves only half o o molo of electrolyte,
¢)  Electrolysis of molten sodlum chloride. ¢) Occurs at ono of the oloctrode.
d) Electrolysis of aqueous sodlum chloride. d)  Goos only hall way to completion,
A cell In which electric current Is produced 290, Which of the following statement Is Incorre
as a result of spontaneous redox reaction Is about SHE (standard hydrogen eloctrodo);
called: a)  Reduction potontial of Cu'? Is smaller than
a) Drycell b)  Electrolytic coll lons when it Is couplod with coppor electrods.
¢)  Galvanic cel d) Half col reaclion b)  Hagas Is passed In It at 1 atm prossur.
A cell which produces electrical current by c) s oxidution potential and reduction polentd
an oxidation reduction reaction s known as: Is Z0r0.
a)  Electrolyticcell  b) Volalc ol d) Itls made of a platinum wiro dipped in 1
¢) Reversible cell d) Standard cell solution
The cell in which a non-spontaneous redoX | an  The difforenco of potentlal of two olectrodes
reaction takes place as a result of electricity ' when concentration of solution Is 1M oach
is known as: o .
a) Electrolytic cell b) Voltaic cell a)25 g(:;‘ :a;c?lg:\\ Y callocli).) Electrode
¢) Daniel cell d) Drycell potental
When fused PbBr: Is electrolyzed: ¢) Coll voltage d)  Standard ool
a) Lead appears at anode | v potontial
b) - Lead ‘appears al cathode M. Standard  hydrogen olectrode has
c) . Bromine appears at cathodo arbitrarlly fixed potential
d) Lead appears at both electrodes a)  1.0vol by 0.4 vol
When aluminium electrode Is coupled with ) 0'0 vol d) 0.64 volt "
copper electrode In a galvanic cell: 32 The ' overall positive valuo for the o
a) Reducton takes place at aluminium ' potontldl predicts t  procet®
electrode. energotically: foashbi
b)  Oxidation takes place at copper electrode. a)  Impossible by Notlo )
¢) Reduction takes place at copper electrode. o  Foosible g) Bolh (o)
d) Both(a)and (b)
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THE ELECTROCHEMICAL SERIES

3/’\,;1,? of standard reduction potential for
¥+ ctrong reducing agents is:

5 Large negative b) Zero
value 3

¢ Large  positive d)  Negligibly small
value ‘

The standard reduction potential of zn |
3 0.76V. The standard oxidation potential of
Zn will be:
) >0.76 b) 10076
0 +0.76 d) <00.76
The standard reduction potential of silver is
about 0.8V. This value gives information
that:
a) Ag- has tendency to be oxidized
b) Ag has tendency to be oxidized to Ag* ion
¢) Ag*ions have tendency to be converted to .
Ag metal atom
d) Both(b) and ()
%. A reaction wiil be spontaneous if Its
calculated emf Is:

a) Positive or b) Negative
negative
¢) Zero d) Positive

1.  emfofthe cell Is:
a) Sum or difference of two electrode potentials.
b) Sum of two electrode potentials.
¢) Difference of two electrode potentials.
d) Always zero.

__ MODERN BATTERIES AND FUEL CELLS

% Asingle cell voltage in lead storage battery
is:
a) 25 volt b) - 1.3 volt
" ¢) 20 volt d) - 2.3 volt
* In Daniel cell, if salt bridge is removed
between two half cells, the voltage:

9 Increases rapidly b) Increases
| gradually
W, 9 Does not change d) Drops to zero

Fuel cells are mostly used in space aircrafts
as the source of:

Fuel and drinking water

Drinking water only

Power only

Orinking water and power
) @ Most common fuel used in fuel cells are:
N gzandczﬂs b) Hzand CHe
& 7 diend o, d) H,and O,
: recharging of the lead storage battery:

&

CHEMISTRY|

43.

44,

45,

46.

P) 159

a)  Pbis converted to PbO,.

b)  PbSQyis converted to Pb.

c) Pbis converted to PbSO,,

d)  Both (a) and (b)
Which statement is incorrect for fuel cells?

a) Hzand O, are used as fuels.

b) Aqlreous KOH is used as electrolyte in fuel

cell.

c) Wateris produced in the cells.

d) They operate at very low temperature.
Lead storage battery Is recharged by:

a) Adding concentrated H.SO,4

b) Adding more water

c) Passing more current

d) Reversing the direction of current
Which one of the following is a correct
statement about battery and cell:

a) A cell has more than one batteries.

b) Battery is another name for cell.

c) A battery is chargeable whereas cell is not.

d) A battery has more than one cells.
In lead accumulator (storage battery)
cathode is made of:

a) - Mixture of Pb and PbO;

b) - Pb

c) Pb coated with PbO;

d) PbSO4
47. . Fuel cells are the means by which chemical

energy may be converted into:
a) Sound energy b) Potential energy
c) Electric energy d) Heatenergy
™ Answers
1. b |2 d |3 d |4 c
9 b |6. d |7. d |8 c
9. d |10. c |11 c |12 a
13. a |14 d |18. c | 16. c
17. c |18. c |19. c |20 b
21. a |22 b | 23. c |24 d
25, b | 26. d |27. a |28 C
29. a | 30. d [31. c |32 c
33. a_ |34 ¢ _|35. c 13 [ d
37. b | 38. c |39 d |40 d
41. d |42 b | 43. d |44 d
45. d |46 c |47. c
Pt taiatiad
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calculations: 20 and pH values for strong 4
n
g Caloulale [fain(d 3 ong bases. d

weak acl buffer solutions control pH,

i1 how :
) (E;);?clillre\lte he pH of buffer solutions from the diven

i ta.
ropriate da
g‘;%w understan

" CL Ksp' ' .
solubility P odd oncentrations and vice versg

fromC .
gﬁlcxlifdgrssaandm of the common ion effegt,
0

‘Definitions and Statements

ical Equilibrium Concentrations gnq

' The _reversible chemigy
tions can achieve a state in Wh|ch the forward an
reactio esses are occurring at the same rate

ding of, and use, the concep

e L . ‘ ' o ;
e AT J:{"r‘"r"“" e
wiFilESoediText
LA A':‘N,a' tr._ﬁ»'-*.g;;f-';m""; e
wimportantiMG

e fi

In this topic, student should be able to:
a) Explain, in terms of rate

(o]0 i ilibri
the reverse Pr led state of chemical equilibrium, The

is state is cal
Isai;es,:trations of reactants and products are caleg
able to equilibrium concentrations and the mixture is called

equilibrium mixture. ' |
"' 2) Law of Mass Action: Law of mass action provides
the relationship between conceptratuons of reactants ang
products of a system at equilibrium s.tage. |
3) Equilibrium constant: The ratio of concentfauOn of
the products to the concentrations of reactants is caled
equilibrium  constant. The equilibrium - constanls are

 Learning OUtcomes
Students should be

s of the forward and reverse

reactions, what is meant by a reversible reaction and

dynamic equilibrium.

b) State Le Chateliers Principle and apply it to deduce

expressed as Ke, Kp, Kn and K.

4) Value of Equilibrium Constant: The value o
equilibrium constant can predict the direction and extent
of a chemical reaction.

5) Le-Chatelier's Principle: The effect of change of
concentration, temperature, pressure or catalyst in @
reaction can be studied with the help of Le-Chateliers
principle. Increasing concentrations of reactants Of
decreasing concentrations of products or heating of e
endothermic reactions shifts the reaction to the forward

qualitatively the effects of changes in temperature,
concentration or pressure, on a system at
equilibrium.

Deduce whether changes in concentration, pressure
or temperature or the presence of a catalyst affect
the value of the equilibrium constant for a reaction.
Deduce expressions for equilibrium constants in
Ezrms of concentrations; Kc, and partial pressures:
P

Calculate the values of equilibrium constants in

diregtiop. The change of temperature disturbs the
equilibrium position and the equilibrium constant of
reaction,

6) Catalyst: A catalyst decreases the time to reach e
equibrium and does not alter the equilibrium Posi”

terms of concentrations or partial pressures from
appropriate data.
Calculate the quantities present at equilibri '

: uilibriu
appropriate data. 4 A

Describe and explain the condii '
ke tions used in the

Understand and and equilibrium constant und iven conditions:
oo e basgs, use the Bronsted-Lowry theory of 7) Water-A Very Weak Eleéct:t::o?;(te: Water is @ v%fz
Explain qualitatively the differences inbehaviour teak electrolyte and ionizes to a slight degrec ignic

extent of this auto-ionization is expressed o
product of water called Kw having a value 10 at 25 d

The addition of an acid or a base changes the 1

between strong and weak a
PH values of their aqueous
extent of dissociation.

cids .and bases and the
solutions in terms of the

[OH, but the ionic product remains the same at 25
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g) pH and pOH: The concenlr-ation of H* is expressed
in terms of pH and that of [OH] in terms of POH. Neutral
aler has @ pH = 7. The value of pK,, is 14 at 25¢°C,

Lowry-Bronsted Concept: According to this
concept of an acid and a base the conjugate base of g
otrong acid is always weak. S0 pK, + pK, = pK,,

Where pKa and pKy are the parameters to

measure the strengths of acids and bases,

10) Buffer Solutions: Those solutions which resist the
change in pH are called buffer solyt!ons. Buffer solutions
of pH below 7 are prepared by mixing a weak acid and
salt of it with a strong base while basic buffers can be
prepared by combining a weak base and salt of it with 3
strong acid. , :
11) Henderson’s Equation: Henderson's equation
uides us quantitatively to have the buffer solutions of
good buffer capacity and to select the pair of compounds
for this purpose.
12) Solubility Product Data: The solubility of .
sparingly soluble substances are calculated from the
solubility product data. This data provides us the
information about the selective precipitation and fractional
precipitation.
13) Common lon Effect:
Common ion effect operates best in buffers
solutions, and purification of certain substances. It is one
of the best applications of Le-Chatelier's principle.

Fully Solved Textual Exercise

Each question has four options.

Encircle the correct answer.

(1) For which system does the equilibrium
constant, K. has units of (concentration)™?

(c) N2+3H; === 2NH;
(d) H; + |, =—=2H

(e) 2NO; === N0y
(f) 2HF === H,*F;

@

Which statement about the following
equilibrium is correct?

280yg) + Oy =<==== 2503, AH=-188.3kJmol-' -

The value of K, falls with a rise in
temperature .
The value of K, falls with increasing

pressure
(9) Adding V205 catalyst increase the
equilibrium yield of sulphur trioxide
() The value of K, is equal to K.
The pH of 10 mol dm™ of an aqueous

()
(f

)

. (c) 2.0 15
he solubility product of AgCl is 2.0 » 141

nol2 dm¢, The maxim
+ : um con
Ag* ions in the solution ig: Fantation of

(c) 2.0 % 1010 mg| dppy-
(d) 1.41 % 105 mol dms
(e) 1.0 x 1019 mof dm-2
()] 4.0 x 10-2 mo) g2
An excess of aqueous silver nitrate is
adde'd to aqueous barium chloride - and
precipitate is removed by filtration. What
are the main ions in filtrate?
(c) Ag* and NOs~ only
(d) Ag* and Ba?* and NOy-
(e) Ba?* and NO3- only
(f) Ba?* and NO4- and CI-

™) Answers
LilcJri[al ] o livib [vIip|

Important MCQs

REVERSIBLE REACTION

(4)

()

1. A reaction is reversible because:
a) Products are stable.
b) Reactants are reactive.
¢) Products are reactive.
d) Reactants are stable.
2. What happens when a reaction is at
equilibrium and more reactant is added:
a) Forward reaction rate is increased.
b) Forward reaction rate is decreased.
c) Backward reaction rate is increased.
d) Equilibrium remains unchanged.

3. The rate of a chemical reaction is directly
proportional to product of molar
concentration of reacting substance. It is
called:

a) Law of conservation of energy
b) Law of mass action
c¢) Ratelaw
d) Active mass rule
4, A chemical reaction A — B is said to be

in equilibrium when:

i 8
Rate of transformation of A to B is equal 10

solution of H,S0y is: :
(b)

(a) 3.0 2.7

a)
to A. .
b) 50% reactant has been Chinff,i pt?ete.
Conversion of AtoBIs 50% o .
8 Complete conversion 0
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place.
5. The rat of reaction:

8.

9.

a) Ke=KcRT b)
c) Kp=Kc(RT)2 d)

0.

a) Remains same as reaction proceeds
b) May decrease or increase as reaction
proceeds
¢) Increases as reaction proceeds
d) Decreases as reaction proceeds
Law of mass action was given by:
a) Guldberg and Waage
b)  Berkeley and Hartly
c) Ramsay and Reyleigh
d) Berthelot
In a chemical reaction equilibrium is said to
have been established when:
a) Rate of opposing reactions are equal.
b) Rate constants of opposing reactions are
equal.
c) Opposing reactions stop.
d) Concentration of reactants and products are
equal.
Hy +[; # 2HI
In the above equilibrium system, if the
concentration of reactants at 25°C is
increased, the value of K. will:
a) Remainsconstant b) Increases
c) Decreases
d) Depends upon nature of reactants
N2+ 3H; ,\_——_> 2NH;

For the above reaction the relationship
between K¢ and Kp will be:
Kp = K(RT)"

Kc = Kp
The correct relation between K¢ and Kp is:

P

An
a) Kp = Kg[ﬁ] b) - Kc=Kp(RT)"

c)

a)
)

a) . No unit b)

Ke = Kc(RT)" d)
N204 # ZNOZ
1 mol of N.Os was decomposed according to
given equation in 1dm? container. At

Ke = Kc(RT)"

equilibrium x mole of N,O4 have dissociated.

What is the value of Kc:

_2x 4x?
(1':)2 b) (1-x)

2 2x
(1-x) 9 (1-x)

Nz + Oz —‘-é_ 2NO
The unit of K for this reaction will be:
mol2 dme

e

13.

14.

15.

16.

17.

18.

19.

20.

21.

R VA
c) mol dm®@ d) mol2dm~
N; + 3H2 -—<—_—._-'> 2NH,
The unit of Kc for this reaction wil| pe.
a) mol2dm® b)  mol2 dme
c) moldm® d)  mol dm
For what value of Kc almost forwarg react;
is complete: tn
a) Kc=10% b) Kc=10m
C) Kc=0 d) Ke=1
In a particular reaction for the valye K, = {
105 which statement is correct; &
a) Almost forward reaction is complete.
b)  Amount of reactant is negligible as compareq b
product.
¢) Amount of product is negligible as compareq b
reactant.
d) Amount of product is equal to amount of
reactant.
Almost forward reaction is complete whe,
value of Kc Is:
a) Neither larger nor very small

b) Verysmall
c) Verylarge
d)-. Negligible

If Kc of a reaction is very large, it indicates
that equilibrium occurs:

a)  With the help of a catalyst.

b)  With no forward reaction.

c) Atalow product concentration.

d) Ata high product concentration.
N20s —— 2NO;

For the above reaction, which of the
following expression of K¢ is correct:

_ [N204] [N,04]

K = N2Q4l = N204]

AT o, P INO,]
- I._I\IZ()]2 Ke = Mg-d

Qes S [N;0,] " INOj]

In an exothermic reversible reaction increasé .

in temperature shift the equilibrium to:

a) Remains b) Product side
unchanged

c¢) Reactant side d) None of abové
A large value of Kc means tha
equilibrium:

a) Less reactants and more products y
b) Reactants and products in same amd
¢) More reactants and less products

d) None of above ' —
Which statement about followind eqU'"b
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is correct: n
250; + 02 === 250, [H = 188KJ mole¢"
The value of Ke falls with a rise in

temperature.

The value of Kp is equal to K.

The value of Kp falls with increasing
pressure. . o
4 Adding V,0s catalyst increase the equilibrium

' yield of sulphur trioxide.
APPLICATIONS OF EQUILIBRIUM CONSTANT

| ﬁ;nt to Ho + 2 —— 2HI can be

increased by:
a) Increasing temperature
b) Increasing product
¢) Increasing pressure
d

Adding a catalyst

93 No# 3H; — 2NH;

Which of the following change will favour the
formation of more NH; at equilibrium in
above reaction:
a) Byadding NH; b) By removing H;
c) By decreasing d) By
pressure pressure
24. The substance which increases rate of
reaction but remains unchanged at the end
of reaction is called:
a) Catalyst b) Indicator
¢) Promoter d) Activator
25. N+ 3H, —— 2NH; + Heat For above
equation, the maximum product will be
obtained at:
&) Low temperature and high pressure
b)  High temperature and low pressure
¢)  High temperature and high pressure
d) - Low temperature and low.pressure
Ha+ 1, —— 2HI

For above equation which of the following
change will favour formation of more Hl:
By adding more H] at equilibrium.,
By fiecreasing pressure.
‘. By increasing pressure.
-y, ", By adding more H, and I, at equilibrium,
" 2+ 02 Im——> 250, + Heat
2 cﬁ;nabovg equation which of the following
k. . ge.wnl favour the formation of more SO,
qQuilibrium:
) By decreasing pressure
L _BY InCreasing temperature
o Y adding SO, at equilibrium

%,

3

increasing -

| 28.

29.

30.

31.

d) By decreasing temporaturo,
N2 + 02 + Heat o—2- 2NO

For the above equilibrium systom, the
equilibrium constant decroases by:

a)  Adding acatalyst  b) Adding NO
c) Adding N; d) Ducmhsing

lemporature

=
lce S ——— Wator

When pressure Is applied to above
equilibrium, which of the following will
happen:

a)  Equilibrium will not be disturbed.

b)  Water will evaporate.

c¢)  More water will be formed.

d)  More ice will be formed.
Which of the following can affect the
magnitude of equilibrium constant Kp of a
reversible gaseous reaction:

a) Temperature b) Catalyst

c) Pressure d) All of above
Nz + 3H; —=—== 2NH,

==
For the above reaction the value of K¢ would
depend upon:

a) - Temperature b) Pressure

¢) Initial concentration of reactants

d)  All of above

IONIC PRODUCT OF WATER

32.

33.

34.

35.

36.

37.

38'

Unit of Kw is:

a) mole2 dm®@ b) mole dm®

c) mole?dm® d) mole dm®
The pH of 10® mole dm® of an aqueous
solution of H;SO4 Is:

a) 15 b) 1.9

c) 37 d 27

The pH value of 0.001M HCI solution in water
is:

a) Exactly7 b) <7

Of s d) Nearly7
pH of pure water Is:

C) 14 d 7
Human blood has a pH of:

a) 835 b)

c) 7.35 d)
The sum of pH and pOH is:

a) 10 b) 14

d 7
18 .
c)HzSO.ls a dibaslc acld which dissoclate

9.35
6.35
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39.

40.

41,

42.

43.

44.

45.

46.

47.

48.

completely in water. What will be molarity of

this acid which has apH 1:
a) 0.5M b) 0.005M
c) 0.05M d 1M
Which one of the following aqueous
solutions has highest pH:
a) 0.1MHNO; b) 0.1MHCI
c) 0.2MH.SOq4 d) 0.1MNaOH
The pH of 0.001M NaOH aqueous solution is:
a) 13 by 11
c) 9 d 8
Which of the following pH is considered as
acidic?
a) 9 by 11
c) 8 d 1
Which one of the following aqueous

solutions has lowest pH:

a) 0.1MBa(OH). b) 0.1M NaOH

¢) 0.IMKOH d) 0.IMHCI
Which one of the following has highest pH:

a) Distilled water

b) Water saturated with chlorine gas.

c) 1MNHOH

)

d) 1M NaOH
The OH? concentration of a solution having
pH value 3 will be:

a) 1x10% b) 1 x10%

c) 1x10M d) 1x109
The pH of a solution having H* ions
concentration of 1 x 107 will be:

a) Zero b) Acidic

c) Neutral d) Basic
The pH of a solution is zero, it will be:

a) Highly basic b) Neutral

¢) Highly acidic d) Moderately acidic
pH of water sIowly changes from 7 to 6 as a
sample of air was bubbled into pure water.
Which gas in the sample caused this
change:

a) CO, ' b) Ar

c) N d 0

At 25°C the pH of water is 7. What will be the -

effect on pH of water at 100°C,
a) pH decreases

b) pHincreases

| 49.

50.

51.

52.

c) pH will remain same

d) pH firstincreases then decreases

Which of the following solutions hgy, Sy
H:

a)p 0.5M H2S04 b)
c) 0.5MCH,COOH  d)
The pH of soft drink is:
a) Greaterthan7 b)  Zero

c) Lessthan7 d 7
The pH of fresh saliva is:

a) 7.5085 b)

c) 6.506.9 d)
The pH of bananas Is:

a) 3.6 b) 55

c) 6.2 d 46

0.1MHNg,
0.5M Hey

6.5065
95065

IONIZATION CONSTANTS OF ACIDS (K,
AND BASES (K)

53.

| 54,

55.

56.

57.

58.

59.

The strength of an acid can be determineg
by:

a) pKw b) pKe

c) pKa d) p[OH].
lonization of weak acid is expressed in tem
of following constant:

a) Kb b) Ka

C) Kw d) Ka
lonization constant K, for CH,COOH at 250
is:

a) 1.85x 10ms b) 1.85x 10M

c) 1.85x10% d) 1.85x10°

When HCI is added to H,S aqueous solution
its ionization:

a) Increases b)
c) Decreases d)

Remains constat

First decrease

then increases
The dissociation constant for water %
is:

a) 1x10Mm b)

c) 1x1ov d)
The pK, value for aqueous ammon

is 4.8. What is the correct pKs "
ammonium ions at this temperat ture-

a) 7.2 b) 48
4.8
c) 9.2 d) uced

A conjugate acid base pair is Pf
whenever:

1 % 100

gt 2
yalué e
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a) A weak acid and weak base s g

e Ssolved in
h A weak acid and strong base s i
) water. ISsolved in
¢) Astrong acid and weak base s dissolved in -
water.
g A strong acid and a strong base is dissolved
in water.

conjugate base of a very weak acid is:
a) Relatively strong base
b) Relatively weak base
¢) Relatively very strong base
d) Relatively very weak base
Acids and bases when dissolved in water:
a) May not be completely dissociated.
b) May be completely dissociated.
¢) Mayormay not be completely dissociated.
d None of above.

COMMON ION EFFECT

§2. The process in which ionization of an
~ electrolyte Is suppressed by the addition of
~ another strong electrolyte containing one

60.

61

b) Hydrolysis
jon d) Pyrolysis

“When HCI gas Is passed through. the
~ solution of NaCl, sodium chloride is
- precipitated out, due to:

4) Increasing solubility of NaCl

b} Decreasing solubility of NaCl
¢ Increasing ionization of NaCl
d)  Formation of a complex

Common ion  effect finds extensive
applications in the: g

) Qualitative b) Quantitative
,ﬁﬂﬁlYSiS analysis
)_§Rreparation of d) Both(a)and(c) -
—_ Duffers |

~___ BUFFER SOLUTIONS

, "f::;;solutlons are mostly prepared by

}'hree_substances b) Four subSiéﬁﬁéé
*WOSUbstances  d)  Five substances

67.

68.

69.

T — | A kel

best examples of:

a)  Acidic buffers b)  Natural buffers

¢)  Basic buffers d) Acid base buffers
A.b'asic buffer solution can be prepared by
mixing:

a)  Strong acid and its salt with weak base.

b) Weak base and its salt with strong acid.

c)  Strong base and its salt with weak acid.

d) Weak acid and its salt with strong base.
Buffer action can be explained by:

a) Le-Chatelier's principle

b) Law of mass action

c) Common ion effect

d) All of above
A buffer solution can be prepared by mixing:

a) NaCland HCI

-b)  H2S04 and NazS04

¢) Na,SO4and NaOH
d) CH;COONa and CH;COOH

A ‘ . . e "
*ures of NHiOH and NH,C! is one.of the |

70.  Buffer capacity Is maximum when both
components have:
a).  High concentration
b) Equal concentration
c¢) Low concentration
d) Highand equal concentration
SOLUBILITY PRODUCT
71. The precipitation occurs if the lonic
concentration is: '
a) Equalto Ksp b) More than K
c) LessthanKs d) Is present in any
amount
72.  If Ky value is large, the salt in water is:
a) More soluble b) Lesssoluble
c) Moderately d) No concentration
soluble
73.  The solubility of PbBra is 23 x 102M at 25°C.
What is Ksp of PbBra:
a) 48x10® . b) 48x10%
c) 1.2x10% d 53x10%
74.  The solubility product expression for BaF; can
be written as:
a) [Ba2F b)  [Ba[F2
c) [Ba]+[FP d) [Ba‘y[F)
75.  The molar solubility of Ca(OH); in water ir

tarm nf ite K.. can ha writtan ae:
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113
¢ 113 d S= ’K’sp‘J
c) s= ) y

&, AnsSwers

s> [5—) 5= ()

1. c 2, a 3. b 4, ﬁ_
5. d ) a , a 8. d
9, ¢ |10, ¢ |11 b_[12. a
4. a [15. c |[16. C =
b T [ | Learning Outcomes
1 | a |22 | a |23 | d |24 | a Students should be able to
25, a |[26. d |27. d |28. d -
29. c |30 a |3, a |32 C q
33. d [34. b |35, d |36. c
37. b |[38. c |[39. d [40. b In this topic, student should be able to:
41, d |42, d [43. d |44, c a) Explain.and use the terms: rate of reaction; activfix
45. c__|46. c |47. a |48 2 ||l energy; catalysis; rate equation; order of reaction; ra
49. a__|50. c_[51. c |52 d constant; half-life of a reaction; rate-determining step.
53, c [54. b |55. c |56. C b) ~Explain qualitatively, in terms of collisions, the efi
57. a |58, c |59. a |60, P of concentration changes on the rate of a reaction.
61, c |62, c |63 b 164, q ¢) Explain that, in the presence of a catalyst, a reacor
65. c |66. c |67. b |68. d has a different mechanism, i.e. one of lower activafir
69. | d [70. [ d 1. [ b |72 Ml eneray.
[73. a_|74. b _[75. d d) Describe enzymes as biological catalysts which 2
have specific activity.
e) Construct and use rate equations of the form
Rate = k[A]"[B]" with special emphasis on: ‘
) Zero order reaction
::?) ;S‘ order reaction
"d order reaction
f)  Show understanding that the half-life of a frsto®
reaction is independent of initial concentration 2 4
the half-life to calculate order of reaction.
g) Calculate the rate constant from the given 832

reaction, from given information.

h) Name a suitable method for studying the L h

Definitions and Statement> 3

1) Kinetics of Chemical Reactions: Man o
in aqueous solutions are so rapid that they seefl W
instantaneously, While there are cerain reacto o
.| Proceed at a moderate rate. e

2) Reaction Kinetics or Chemical Kmetﬂﬁ’{ |
studies concemed with rates of chemical ™
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famw; Wi v s e Ul Ge

e subject matter of reaction kineti
3) Rate of a Reactiong The rate of 5 o
change in the concentration of a reactant o
givided by the time taken for the reaction,
4) Average Rat9 of Reaction; T
petween WO specific time intervals is
rate of reaction. "
Instantaneous ate of a Reactio .
fe)action at any one instant during the interve?l Isi?l?edozha
instantaneous rate. e
6) Rate Constan_t of a Chemical Reaction:
constant of a chemical reaction is rate of reaction
e concentration of reactants are unity,
7) Order of Reaction: Order of reaction is the sum of
exponents of the concentration terms in the rate
expression of a chemical reaction. The exponents in the
gxpression may or may not be different from the
coefiicients of the chemical equation. Order of 3 reaction
may be zero, whole number or fractional,
8) Zero Order Reaction: A reaction is said to be zero
oder, if its rate is entirely independent of the
concentrations of reactant molecules.
9) Half Life Period of a Reaction: It is the time
required to convert 50% of the reactants into products.
Half life period of any reaction is inversely proportional to

mical reaction
CS or chemica

Ction is the
T a produgct

he rate of reaction

Rate
when

the initial concentration raised to the power one less than

the order of that reaction.

10) Rate Determining Step of a Reaction: The step

which limits how fast the overall reaction can-proceed is

known as the rate determining step of a reaction

11) Determination of Rate of Chemical Reaction:

Determination of the rate of a chemical reaction involves
e measurement of the concentration of reactants or
. Poducts at regular time intervals during the progress of
_ ™cion. The change in concentration of reactants and
_ Pucts can be determined by both physical and
. “emical methods,
12) Energy of Activation: The effective collisions
he the colliding species will take place only when
@ molecules processes minimum amount of

1y gv. Which is called energy of activation, :
* actors Affecting Rate of Chemical Reaction:
lisigne factors, which change the numbe;-qf effective
Some Ofpe' second, affect the rate of chemical reaction.
0 _the important factors are, nature and

.of reactants, surface ama,{!light ~and

ncenirzion
EMeratyre
14) Cata

Called the average

lyst and Catalysis: A catalyst |s§‘n§ubstaﬂ°°- '

whi
ich alters the rate of a chemical reaction, but itself

remains chemicall
Y unchanged at the end of reaci;
' ion.
S process is called catalysis.

15) Ho
e e ittt
n same phase is sai

a homogenous catalysis. prase s saldlobe
:16) Heterogeneous Catalysis: In case of
ete.roggneous catalysis, the catalyst and the reactants

are in dlffgrent phases. Mostly the catalyst is in the solid
phase, while the reactants are in gaseous phase or liquid
phase.

17) Promoter or Activator: A substance, which

promotes the activity of a catalyst, is called promoter or
activator. '

Fully Solved Textual Exercise

Each question has four options.
Encircle the correct answer.
(1) In zero order reaction, the rate Is
independent of:
a)  Temperature of reaction
b) Concentration of reactants
c¢) Concentration of products
d) None of these
(2) If the rate equation of a reaction 2A
+ B —— Products Is, Rate = K[A]?
[B], and A is present in large excess,
then order of reaction is:
(@ 1 b 2
) 3
(d) None of these
(b) The rate of reaction:

(a) increases as the reaction
proceeds.

(b) decreases as the reaction
proceeds. |

(c) remains the same as the
reaction proceeds.

(d) may decrease or increase as

the reaction proceeds.
(c) With increases of 10°C temperature
the rate of reaction doubles. This
increase in rate of reaction is due to:

(a) decrease in activation energy

of reaction.

(b) decrease in the number of
colisions  between  reactant
molecules.

(¢) increase in activation energy
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of reactants.
(d) increase  in  number of
effective collisions.

(d) The unit of the rate constant is the
same as that of the rate of reaction
in:

(a) first order reaction.

(b) second order reaction.

(c) zero order reaction.
(d) third order reaction.

@) Answers

biiambwdvci

Important MCQs
INTRODUCTION

3.

6.

A white precipitate of silver chloride
immediately formed on addition of:
a) Silver nitrate solution to sodium chloride
solution.
b) Silver chloride solution to sodium nitrate
solution.
c) Silver nitrate solution to potassium chloride

solution.
d) Silver nitrate solution to hydrogen chloride

solution.
Which of the following reactions occur at
moderate rate:
a) Rusting of iron
b) Chemical weathering of stone work of
buildings by acidic gases in atmosphere.

c) Hydrolysis of an ester
d) Fermentation of sugars
All reactions occur in:

a) Asingle step b) A series of steps

c)- Two steps d) Both(a)and (b)
The rate determining step is the:

a) Slowest step b) Fasteststep

¢) Moderate step d) Both (a) and (b)

Which of the following will affect the rate:
First step of reaction

Last step of reaction

Rate determining step

Fastest step

It is common obse
v
chemical reactions diffe:;“on that rates of

a
b
c
d

—-— — ~—— —~—

1l

10.

111,

12.

13.

a) Greally 0)  Alitlas
¢) Moderately ) Do n;‘l‘gt
LQifa

igr

RATE OF REACTION —~~_

Which of the followin

constant (K) fora react?om

a) Change in concentration A

b) Change in pressure

¢) ChangeinpH

d) Change in temperature
The change in concentration of e
product per unit time is called:

a) Rate constant b) - Rate of reag,.

¢) Rate equation d) Ratelay
Rate of a chemical reaction depends ypqy,

a) The number-of total collisions per Second..

b)  Number of molecules takin i :

) reaction. 9 petina der

c) Number of fruitful collisions per second.

d) - Number of fruitless collisions per second.
Which statement Is true about order ¢
reaction:

a) Order of reaction can only be determined

an experiment.

b) Order of reaction can be determined from ¢

balance equation only.

¢) Order of reaction increases by increasig

temperature.

d) Order of reaction must be in whole numb

and not in fraction.
The unit of rate constant K is mole dm ¢
for a chemical reaction, the order of reactior
is:

a) 3 b) 0

¢ 1 d 2 2
Hydrolysls of ethyl-acetate (ester) has ?
of reaction:

c‘int o

3 3 b) 2

e d n &
If rate law of an equation IS writter
= _ ks ?
dt i d

a) Reaction is independent of the cONCe

Aand B. i?
b) Productis decreasing with passage S
¢) Reactantis decreasing with passad®
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14,

15.

16.

17.

18,

o

E 21,

hours, what s its half life:

Daants CrI¥ i 3
& R actant is increasing with passage of i
ime.

The example of a ph

photosynthesis haf o?:jzcrr:,‘;?;gi‘u;ena.ctlon is
a) b) 2 '
o) 0 d 3

Rate law of an equation is obtained:

a) Froma balanced equation

p) Can be calculated theoretically -
determined experimentally. y as well as

c) Mtis only calculated theoretically.

d) Experimentally

A pseuqo uni-molecular reaction has order
of reaction:

a) 3 b) 2
c) i d 0
A zero order reaction is one in which:
a) Rate is not affected by changing

concentration of reactants.

b) Concentration of reactant do not change with
passage of time.

¢) Reactants do not react.

d) One reactant s in large excess.

The rate equation for a reaction is Rate =
K[A]. What are units of K?

moF' dm? s b) moldm®s™

mol dm® d s
The unit of the rate constant is the same as
that of rate of reaction in:
a) Third order reaction

a)

b) Second order reaction
c¢) Firstorder reaction
d) Zero order reaction

Half life period of a first order reactlon Is

independent of:
a) Presenee;g\\ of b) Condiions of
catalyst”
Iniﬂ?boncontratim of the compound
All of above
If the rate of decay of
decreases from 200 cpm to

¢)
d)
radioactive isotope
25 cpm after 24

- b) 6hours
. d) 3hours
een two specific

Jr

23.

24,

25,

26.

a) Instantaneous rate of reaction,
b)  Average rate of reaction.

¢) Rate of a reaction.

d)  Minimum rate of a reaction.

Dilatometer method is useful for the reaction
that involve:

Small volume changes in solutions
b) Change in refractive indices
Where reactants absorb UV, visible or infrared
radiation
lonic species
The rate of reaction:
a) Decreases as the reaction proceeds
b) Increases as the reaction proceeds
c) May decrease or increase as the reaction
proceeds
Remains same as the reaction proceeds
Which technique is used to determin the
absorption of radiations:

d)

a) Dilatometer b) Optical rotation
method method
¢) ... Spectrometry d) Refractometric
method

Which property of a liquid is measured by
polarimeter:
Change in volume  b) Optical activity
Refractive index  d)  Conductance

a)
c)

ENERGY OF ACTIVATION

27.  For a given reaction system, the minimum
amount of energy which molecules must
have to form an activated complex is called:

a) Heat energy of reaction
b) Mechanical energy

c) Activation energy

d) lonization energy

28. Generally by increasing temperature, rate of
chemical reaction increases. It is due to:

a) Greater number of molecules having
activation energy.

b) Greater number of collisions.

¢c) Greater velocity of molecules.

d) Lesser number of molecules having
activation energy

29.  Rate of a chemical reaction generally

increases rapidly, even for small increase in
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ForiPRdidre Decause of rapid increase In.

)  Fraction of molecules with energies more
than activation energy

b)  Collision energy
c)  Average kinetic energy of molecules
d) Activation energy
30.  The activation energy of a reaction I
usually:
a)  Zero for exothermic reactions
b) Different for forward and backward reaction
c) Unaffected by the presence of a catalyst
d)  Low for reaction that takes place slowly
31.  The energy of activation of forward reaction

is less than that of backward reaction in:
a) Exothermic b) Isothermic
reactions reactions
c¢) Endothermic d)  All reactions
reactions

FINDING THE ORDER OF REACTION

32.  The order of a reaction can be determined
by: .

a) Halflifemethod  b) Graphical method
¢) Method of large d) Allofabove
excess '

33.  In large excess method one of the reactants
is taken:

a) Inlarge amounts as composed to rest of the
reactants.

b) In small amounts as compared to rest of the
reactants.

c) Allreactants are taken in large amounts.

d) Astandard volume

34.  The active masses of substances In large
excess method:

a) Remain constant throughout
b) Remain in large amounts

¢) - Remain in small amounts

d)_' Remain fluctuating

My

A reaction has equal activatigy, |

FACTORS AFFECTING RATE OF REACTION

35. Generall
¥ by Increasing tempe
reaction increases, |t Isgdue t‘;. rature, rate of

a)  Greater number of collisions of molecules

b) Greater numbe isi
il r of collisions having fruitful

) Greater velocity of molecules

36. forward and  backward "mcu,;:m"“ 5
statomont Is correct: b Wi,
a)  Enthalpy change s zoro, ’
b) Roeaction 19 of zero order,
¢) Product has less energy than (Gt
d)  No catalyst has beon used,
8 Collision theory explains;
a) Molecularily of reaction
b)  Order of reaction
¢) Rale of reaction
d) Allof above
38. In zero order reaction, the ry 1
Independent of: '
a) Concentration of products
b)  Concentration of reactants
¢c) Pressure of reaction
d) Temperature of reaction
39.  When NaOH solution reacts with aluminiyr,
In different physical states most raig
reaction occurs:
a)  Aluminium foil b)  Aluminium
powder
c) Alloyof aluminium d)  Cubes f
aluminium
40. Combustion occurs slowly In air but mor
rapldly in pure oxygen at same pressure:
a) Concentration of oxygen has risen.
b) Pure oxygen exerts more pressure.
¢) Reactivity of pure oxygen is more &
oxygen of air.
d) Allof above e
CATALYSIS -
4. The substance that alters the 1 @
chemical reaction but recovered unch?™
at the end Is called a:
a) Catalyst b) Reactant
c) Product d) Promotel
42,  Acatalyst: - .
a)  Increases the rate of forward react™"

b) Increases the rate of both forward
reactions.

¢) Changes equilibrium position- 0
d) Increases the rate of forward ¢

#

]
|

Scannex d with CamScanner



. When rate of reaction i :
4 a substance, it is(;t::\(i)g tI: gg:staned by adding i1 a_|2. c_ |3 d |4 a |
a) Posifivecatalyst  b)  Auto catalyst Z ¢_|b. a_|l. d B | b
c) Catalyst d)  Negative catalyst = ¢ _|10. a |11 d 2. c |
45.  Indicate the enzyme which catalyses the [|lo| ¢ 114 | ¢ 15 | d J6 c |
following reaction: 17. a |18. d |19. d |20 c |
(NH;);CO+H,0—; 2NH; + Co, Nt T a 22 [ b (23 | a [4 | a|
a) Urease %) Disstase 25. | ¢ [26. | b |21 | © 22 H
¢) Invertase d)  Zymase e Lo B bt z 3. 2 |
46.  Which statement about the effect of catalyst 5 b a_ 1. :
on a reversible reaction is correct? L c_138 DB b0, 2
a) It increases the rate constant for forward [[H a_Jt be I3, a 1. d
reaction. 45. a |46. b |47. c |48 c
b) It increases rate constant for forward and [[[49. [ d |[50. d |5t b_|52. &
reverse reaction. 53, | b |54 | b |s5. ¢c {56. | C
c) It increases the yield of product in an [|I57. d |58. b
equilibrium,

47.

48,

- 49,

s
¥
o
F

43.

decreases the rate of revers
Poisoning of a catalyst m

permanent. In permanent Poisoning:
a) Catalyst reacts with poison. '

b)  Physical state of catalyst changes
c) Catalyst reacts with product .
d) Catalyst reacts with reactant

& reaction.

d) It increases equilibrium constant for forward

reaction.
The decolourization of KMnO, by acid is
catalysed by Mn*? ions. This is an example
of:
a) Poisoning of b). . Inhibitor
catalysis
¢) Chemo-catalysis ~ d) Auto-catalysis
A catalyst accelerates the reaction by:
a) Increasing activation energy
b) Lowering enthalpy change
c¢) Lowering activation energy
d) - Lowering kinetic energy
Which statement about catalyst is incorret?t:
a) It is regenerated at the end of chemical

oy

reaction.
It lowers the activation energy.

h ‘3  Itincreases the reaction rate. .
- d) Itdecreases the enthalpy of a reaction.

50.

a)

Catalyst changes:
Enigy o

ay be temporary or

——tedehdelll

b)  Enthalpy of products
¢) Enthalpy of reaction
d) Enthalpy of none.

’62'2 Answers

".l.l‘.
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1. Periods
2. Groups

J. Transition elemems
4 Elemen

"Fmﬂl EXEIelsels

B. Inorganic Chemlstry

(2%)
(2%)
(4%)

Learning Outcomes
Students should be able to

In this topic, student should be able to:
Discuss the variation in the physical properties
of elements belonging to period 2 and 3 and to

3 3 Define Law of Octaves (18

describe and explain the periodicity in the
following physical properties of elements.

a) Atomic radius.

) lonic radius.

) Melting point.

d) Boiling point.

) Electrical conductivity.

ﬂf) lonization energy.

Definitions and Statements

1. Define Periodic Table: A table which pm;"ﬁ;
basic framework to study the periodic beha e
physical and chemical properties of eleme
well as their compounds is called periodic T G e <o

2. Define Law of Triad (1829): According 0 ot

“a triad contains three elements \‘;‘ o 1
properties and each middle element ! * e
atomic mass an average of firs! ar:g t{ o 46
when arranged in increasing oreec !!ed mﬂ

lements we
masses. These three € 64) When €€

t
el fﬂ“”a
are arranged in increasing ©
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..... Syl - element

4 first element
eight elements are calleg octavés ™

Define Modern Periodic . "
function of properties of eleni-:::s: isT it]r(\aeirpe;1 o
number, when elements are amanged ir? ct)l'rlm'c
increasing order of atomic numbers o
Define Mendeleev’s Periodic Lavs'r
function of properties of elements ié
masses, when they are arran

order of their atomic masses.”
Define Mosley’s Law (1913): When elements are
arranged in increasing order of their atomic
number, the periodic function of properties of
elements is their atomic numbers.

Define Groups: The vertical columns in periodic
table are called groups.

Define Sub-group-A: It include typical or normal
elements.

Define Sub-group-B: It includes less typical
elements called transition elements. They are
present in the ceiilie of the periodic table.

Define Periods: The iicrizontal rows in periodic
table are called periods.”

Define Short Periods: Period 2 and period 3 are
called short periods which contain eight elements.
Define Long Periods: Period 4 and 5 are called
long periods.

Define Period-6 (Lanthanides): The period
stating after Lanthanum  sLa is called
Lanthanides. TR

Period-7 (Actinides): The inner transition
elements of period 07 starting from actinium are

repeats the
€se group of

The periodic
_ their atomic
ged in increasing

called Actinides.” Actinides are elements starting

after Actinium (geAc).
. Define Alkali Metals Family: Elements of group
~ lAarecalled alkali metals.
+* - Define Alkaline Earth Metals Family: Elements
. ofgroup II-A are called alkaline earth metals.
Halogens Family (Means salt forming): Group
* VI-A elements are called halogens.
Define Noble Gases: Elements of group VII-A
, are called noble gases, inert gases, inert gases,
. Tare gases or zero group elements. i
Define s-block elements: Elements in which *s™
- Oitalis in the process of completion are called s-
ca“éd&k‘ements.‘ Group I-A and |I-A sub group are.
'ED'eﬁ” s-block elements. TR 13t
~"Ne p-block elements: Elements in which *p™

"ock elements *

block 181in the process of completion arecalledp- |
db ool e 36
'Me‘drblock elements: Elements inwhich d- |

22,

23.

24,

25,

26.

2l

28,

29.

30.

K

32,

33.

34.

- 35,

orbital is in the process of ¢co i
block elements. mpletion are caled d-

Define f-block elements: Elements in which §-

E)rbital is in the process of completion are called
f-block elements.”

Define Metals: Elements having tendency to
release electrons are called metals i.e., metals are
always electropositives.

Define Non-Metals: Elements which gain electron

to complete their valence shell are called non-
metals.”

Define Semi-metals or metalloids:

Elements having some properties of metals and
some of non metals are called metalloids or semi-
metals.”

Define Atomic Radii: Half- of the distance
between the centers of two adjacent atoms of an
element is called atomic radii.”
Define lonic Radii; It is the distance between
outermost shell electrons to the nucleus of the ion.
Define Lanthanide Contraction: Gradual
decrease in the size of the atoms of the
lanthanides due to the involvement of “d* and *f
orbitals is called lanthanide contraction.”
Define Iso electronic specie: These ions which
have same number of electrons in their valence
shell are called isoelectronic specie.” Examples:
Li*t, Be*2, B*3, N3, 072, F' efc.
Define lonization Energy (LE) or lonization
Potential (I.P) The minimum amount of energy,
which is required to remove an electron from the
outer most shell of isolated, gaseous atom in its
ground state is called ionization energy of that
element.”
Define Electron Affinity: The amount of energy
released when an electron is added up in the
valence shell of a gaseous atom is called electron
affinity.”
Define Metal: These are the elements which
release electron to complete their valence shells
are called metals.
Define Non-Metal: The tendency of gaining
electrons is called non-metallic characters of the
elements.
Define Oxidation State: The oxidation state of an
atom in a compound is defined as the charge (with
sign) which it would carry in the compound.”
Define Oxidation State of lonic Compounds:
The number of electrons gained or lost (valency)
by the atom is called its oxidation state.”
Define Electrical Conductance: The ability of
metals to conduct (allow to pass) electrons

Scanned with CamScanner



38.
39. Define lonic ha o

40. Define Covalen

41.

42,

43.

44.

45,

46.

47,

Fully Solved Textual Exercise
. Koeping in view the s

(d)  CI (lon) and ¢

diom) ¢ :
(M)ark the corroct slalom(om{n) "0 0qual i gizg,
a All Tanthanides are pro
g Present in g same

_ (h) ' AH_ halogens are preg

called clectrical

(EJEFF.‘EWMID CAll |
(cloc!ricily) t{lrough
conductance.

tion ;
ne Hydra aseol> = e calle
Srcwrr,mp when one mole of 8 solution I8 ce
(UL

infini jlute
o an infinitely d
i water lo give ant o onergy.
in f\ ? hydration OF hydmbqn compounds of
o )leidc«;' ¢ binary
Define  Halides:
halogens are cait

em are
th heat

t of
/c\)?ns jons dissoIV
37.

are called 01
t halides: The
hem are C

bonding in them )
' d covalen
covalent bonding in alle

halides.” . _ i
I;cf'inbc Polymeric halides: Halides having

partially ionic bonding with |qyered smfcwre o
chain lattice are called polymeric halides. I
Define Hydrides: Binary compounds of hydrog
are called hydrides.”
Define Covilent Hydrides: The hydrides formed
due to mutual sharing of electrons (covalent
bonding) are called covalent hydrides.”
Define Intermediate Hydrides: The hydrides of
beryllium and magnesium represent the class of
compounds called Intermediate hydrides.”
Define OxIides: The binary compound oxygen are
called oxides."
Define Basic Oxides: The oxides of metals
except Be are called basic oxides."
Define Acidic Oxides: Oxides of non-metals (C,
N, P and S) are called acidic oxides.”

Example: S+0; » SO,

Define Amphoteric Oxides:

The oxides having properties of both acids and
bases are called amphoteric oxides."

- Example: 22n + 03 —— 2200

ize of atoms, which order

(Is the corract ong?
a) Mg > Sr
(c) Lu>Ce (3) g?:IMg

Mark the Correct statemony:

(3} Na* Is smallor than Na atom
(b) sz’ Is larger than Na atom |
(c) CI™ Is smaller 1hqn Cl atorﬁ

ent in (he samo

?:)..uv' All the alkall metals are Pfesenli
|
roup. e
?:)meg All the noble gases are Presn
me period. o h
Which statement is incorrect?
) All the metals are gooq Congy
electricity. "
(b) All the metals are goog o
I ]
eat. ) '
l(1(;) All the metals form positive jgpg

d All the metals form acidic oxidgg

Which statement is correct?

(a) Hydrogen resembles in properis
A, IV-A and VII-A elements.
Hydrogen resembles in properties .

o A,ylV-E‘ and V-A elemenfs. e bl

(c) Hydrogen resembles in properties Wiy
A, IV-A and VI-A elements.

(d) Hydrogen resembles in propertes iy
A, lll-Aand VII-A elements.

Mark the correct statement:

S iy

(a) The ionization energy of calcium is i
than that of barium.

(b) The ionization energy of calcium is
than that of magnesium.

() The ionization energy of caldium i
higher than that of beryllium.

(d) The ionization energy of calcium s
than that of strontium.

Mark the correct statement:

(@) Electron affinity is a measure of e
required to remove the electron.
(b)  lonization energy is a measure o ¢

asked by removing an electron.
(€)  Electron affinity is a measure of &

required to excite an electron. .
(d) Electron affinity is measure of &
released by removing an electo"

Wark the incorrect statement: o
(8 Metallic character increases
group. o’
) Metallc character increas®
period. o
(©)  Metallic character decrea®
period, ins I 4
@ Metallic character remd
down the group. #
Mark the correct statement: ons g
(F‘) Melting points of ha i
down the group. ~_joo#

(b)

W D S S T,
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- | CHEMISTRY | M175

the group. (d] Soribies 24
eltin H . ometlimes increases ecreases
(c) 248 mte ?hrgggltiz U?ihgaésgfg.s rémain the | 20.  Jonization energy of sodium is (KJ/mol):
(d) Melting points of halogens first increase Eg)) ggg }3) g;i
and then decrease down the group. 21, Electron affinity value fr)om higher to heavier
0,  Mark the correct statement: element:
(a) Covalent character of meta halides (a) Increases (b) Decreases
increases fyom left to right in a period. (c) Remainssame (d) No effect
(v)  Bolling points of Group IV-A hydrides | 22 Which group elements are the least metallic in
decrease down the group. nature?
() lonic character of hydrides increases (@) IV-A (b) V-A
from left to right in a period, (c) VA (d) VII-A
(d) ~ The basicity of group I-A oxides | 23 Oxidation state of an element in free state is:
decreases on descending the group. (a) Its number of electrons lost
Important MCQS (b) Its number of electrons gained
f.  Modern Periodic Table is based upon periodic 8 ﬁs rr?umber of electrons shared
function: 24, Oxidation state of boron, aluminium and
(a) Atomic mass (b)Mass number gallium is:
(¢) Nuclide number (d) Atomic number (@) +1 (b) +2
12 Newland's gave law: (c) +3 (d) +5
(@) Triad's law (b) Octaves law 25 Hydration energy depends upon:
(c) Periodic law (d) Modem periodic (a) Chargeofion (b Size of ion
1. The element not known till Mendleev tabulated (c) - Charge to size ratio(d) Heat change
his periodic table: 26. Binary compounds of hydrogen are called:
(8 Carbon (b) Hydrogen (a) Halides (b) Hydrides
(¢)  Aluminium (d) Germanium () Oxides (d) Nitrides
W Which one was the problem associated with | a7 Hydrides are:
Mendleev periodic table? (a) lonic (b) Covalent
() Systematic study (c) Intermediate (d) All above
(b)  Grouping of alkali metals with coinage 28. oxidation state of Sn in SnCl, is:
(¢) Prediction of unknown (@ +1 (b) +2
@) Introduction of elements groups & periods (c) +3 (d) +4
Element with higher oxidation state form | 29, Alkali and alkaline earth metals are basic
oxides: oxides except:
(&) Acidic (b) Basic (a) Li (b) Be
() Amphoteric (d) Peroxides _ (c) Fr (d) Ba
Period Number 6 contains elements in it: 30. E.N. value of fluorine is:
(a) (b) 8 (@) 2.1 (b) 2.5
6 18 (d) 32 © 35 (d) 4.0
odium belongs to block of periodic table: 31. All facts of chemistry must be in simple logical
(3 cs’lt)):gc:cl; (b) p-block patterns because chemistry is 3 subject:
' (d) f-block a  Simple b)  Complex
( a’ OPerties of metals are: c) Un- d) Easy
| ) Malleable and ducile understandable
E 2?nf;sl:la§m oxides d2. Periodic table provides a basic framework to
b i t:: air sfudy thg penodfc.behaviour of:
B i, radiusec h ! a) Physugal pmperhgs of elements
(’f)DUp: anges from top to bottom in a g)) g:;sr?ég?lp?oropirhes ?f elements
L O Ingrenge EHysIC perties o Compounds
o Remains same W Decrgasgs 4 Penod:clabmle D o es basionformaton about
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HISTORICAL BACKGROUND '
33. Scientist(s) made contributions in the field of
designing a periodic table: '
a) Newland b) ~ Dobriener
¢) Mendeleev & d) Allofthese
Mosley
34. Dobriener gave his law in the year:
a) 1829 b) 1864
c) 1871 d 1913
33. Newland gave his law in the year:
a) 1829 b 1864
c 1871 q 1913
36. Mendeleev gave his periodic Jaw in the year:
a) 1829 b) 1864
c) 1871 d 1913
37. Mosley gave his periodic Jaw in the year:
a) 1829 b) 1864
c) 1871 d 1913
38. Law of triads was given by:
a) Al-Razi h)  Dobriener
¢) Newland d) Mendeleev
39. Law of octaves was given by:
a) Al-Razi b)  Dobriener
¢) Newland d) Mendeleev
40. Periodic law was given by:
a) Al-Razi b)  Dobriener
c) Newland d Mendeleev
41 Mendeleev was a scientist:
a) Russian b) German
c) English d) French
42. Newland’s was a scientist:
a) Russian b) German
¢c) English d) - French
43, Dobriener’s was a scientist:
a) Russian b)- German
c) English d) French
4. Dobriener’s arranged elements in a group of: .
a) Duplets b)  Triads
c) Pentaves d) Hexaves
45, Newland’s arranged elements in a group of:
a) Duplets b)  Triads
s ¢) Pentaves d Octaves
‘ N ewlanq said, every eight element repeats
properties of element:
a) 1st b) nd
C) 3rd d 4th
47. The periodic functi ) A
elements is ti;: octon of properties of
Is their atomic mass
3 QZ\I?/?aZld b)  Dobriener
48, n d)  Mendeleev

The periodic function of i
\ roperties
elements is their atomic number‘D P o

Bl

Al-Razi h)  Mosley
Newland d)  Mendelogy
First of all, Idea of groups and perlogs

49.
introduced by:
a) Al-Razi b)  Dobriener
¢) Newland d) Mendeleey |
50, There were seven groups In perlodic tab, i
proposed by: |
a) Al-Razi b)  Dobriener
¢) Newland d)  Mendeleey
51, Mendeleev po'riodlc table was arranged n t |
order of atomic masses: ,
g) decreasing b) increasing
¢) Decreasing d) descending
52.  The improvement(s) in Mendeleev table is/arq:
a) periodic function was taken atomic weight
b) periodic function was taken as atomic numbey
¢) idea of groups.and periods was introduced
d) unknown elements places were left blank
53 The improvement(s) made in  Mendeleey
periodic table is/are:
a) placeof isotopes
b) - electronic configuration
¢ correction of wrong pairs (Ar & K)
d) Allofthese
54. An extra group of noble gases (VIlI-A) was
added in table of:
a) Al-Razi b)  Mendleev
¢) Newlands d) Mosley |
THE ESSENTIAL FEATURES OF MODERN PERIODIC |
TABLE
55. Essential features of modern periodic fable
are:
8  Groups and b) Block in peiod
periods table
c) _ Families. d) Allof these
GROUPS & PERIODSj
56. Vertical columns in periodic table are called:
a)  Groups b) Periods
c) Blocks d) Lanthanides
57.  Horizontal rows are called in perlodic fable:
a) Groups b) Periods
c) Blocks d) Lanthanides
58.  Modern periodic table has:
a)  Eight groups and seven periods.
b)  Seven groups and seven periods.
c)  Eight groups and eight periods.
d)  Seven groups and seven periods:
99.  Mendeleev periodic table has groups:
a 6 b) y
c
o0, s d) 2 1 consis®

Sub-group -A in periodic t2b
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§1.

62.

elements.

al  halogens b) alkal
: metals

¢)  Non-typical d)  typical or normal
elements

Sub-group- B in periodic table consists of
elements.

a) halogens b)  alkali metals
¢) transition elements d) typical or normal
Short periods contain elements:
a 2 b) 8
¢ 18 q 32
Period 1 has elements:
a 2 b) 8
o 18 d 32
Period 4 & § has elements:
a 2 b) 8
¢ 18 d 32
Period 6 has elements;
a 2 b) 8
¢ 18 ) 32
Period 4 and § has elements:

a) E.lngtypledmdlen are non-typical

b) Tenmlypical and eight are non-typical

" elements.

fstwc} Mamtypnduﬂsixamnontypccal

odcmmuuuwm

non-typical, (10), lanthanides (14)
10), non-typical, (8), lanthanides (14)
(10), non-typical (14), lanthanides (8)

;9 W(u) non-typical (10), lanthanides (8)

" and Radium m)moznam In period:
% - 7

( b) 23

......

73.

- w

¢)  Alkali metals famity o) Al of these
‘Modern periodic table has families:

a) Halogens (Group VII-A)

b) Chalcogens (Group VI-A)

c) Noble gases (Group VIII-A)

d) Al above are families in periodic table.

BLOCKS IN PERIODIC TABLE

74.

75,

| 76.

78.

Groups I-A & II-A belongs to block of
elements:
a) 5’ b) .p.
¢c) ‘d d °r
Groups IlI-A, IV-A, V-A, VI-A, VII-A and VIil-A
except
He belong to block of elements:
a) .sl b) .pi
¢c) °d d T
Transition elements belong to block of
elements:
a) s b) p
¢ *d d T
Lanthanides and Actinides belong to block of
elements:
8) -s- b) up‘
¢ - dq
Blocks of elements give Informations about
the:
a) -~ Chemistry of elements
b) Behaviour towards physical properties
c) Atomic mass d) Mass number

METALS, NON-METALS AND METALLOIDS

79.

80.

81.

Elements having tendency to release electrons
are:
a) melals b) non-metals
c) keptin“s'&p d) awayskeptin*l
biock biock
Elements having tendency to gani electrons
are.
a) metals b) non-metals
c) keptin“s'&*p d) dwayskepm‘r
block

Elements having properties in bctmen metals
and non-metals are called:

a) Halogens b)
c¢) Akaline earth d)
metals

Alkali metals
Metalloids

THE POSITION OF HYDROGEN

g A b)
o) VA

Hydrogen is placed at the top of group:
I-A
d VIA

Which property of hydrogen |
‘resemblance with |A group? il
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84.

83.

86.

87.

88.

avo——  me—_e

a)

N same valence configuration

same block

same physical state

same trend of L.E
Which property of hydrogen s not In
resemblance with IV-A?

Half filled valence shell

lonic characters of both

Covalents characters of both

Reducing agent .
Which property of hydrogen is NOT in
resemblance of group VI-A?

Both have oxidation states (-1)

Both complete valence shell by releasing

electrons

Both are diatomic gases

Both have same electronic configuration
Oxidation states (+1) of hydrogen is a property
in resemblance to the group:

I-A b II-A

IV-A d V-A
Electronic configuration of the hydrogen is in
agreement to the group of periodic table:

I-A b) lI-A

[V-A d V-A

Hydrogen is diatomic gas, a property in
accordance of group of periodic table:

a |-A b II-A
c) IV-A d VI-A

¢)
d)

a)
b)
c)
a)

a)
b)

c)
d)

a)
¢)

a)

c)

PERIODIC TRENDS IN PHYSICAL & CHEMICAL
PROPERTIES ATOMIC SIZE

89.

90.

91.

92.

93.

9.

The half distance between centres of two
nuclei of two atoms in an element is called:
Atomic radii b)- Covalent radii
lonic radii d)- Cationic radii
The radius of a positive ion is called:
Atomic radii b)  Covalent radii
lonic radii d) Cationic radii
The radius of a negative ion is called:
a) Atqmic radii b)  Covalent radii
c) An’xonic radii d) Cationic radii
A rad:us'smaller than parent atom is called:
8 Atomic radi b)  Covalent radii
c) lonic radi d)  Cationic radii
Aradius greater than its parent atom is called:
8)  Aomic radi b) Covalentradi
¢)  Anionic radi d)  Cationic radii
Size 'o! an atom is measured:
a)  directly b)  indirectly

C
) may be d) may be directly or indirectly

a)
)

a)
c)

direct
ly

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Trend of atomic Is:
a) increases down the group

b) increases down the group ap
along the period e"'feas.es
¢) increases down the group ap
along the period SCreagy,
d) increases along the period
Atomic radius is affected by:
a) proton numbers b)  shieldin
¢) nuclear change d al abovgeeﬁ
Atomic radius increases in a group p,
increase in: Calgg
a) atomic numf?er b) nuclear Charg
ielding effect -
C) N g number d) shieling EMWW;

Atomic radius decreases in a period
Of" ECauy

a) increases in nuclear charge
b)  no effect of shielding

¢) increase in nuclear group
d a,b,callare factors

The smaller size of cations is gy,
prominent in orbitals:

a). 's’ b) ‘p
ghy 'd" d) dandf
The smaller size of cations in Lanthanides s |
called:

a) Lanthanide contraction

b) Lanthanides oxidation state -

¢) Lanthanides expansion

d) Lanthanides valency
An atom loses electrons to become:

a) ion b) radicd

c) positive ion d) negativeion
An atom gains electrons to become:

a) ion b) radicdl

¢) positive ion d) complexh

The size of atom in positive ion &
because:

a) outermostshell  b) imbamgﬁ&s
loses fi
) soldrg
The radius of Na-atom is (in P{g}e
a) 157 b
C) 95 d? m).
The radius of Na* fon s (InP 155
8 157 b
c) 9 ;Z (inP""’
The radius of Fluorine 860 g
8 157 3’) n
c) 95 s (P

The radius of Fluoride io
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a) 157 b 13
C)’ 95, e d 72
8. so- electronic speci
{0 electrons: peclo are substances having
i sarﬂf lectrons in val Rl
eight € valence shell 1, 02 N
0 d) asc o F1, 0% N, ¢4
E— IONIZATION ENERGY
W’The amount of energy released an addition of
an electron into valence shell of a gaseou
isolated atom is called: '
a) lonizationenergy  b)  Electron Affini
9) ni
¢) Electron negativity d) Electropositivig
yf0. The tendency fto attract shared pair of

electrons towards itself:

g lonizationenergy  b)  Electron Affinity
¢) Eleqtrgn negativity d)  Electropositivity
111.  The minimum amount of energy required to
dissociate
acrystal lattice into its ions Is called:
a) Ionization energy  b) Electron Affinity
¢) Electronnegativity d) Lattice energy

112. lonization energy and electron affinity Is
measured in:
3 : -' ~b)  KJmol

¢) KCal ~d) Allof the above

Trend of lonization energy in a group from top

b) ‘decreases

remains same d) Increases,
T e decrease

- S

jonization energy in a period from left

b) decreases

' remains same =~ ¢ °d)  Increases,
e decrease
"“ ;‘ ’i" . ) S
nization energy of sodium is (KJ/mol):
B3 b) 738
v~ d) 1480

n energy of Mg*t —> Mg*? + 1e°s -

b) 738
Lo d) 1480}‘* %
Onization energy for: Mgt ——> Mg? +
(in KJ/mol)
b 738 %
d) 1480

lzation energy:

d lonization energy is than : ﬂrst

jCHEMISTRY

‘ Pp179
a) less b) least
119 C)Inaftame i) rustae
. gases have the lonization value maximum
became of:
a) completevalence b) inertness
shell
¢) nobleness d)  difficult removal of
electron
ELECTRON AFFINITY
120.  The value of E.A in KJ mol™ for F+ 1" —
Flis:
a =337 b) 141
c) -780 d -870
121, The value of EA in KJ/mol for O + ¢* ——
0! Is:
a) -337 b)-~ -141
c) -780 d -870
122.  The value of EA in KJ/mol for 07" + 1¢°
— O7s:
a -337 bh) -141
c) -780 d 810
123.  Electron affinity value is expressed In figures:
a) - positive b) negative
¢) sometimes d) sometimes
positive negative
124.  lonization energy value Is expressed In
figures:
a) positive b) negative
¢) sometimes d) sometimes
positive negative
125.  Trend of electron affinity is:
a) increases in period and groups
b) decreases in period and groups
¢) Firstly increases and then decreases in a
group
d) Always increases in a group and
METALLIC CHARACTER
126.  Periodic table has elements of nature:
a) metals b)  non-metals
c) metalloids d a bl
127.  Metals are present generally in peffodic tabld;
a) Lefthand b) in the centre and bottoft
side ‘
c) a&b d) right hand top
128.  Non-metals are present in periodic table:
' a) Lefthand  b) inthecentre and at the
sid bottom
o e
. ¢ adb d) right hand to
129 L M_‘etanolds are present in periodic gble: |
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|CHEMISTL rrisy

: o link between them . {
a) Lefthand side b) Inihs °°““%§33£' e 3)) Ezsser th% binding electrons, greater will be the ., o
c) alongthe stepped d) right hand top P y 2
) ) line . o 140.  Carhon has high m.p m.b) et |
130.  Which one is non-metal? N a) 8!;1;?;;\; y Cok% ite ',
? ga 25 Po 141, C)Allotropic form of carbon having iy,
‘ i is/are: tetrahedral structure:
131.  Properties of metals is/are: P e b) Graphie |
a) loose electrons b g|oog ‘;‘:‘ a) chiresal d Coke ]'
A i t}ydromdes ) al| irg' C)AII tropic form of carbon having low m
132. Charactensycs gf non-metals are. 142. (0 dp suture with #-bons(ad hexs 0.
a) formacidic oxides finit layered str gonal
b) high ionization energy and law electron affinity structure: O Rt
c) smaller atomic size and greater nuclear charge a) Diamondl d; C(r)?(;; ite
d) allabove T c) Qharcc?a ‘ -0 _
133.  Which metal is n liquid state at room 143. A d:?’:omlc mo,z;:,:,’fnivi’;’:; ;;;d’g/t;gg:l :z:tev:,::’;
ture? no three
a)temﬁgra b) Mg intermolecular forces have m.p &b.p:
¢) Hg d Au a) higher b)  high
134.  Which is the only non-metal is Iigu:d state? c) medium d low
a)  Chlorine % 'g.‘l?'”e OXIDATION STATE
¢) Bromine e atom carry in a molecule is
135.  Which is true for metallic gharacters? 144, Igﬁesflafge: an
a) ltis the tendency of gaining electrons. ' 9 valle - b) oxidation state
b) ltisthe tendency of releasmg electrons. ) = duction state d) electron affinity
c) ltis the tendency of absorblng electrons. Oxidation state of Clin Na Clis:
d) None s true in case of metallic characters. 145. Xi b+
136. Trend of metallic characters i;: ; ) «3 —; o
g) Increases in a period and decreases In =2 ) s
group. _ 146.  oxidation state of Na is lt\)I)aCl l+s1
b) Increases in a group and decreases In a aj _; o
period. ; o - gy :
¢) Increases ina group and penod: 147.  The oxidation state of “Sn mjnch Is:
d) Decreases in a group and.a period. B) o= b)
137.  Trend of non-metallic characters Is: ' 0 -2 d +
a) Increases in a period and decreases in @ '
group. L 148.  The oxidation state of “S” in HaS is:
b) Increases in a group and decreases In a a -1 b +1
period. ¢ -2 d +4
¢) Increases in a group and period. 149,  The oxidation state of “s” in H,SO4Is:
d) _Decreases in a group and a period. 3 g b+
MELTING & BOILING POINTS 0 -2 d +6 onted.
138, Melting and bolling points tells us: 150, - Oxidation state of an element s rePres
a)  physical state at room temperature ' by its: '
c) ss‘trxz'r‘\%t\hhg:‘azen atoms ; a) group numberin periodic table
d allofthe abov: n molecules b) valence electrons s
The relation of binding efect c¢) no of vacancies in valence electro
9 greal:-P {:: g olectrons with mp'& | = g) il above are correct oy
er 1 . a
:t:endmg lectrons, greater will be the mp | 101 Which one has zero oxidation S ire eah
b) itisi P P a)  Alali metals b) Akaline= s
nversely proportional . me

c) Noblegases ~  d) Lanthanides
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Zinc shows oxidation

(52 numbe,-
a | b) v
o Vi . d) oy
. Va,}fdmm shows oxidation numpbey-
a) ) |
0 Vi d v
» Chrﬁ’""”" shows oxidation Number:
‘ a) v |
g Vi d v
455, Manganese shows oxidatjo,, number:
g W b) |
{ 0 Vi ad Vi
. =™ ELECTRICAL CONDUCTANCE B
[

156 Trend of electric condycta
lI-A in a group Is:
g) decreases b)
¢) Increases, d)
decreas
es
Coinage metals have conductance:
g low b)  maximum
c) least d)___medium
HYDRATION ENERGY

138, Heat change (evolved or absorbed) when one .
i mole of gaseous ions dissolves in water to
give an Infinitely dilute solution is called:
b g lonizationenergy  b) Lattice energy
¢)  Hydration energy d)  Binding energy
Hj) +Water— > H (ag) the value of AH, in
KJ/mol is:
4 -1075 b) 1075
¢) 1175 d ~1175
Hydration energy of ions depend upon: 08
8  mass of ion b)  charge to size ratio
of ion
¢ P.E. of ion d) charge of ion
rend of charge to size ratio and hydration
Snergy in a period is;
Increases b)  decreases
'émains same ) ' varies
> ~continuously
T~ (I5.A)HALIDES
" ) "®binary Compounds of hydrogen are called:
g drides b)  halides
183 ) OXides d) nitrides
3 v bi"f’"’y €ompounds of halogens are called:
o Wdides b halides
T g e d) nitrides
g pow2rY compounds of oxygen are called:

nce for group |-A &

increaseg
may Increases or
decreased

131,

i
k
|
r.
B
E
B
|
!,
¥
g
5

T

e b

159,

L 160,

i,

hydries b) halides

169,

170.

171.

172.

173.

174.

178.

176.

177. -

181
c) ; oxides ) i
e bj es
a hyd’:;j’y Fompounds of nity 0gen are caffeq
OXides _E:Ii_((ijes
e hi itndes
4 orll):;’;airsy cc‘;;"Pound in which one element, js
a ydride .
e O Pt
chz)z;;neag ;-‘;i,zzfund in which one element js
8 Hydride b)  Chloride
¢)  Bromide ' d)  Fluoride
The binary compound in which are element s
bromine js called:
8 Hydride b)* Chloride
c) Bromide d)  Fluoride
S;Ch, PCl; and $;Cl, are examples of halides
of:
a) ionic b)  covalent
¢)  polymeric d abé&c
Halides with ionic bond Is called:
a) ionic b) covalent
c) onlya&b d none
Halides in which halogen element makes &
bridge between
two other atoms are called:
a) ionic b) covalent
¢)  polymeric d abé&ec
I-A & II-A groups halides are examples o
halides:
a) ionic b)  covalent
c¢) polymeric d abé&c
Halides of Be, Al and Ga form type of halides:
a) ionic b) covalent
c) polymeric d abé&c
Halides with the dimensional lattice are:
a) ionic b)  covalent
¢) polymeric , d ab&c
lonic halldes have property:
a) highmpé&b.p b)  high lattice energy
c) highmp&bpas d nonconductorin
well as lattice aqueous state
energy
Physical properties of covalent halides a
- affected by:
a) size of halogen b)  polarize ability
- atom halogen atom
c) polaityofhalide d) allag&bg c
bond
" Order of decreasing of ionic character for
metal Is:
b) 1>Br>Cl>F

a F>Cl>Br>|
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1) ) SRiave INDEU R

178.

179.

180.

¢) F>I>Cl>Br d F>Br>1>Cl

AIF; Is a purely lonic halide having melting
point (In °C):

a 1270 b 1280

¢) 1290 d) 1300 ,
Ally Is predominantly a polar covalent with
melting point (In °C):

a) 168 by 178

c) 188 d) 198
AlF; is:

non-conductor
may be conductor

a)  conductor b)
¢) semi-conductor d)

181.  Allyis a:
a)  conductor b)  non-conductor
¢)  semi-conductor d) may be conductor
182.  PbCl; is mainly:
a) ionic b) covalent
c) polymeric d) polar covalent
183.  PClyis fairly:
a)  conductor b)  non-conductor
c) semi-conductor d) may be conductor
HYDRIDES
184.  Hydrides are classified based upon:
a)  bonding b)  physical states
c m d) nature
185.  Reaction of hydrogen with group 1A and II-A
give hydrides:
a) ionic b) covalent
¢) intermediate d) complex
186.  Hydrides of Be, Mg, Zn & Cd are in nature:
a) ionic b) covalent
¢) intermediate d) complex
187.  Reaction of hydrogen with groups IV to VII-A
give hydrides:
a) ionic b) covalent
¢) intermediate d) complex
188.  Reaction of hydrides of group I-A & lll-A give
type of hydrides:
a) ionic b) covalent
¢) intermediate d complex
189.  Adsorption of hydrogen In transition elements
}glvq hydrldes:
a) ionic b i "
c) intermediate d; ?ot;r:t‘leh: ‘
190. a)Hydi;I:;s used as catalysts generally are:
. b) - covalent
. C)T lr(}lermedmte d)  complex
A endency of h
)porlgd h)c;m left {: rrllg;'t Mege:covalent In 2
8t fociomes b)  remains sam
T ¢) increases d all e

The non-conductor, usually gaseous and

Dsalataminbi—

193.

194.

rraug

volatile hydrides are:
a) ionic b) covalent
¢) intermediate d)  complex

Stabllity of hydrides In a period from | "
right: oft ¢ |

a) decreases b) remains same

¢) increases d) mayincreases or decraae,. |
Stability of hydrides in group from h;'% .
bottom: Pty

a) decreases b) remains same

c) increases d) may increases or decreas,.
-l

195.  Most stable hydrides is of:
a) Fluorine b)  Bismuth
¢) Thallium d) Lead
196.  Hydrides form hydrogen bonding:
a HO by NH;
¢) HF d) Alloftheabove |
197.  Bailing point of hydride is the greatest: ‘
a) HO b) HaS
c) HSe d) CHi ;
108.  Hydrides formed between elements with EX ‘;
difference greater than 1.8is:
a) - ionic b) covalent
c) complex d) intermediate
OXIDES |
199.  Oxygen forms its oxides with other elements: |
a) almostall b) someone
c) veryrare d) withfew &
200.  Types of oxides is/are: E
a) Normal b)  Super
c) Suband Per d)  Allof the above
201.  Al,0; and ZnO are oxides: :
a) acidic b) basic
c¢) amphoteric d) superoxides ‘
202.  Na;O, K:0, MgO and CaO are oxides:
a) acidic b) basic
¢) amphoteric d) superoxides
203.  Oxides of metals are:
a) acidic oxides b) basic oxides
c) amphoteric oxides d)  Super oxdes |
204,  Oxides of non-metals are: _
a) acidic oxides b)  basic 0xd®
¢) amphoteric oxides d)  SuPef oxides
205.  Oxides of semi-metals are: ;
a) acidic oxides b) basic oxides
¢) amphoteric oxides d)  SuPer orides
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“2Answers — -
;] No [Ans | No [Ans [ No Thm T P o
o s N T RSTG Tit  19 —
Wl T2 a3 e g ttelam) il Z, G
e - e Oups
it :d ,12, _h :g 4 14 b:’ »15 ": -(:E\l‘l"lr!‘t{ﬂlﬂ(q.)i Ao R
L2l d 174 et d “19 a 20 — "" ey .. ’
bl d 8¢ | oo 2| m’m‘{ﬂiﬁ.g-,
ey Tar ] d L 2r ] d e |y gt
BLT32 0 d [33] d [ 34 3 Tae d_
g | b |1 22 L 8 135 ]| p .
R NN YRy
STl T8 b a5 g5 -
._‘s r:' i."4l_<<,._.d~»--48 b ig‘- d '_‘ST‘T
oy (82| b [53] d 154§ 55 g
S Ts1 1 b [ 58] a [ 59 b 60T o
(JE 2 1601 d leam
e ez b 18] a el c o5y Stidlart lllhg Ill’m:umas
&2 67| a | 68| d | 69] d |70 g s should be able to
= |12 d | 73] d [74] a |75 p
A Te e T e
%f“‘g"' 87| a | 88| d [ 8| a gg g In this topic, student should be able to:
¢ |92 d {93 c |9 | b |o95] ¢ Describe and explain the variation in the
T3 197] d | 98| d | 99| d [100] a | Properties of group Il and VIl elements from top
sl f I .
e (102] d [103] ¢ [104] a [105] ¢ [|!to bottom with special emphasis on.
W/ ¢ (07| b [108] d [109] b [110] ¢ |fa) Reactions of group-I elements with oxygen
g |112] d (113 b |114] a |[115] a and water.
W b [117] c [118] d [119] a [120] a [} b) Properties of halogens and uses of chlorine
ol b [122] c |123| b 1124} a 1125 d in water purification and as bleaching agent.
;ffm d [127] c 1128} d 123 : ::;(5) g ¢) Reaction of chlorine with sodium hydroxide
¢ [132] d 11331 0 T8} C (disproportionation reactions of chlorine).
Wb [137] a [138] d 11391 a |13 8 d) Uses of Nobel gases (group VIil)
W s (12| B [143] d [1e4] b [145] a || 9 g -
ﬁLb 147 D |148| ¢ [149] d [150| d -
¢ [152] a |183] b 1_53 ¢ 123 g Definitions and Statements
- 159 | a , .
f . : :gg g 164 c |165] d Define Borax: The sodium salt of tetraboric acid
' 169 b [170] ¢ is called borax. Borax has formula NazB4Or
b |168| c 751 ¢ Define Tincal Borax is also obtained from
a_ 7340 |74, a resenvoirs of borax as tincal, Tincal is dissolved in
a [178] ¢ [179) d |180) @ water and then borax is crystalized out through .
a |183] b [184] a 189} 2 crystallization.
b (188] d [fe9] b [190} Define Orthoboric Acid Orthoboric acid (H:B0s)
b [193] b [194] a |95} 8 <simplycaledboricacid.
a [198] b [199] a [2001 0 | ® sfine Silica Siicon dioside s caled ilca”
b [203| b [204] a |205] C | Define Silicates Qompounds of silicic acids
' Si0;) are called silicates. B
(DH;ﬁvalJiz/es of silicic acids are called §|hcates.
Define Sodium Silicate A sodium salt of
04 asiiic acid (H2Si0y) s called Sodium silicate
(Sh:)dazlﬁ:‘(‘)a )s;ilicate is also called water glass o
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soluble glass.

7.

Q1.

e —

1.

Define Aluminium Slllcatq Sllicate of Aluminium
metal is called Alumninium silicale

Fully Solved Textual Exercise

Circle the best sultable cholce among
the glvens.

Which metal is used in the thermit
process because of its activity?

a) lron b) Copper

¢) Aluminfum  d) Zinc

Aluminium oxide is:

a) Acidicoxide b) Basic oxide

c) Amphoteric oxide

d) None of these

Chemical composition of colemnite is.
a) CazBg011.5H20

b) CaB407.4H:0

¢) NazB407.4H:0

d) CaNaBsOy.8H,0

Which element forms an flon with

charge 3+7

a) Beryllium b) Aluminium
c¢) Carbon d) Silicon
Which electronic  configuration

corresponds to an element of Group IIl- -

A of the periodic table?

a) 1s?,2s2,2pb,3s2 3p!

b) 1s,2s2,2p5 352, 3pb 452

c) 182,2s%2p5

d) 1s2,28%2pb 352 3p3

Which “element among the following
belongs to Group IV-A of the periodic
table?

a) Barium b) lodine

¢) Lead d) Oxygen
Boric acid cannot be useg:
a) as antiseptic in medicine
b) for washing eyes
3)) |fn soda bottleg

or enamels and glazeg
Which of the followi

ng elements |

present abup g
el dantly in earth’s Qrust?

b) Aluminium

(CHEMISTRY.

12.

13.

14.

13.

16.

17.

18.

19.

20.

21,

22,

1 23.

10.

»l;;1 |

c¢) Sodium

d) Oxygen

Tincal is a mineral of:

a) Al b) B

c) Si d C

Chief ore of aluminium is:

a) NasAlFe b) Al203.2H,0

c) AlO; d) AlOs H0
Important MCQs

What Is the formula of asbestos?
(a) CaMgs(SiOa)s (b) CaSi0,

(c) NaSiOs (d)  MasHy{SiOy)
What Is going to replace the petroleum?
(a) Silica (b) Silicates
(c) Silicones (d) Silicon
Which is litharge or massicot?

(a) PbO (b) PbO

(c) PbiOq (d) PbO;
What is chrome yellow?

(a) PbO (b) PbO

(c) PbCrO4 (d) PbyO4
Borax is hydrated:

(a) Penta (b) deca

(c) Hepta (d) octa
Silicon atom is hybridized:

(@ sp (b) sp?

(c) sp? (d) dsp?
Which is not the form of silica?

(a) Amethyst quartz (b) Rose quarz

(c) Smoky (d) None of these
Pb has inert pair of electrons:

(@) One (b) two

() Three (d) four 7
Which is used In navigational equipmen®
(@ B (b) Bf

(c) Mg d A

Which Is used to rem(ove air bubbles
metals?

L

9) Mg %) i
Copper oxide Is detected by boré best

with colour:

(a) blue (b) red

() yellow (d) black
Which has soapy touch?

(8) Na:BiOy (b) H:BO:

(¢) CazBsOy (d) HBO:

Density of aluminium is (g cm™)
() B (b
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" Al is the most elemen¢ i(:)ean?)e

%g)) #(\)l ) g oF
. ) (d) ppb
‘ Which property is not x
2 a) reacts with acids P(rt;senr;,:cg,;
() cr;:g?es litmus (d Changeslt:\:)t?]sfs
p y
Corrundam is ore of- orange colour
(a) L (b) Be
(c) B (d A
. A compound used as eye wash:
(@) borax (b)  boric acig
(c) metaboric acid pYTObon'lc acid
28, Dipole moment of CO molecyle is:
(a) 0.0 (b) 1.112D
() 0112D (d 2.112p
2. Hybridization in carbon is:
(a) 50 (b) sp?
(c) sp (d) d2sp
%0,  Hybridization in oxygen is:
(8 sp (b) sp?
(©) sp’ (d) dsp?
ROUP lll-A ELEMENT§
Boon Aluminum, Gallium, indium, and thallium
belong to group.
(@) A (b) II-A
() MI-A (d) IV-A

3

2,
U
%

36,

)

Which element does not belong to Ill-A group?
(a) Al (b) Ge

(c) Ga (d) Th

Which element is non metallic in nature?

(a) Al (b) Ge

(c) Ga (d)B

Which element Isa semi-metal?

(@) Al (b) Ge

(c) ' Ca (d) B

Pair of element belonging to group lll-A?

(a) Al&Ca (b)B&Be

©) Gad&Ge (d)In &Te

The metallic characters Increase from, In
group IlI-A - ,
(8" BtoTh

b) TitoB
{¢) GatoB -

(d)Into Al

CCURRENCE (BORON AND ALUMINUM)
lement necessary for proper plant growth in

. Small amounts,

(b) Al

0 Ga (d)In

: ’-.M“'hotﬂasent In free state. e

L IEMISTRY |

39,

40.

41.

42.

43.

45.

46.

Al

",,(a) K

(@ B yries

©) Ga
The 3re

(b) Th

(d) In
most abundant ¢

ement
er oXygen ang sijj in the earth

@ si con

(€)  AL032H,0

@ A
Formula of colemanite is
(@)  NaB.07.10H,0
(b) C8285011.5H20
(c) ALO2H,0

(d) ALO;

Formula of bauxite is
(@) Na;B:07.10H;0
(b) CaBs041.5H0
(C) Al;03.2H,0

(d) Al0;

Formula of corundum is
(@) Na:B407.10H0
(b) CazBs011.5H;0
(¢) ALO;.2H0

(d) AlLO;

Formula of cryolite is
(@) NazB407.10H0
(b) CaBs011.5H:0
(C) A|203.2H20

(d) NasAlFs

[PECULIAR BEHAVIOR OF BORON
A difference in Boron and rest of elements of
group llI-A.
(a) three valence electrons
(b) ns?p'configuration
(c) molecular
(d) electron deficient
Difference of boron from rest of elements of
group lll-A s due to
(a) Boron shows +3and-3 oxidation
(b) Boron is non-metallic ‘
(c) Boron forms molecular addition compounds
(d) Al above _
Which ionic compound of boron does exist?
(a) BCh (b)  B(NOs)s
(c). B(SQ4)s (d) B(OH)s

COMPOUNDS OF BORON
Borax Is a salt of tetraboric acid of metal
(b) Na

addition compound
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49,

50.

51.

52.

93.

54.

55.

56.

57.

58.

59,

60.

61.

(d)Ca

© M tural deposits as

Borax occurs as na
(a). Tincal

(b). Feldspar
(c). Aluminite

(d). Borite
Borax In water is
(a) Soluble

(c) Immiscible
Borax is

(a) White

(b) Crystalline
(c) Sparingly soluble

(d) Al above ’
100 grams of water dissolves borax in it at
10°C

(a) 1gm (b) 2gm

(c) 3gm (d) 98.3gm

100 grams of water dissolves borax in it at
100°C

(a) 1gm (b) 2gm

(c) 3gm (d) 99.3gm

Octahedral crystals of pentahydrated borax
are obtained above.

(a) Room temperature

(b) 0C

(c) 28C

(d) 62C

Deca hyedrated crystals of borax are obtained
above

(@) Room temperature

(b) insoluble
(d) Sparingly soluble

(b) 0C

(c) 28C

(d) 62:C

Hydrolysis of borax yields solution.
(a) Acidic (b) basic

(c) amphoteric (d) Neutral

Hydrolysis of horax can be prevented in the
presence of

(a) Alcohol (b) KCI
() NaCi (d) Glycerin
Na:B,0;r+ 2HCH5H,0 — 2NaCl + -..7?
(a) HiBO; (b) HBO,
(€) HBJO; (d) HeB4Oq
Na:B,0,+ H,80,+ SH,0 —; Na;SOq+7?
(@) HiBO, (b)  HBO,
(;;) H:B40; (d) HsB40
(a)etalﬁt;sed In borax beaq fest Is '
®)  Na
(C(:‘;;ass(;obead formed in p o i
@ NaBo, c;rax beat{l3 t(e)st is
203

(CHEMISTEY.

62.

63.

64.
65.
66.
67.
68.

69.

70,

1.

72,

Migg

(c) MNaBiOr
(d) Na;Bs07.2NaB0,
Colour of bead of Cu metal in oxidizing flamg

is

(a) Green(hot) blue (cold)

(b) colourless (cold)

(c) Brown(hot)yellow(cold)

(d) Bottle green hot & cold

Borax Is used .

(a) borate glasses (b) in  water soffening
(c) Asflux (d) All above

The most important boric acld is

(a). Orthoboric acid (HsBO3)

(b). Metaboric acid

(c). Tetraboric acid

(d). Pyroboric acid

H;BO; is an acid

(a). Orthoboric acid (H3BOs)

(b). Metaboric acid

(c). Tetraboric acid

(d). Pyroboric acid

HBO, is an acid

(a). Orthoboric acid (H3BOs)

(b). Metaboric acid

(c). Tetraboric acid

(d). Pyroboric acid

HZB!O7 is

(a). Orthoboric acid (H3BO3)

(b). Metaboric acid

(c). Tetraboric acid

(d). Pyroboric acid

2B;0;.H,0 s

(a). Orthoboric acid (HsBO3)

(b). Metaboric acid

(c). Tetraboric acid

(d). Pyroboric acid

HsB40y is

(a). Orthoboric acid (HsBO3)

(b). Metaboric acid

(c). Tetraboric acid

(d). Pyroboric acid

Orthoboric acid has crystalline solid

(a). Tetrahedral (b). Orthogonal

(c). Cubic (d). Triclinic

(‘5; ‘)’";bg"/ ty of orthoboricbac:::d6 {,7 water
. . (1] y . 0

(c). 4.6% Ed; 5.6%

folubility of orthoboric acid in wa

s

(@). 17%

at 400 s

for at 107

(b).27%
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(c). 37%
73, Boric acld Is
(a). Crystalline
(b). soft soapy touch
(c). Volatile in steam
(d). All above
74, Orthoboric acid turns biye
nothyl orange [t has
(a). No effect
(b). changes its colour
(c). Changes red to yellow
(d). Changes yellow to red
Orthoboric acid can be titra
alkali in the presence of
(a). Glycerin (b). ethanol
(c). Acetone (d). Xylene
76.  Which Is used as antisoptic medicine?
(a). Boric acid (b). borax
(c). Sodium meta borate
(d). Metaboric acid
7. Boric acid is used as

(a). Dusting powder (b). boric ointment
- (c).Eyewash - (d). All above

(). 47%

litmus to red but to

tod against strong

‘ REACTIONS OF ALUMINUM
Oxlde layer over aluminum metal is enhanced

npmam called
;-,Fermantation ~ (b). rusting
Anodizing ~ (d). Electroplating
luminum reacts wlth hydrogen forming
 (@.AH  (b).AH,
@ AH ~ (d). AlH,
Aluminum burns In oxygen at temperature
~ (a). highest (b).-room
: ; ~ {c). 0°C (d). Over 20°C

~Intense white high splash produces on the
 reaction of aluminum with
2 n (b). oxygen
~ (¢). Nitrogen (d). Halogens
2 COIourof aluminum nitride precipitate Is
: (b). blue
se green (d). Yellow -
&bubbles are removed from malten mmll
.‘ \uslng metal . 3 4 4

CHEMISTRY |

a6,

87,

88.

89.

90.

91.

92,

93.

94.

93.

97.

Bl
i  (e).+4and -4
~ Whatls oxldatlon state of lead?
iR,

.@Mﬂm4

pPp187

(). LI b). Cu

(©). Co ((u)) A

Aluminum roacts oaslly with most of mineral
aclds but Is passive towards

(a). HCI (b). Hy504

() HNQ, (d). HyPO4

Diluto aclds roact with Al- producing gas

(a). H, (b). Chy

(c). SO, (d). NO;,

Concontratod hot sulfuric acld reacts with
aluminum producing gas

(a). Hy (b). Cly

(c). 50, (d). NO;
IGROUP IV-A ELEMENTS|

Element of group IV- A

(a).C (b). In

(c). Th (d). Al

The element(s) non motals are:
(a). C and Sn (b). Cand Si

(c). Siand Sn (d). Snand Pb

Which pair of elements form long chains?
(a). C and Sn (b). Cand Si

(c). Siand Sn (d). Sn and Pb

Silicon forms long chains alternating with
element.

(a). Carbon (b). Nitrogen

(d). Oxygen (d). Hydrogen

Which pair of elements forms acidic oxides?
(a). C and Si (b). Si and Ge

(c). Snand Pb (d). Ge and Sn

Which pair of elements form amphoteric
oxIdes?

(a). C and Si (b). Siand Ge

(¢). Snand Pb (d). Zn and Al

Which palir of elements form only covalent
compounds?

(a). C and Si (b). Siand Ge

(c). Snand Pb (d). Ge and Sn

Which pair of elements can use its four or two
electrons from four?

(a). C and Si (b). Siand Ge

(c). Snand Pb (d). Ge and Sn

What oxidation state may be of carbon?

(a). +4 (b). -4
(c). +4 and -4 (d). +2 and +4
What Is oxidation state of tin?
(a). +4 (b). -4

(d). +2and +4

(b). =4
(d). #2 and +4
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100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112,

113.

114,

o

A= MDZCAT]

Common property
(a). Valency four
(b). form hydrides
(c). Form chlorides
(d). All above

Formula of lime stone Is
(a). CaCOs (b). MgC03.CaCls
« MgCOs (d). CaMgs(SiOs)s
Formula of dolomite is

(a). CaCOs (b). MgC03.CaCls
. MgCOs (d). CaMgs(SiOa)s
Formula of magnesite is

(a). CaCQOs (b). MgCO3.CaCO0s
. MgCOs (d). CaMga(SiOs)4
Formula of asbestos is

(a). CaCOs (b). MgC03.CaC03
. MgCOs (d). CaMgs(SiOs)s
Formula of talc or soapstone is

(a). CaCO; (b). MgC0s.CaC0s
. HaMgs(SiOs)a  (d). MgCOs

About 25% of eath crust mass is made up of
element

(a). Carbon (b). Silicon

(c). Germanium  (d). Tin

Silicon exists as quartz in the form of its
(a). Oxides (b). Hydrides

(c). Halides (d). Hydroxide
Sand is infect:

(a). Silica (b). Opal

(c). Smoky quartz  (d). Rose quartz
Hydrated variety of quartz is called
(a). Silica (b). Opal

(c). Smoky quartz  (d). Rose quartz

of group JV-A elements

PECULIAR BEHAVIOR OF CARBON
Which element cansitute basic of organic
chemistry
(a).C (b). Si

(e).Ge (d). Sn

ICOMPOUNDS OF CARBON AND SILICON|
Known oxide of carbon js
{a).CO (b). CO;

(Tc}), C’aOz (d). CO and €O,

e least important oxide of carbon is

((3 800 (b).COp.

- W, (d). CO and CO,

Which molecule js g i
A ule is Eﬂatomic in naw(e?

(). C10, . C0; :
d).
The molecule has t(n;); CO ang CO,

le bond jn jt

(a). CO (b). COz

(c)- G102 (d). CO and CO;
115. The slightly polar oxide of carbon is

(a). CO (b). CO;

(c). C302 (d). CO and CO,
116.  Molecule with dipole moment=0.112p j

(a). CO (b). CO

(c). C302 (d). CO and CO,
117.  Which molecule exists as linear molecyle?

(a). CO (b). CO;

(c). 302 (d). CO and CO;,
118.  Which has dipole moment zero?

(a). CO (b). CO,

(). C302 (d). CO-and CO,
119. A molecule in solid state having face-centrag

cusic structure is :

(a). CO (b). CO2

(c). C302 (d). CO and CO;
120.  The bond distance is 115 pm in molecule

(a). CO (b). CO2

(c). G302 (d). CO and CO;

& Answers

1 c | 2 c 3 al 4] bl]5]3
6 | c| 7 [c |8 |cl|9 |bJ10b
1M1 al|12|c 13| a |14 | c [15]b
6 | c |17 | d |18 | b [ 19 [ d [20|d
21 | a |22 b |23 | b |24 | c|25]d
26| d 27| b [ 28| c [20]a|30]b
3 [ c[32]b[33]|d|34]|b]|35]d
3% | a |37 | a[38|a |39 |b|40]s
M Bld2]|c |43 d|44]d]|45]c
4 | d |47 | a |48 | b |4 [a|%0]0
51 | d |52 | c | 53| d | 58] d]|5]4
5 | b |57 | d |58 | a|59]a]60l¢
61 | a [ 62| a [ 63 ] d [64 | a 6512
66 | b | 67 | c | 68 | d |69 d|700%
76 | a |77 | d |78 | c |T9 | ¢C ”80’“3/
81 | b |82 | a |83 |d|[84]d jLT
86 | c |87 | a |88 | c |89 |alNr
91| b 92| d[93]a 94]d _,95/%
9% | c [o7 [ b e8| d |98 d]100H
101 ] a [102| b 103 | ¢ [04] 0 |17
M| d [1M2] ¢ [113] a [ 114 -i"ﬂ/oﬁ
16| a [117 [ b [118] b | 119] b |12

KkkkkhkkkkAkAkd

Scannex d with CamScanner



R T R

3. Transition

learning Outcomes
Students-should be able to

nthis topic, student should be able to:
Jiscuss the chemistry of transition elements of
4 series with special emphasis on:

:) Blctronic configuration.

¥ Varizble oxidation states.

!

i Use as a catalyst.

¢ Fomation of complexes.
¢ Colour of transition metal complexes.

Definitions and Statements

* ¥-Series: The elements present in fourth period of
i’“@ table are called 3d-series. It starts from 2S¢ to

" %Sees: The elements present in fifth period of
% @ble are called - 4d-series. It starts from xY to

L ¥

“ 8 g N
z:::“' The elements present in 6t period of periodic
: big S—sen‘ea. It starts from srLa, «2Hf - soHg.
Rigery, CEMENS present in seventh period of
t"'@:v?:,%a"’ca"ed 6d-series,
Thigg e'e'm“e“'sfmm atomic number (104—110).
et Qroy |m°" Elements: Transition elements
] i:m P18 and 11 are called typical transition

; Tyﬁw T

L

nsition Elements: Transition elements of

w
aroup 11-8 ang -8 are ¢y

elements, Thesa e '
than MI)II{\LJIH 't"|: rlrl\jr(:nb, show Grcoptional behavior
o Aon elements !
ner Transition Elements:
he transition clements in whi",h
present in f-orbital
Elements of f-block in
elements,
Examples: Lanthanides and Actinides
8. Outer Transition Elements
The tran;ilion elements in which valence electron is present in
d-orbital are called outer transition elements,

Elements of d-block in periodic table are called outer transition
elements,

9. Magnetic Characters

The effect of the magnetic field on the rotation of electrons is
called magnetic character,

10. Diamagnetic Substances

The substances which are weakly repelled by a strong
magnetic field are called diamagnetic substances.

11. Paramagnetic Substances

The substances which are weakly attracted by a strong
magnetic field are called paramagnetic substances.

12. Oxidation State

All transition elements show important property of variable
oxidation state.

13. Interstices

Transition metals have empty spaces in their structure. These
empty spaces are called interstices.

14, Interstitial Compounds

Non-metals like H, B, C, N are adsorbed in interstices of
transition metals giving them characteristics feature. These
transition compounds are called interstitial compounds.

15. Alloy Formation

“Replacement of atoms of one element (metal) with the atoms
of the other element (metal) in the metallic lattice due to
similar in size are called alloys formation or substitutional
alloys.”

16. Complex Compounds

The compounds containing complex molecules or ions and
capable of independent existence are called coordination
compounds or coordination complexes or complex:

compounds.”

17. Central Metal lon )
A metal atom or ion (usually a transition element) surrounded

by a number of ligands is called a central metal atom or

| I3

led nontypical transition

valency shell clectrons arg
arg f;{:llf;d Inner ransition clements.
penodic table are called inner transition

Exa':nn;;le: KiFe(CN)e], [Ag(NHs).]CI

18. Ligand |
The atoms or fons or neutral molecules which surround the

central metal ion and donate electron pairs are called
ligands.” They may be anions or neutral molecules
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Example:  K(Fe(CN)s , [Ag(NH3);]Cl

19. Bidentate Ligands

"Ugands having two donor atoms are called bidentate
fgands.”

20. Coordination number _

The number of lone pair of electrons provided by the ||.gar?ds
10 the central metal atom or ion is called the coordination
number of the central metal atom or ion.”

21. Coordination Sphere )

“The central metal atom or ion along with ligands is called
the coordination
sphere.”

22. Charge on the Coordination Sphere

It is the algebraic sum of the charges present on the -

central metal ion and the
otal charge on the ligands.”

23. Chelates

When 2ll the donor atoms of a polydentate ligand get
coordinated with the same metal ion, a complgx
compound is formed which contains one or more rngs in
its structure is called a Chelate.”

24 Puddling: It is a special type of fumace called
reverberatory fumace.

Fully Solved Textual Exercise

Q.1. Encircle the suitable choice.
/A Which of the following is non-typical transition
element?
@  Cr (b) Mn
(c) Zn (d) Fe
2 Which of the following is a typical transition
metal?
@ S () Y
(c) Ra (d) Co
3 f-block elements are also called:
(a) Non-typical transition elements.
(b)  Outer transition elements.
(c) Normal fransition elements.
4 The strength of binding energy of transition
elements depends upon:
(a) - Number of electron pairs,
(b)-. Number of unpaired electrons,
() Number of Neutrons,
5 ((c;i) \r}llugnber of protons.
. roup VI-3 of transition el ins:
@  Zn.Cd g ements contains:
(b) Fe, Ru, Os
(€  Cr,Mo,W
. (dw)h Mn, Te, Re
A ich is the for ;
chloronitro platinum (?\};lfulpz:; te ;etra-ammlne
(@ [PYNH3)(NO)jSO,

|CHEMISTRY.

»190

(b)  [PINO:CI(NH3)4ISOx

() [PLCI(NO2)(NHa)4}SO4

(d)  [PtNH2)a(NO2)CIISO4

The percentage of carbon in different
jron products is in the ordgr of:

(a)  Castiron >wroughtiron > stee|

(b)  Wrought iron > steel > cast iron

(c) Cast iron > steel > wrought iron

(d)  Castiron= steel > wrought iron

types of

8. The colour of transition metal complayps i
due to: .
(a) d-d transitlor}s of electrons.
(b) Paramagnetic  nature - of transitiy
elements.
(c) [onization.
(d) Loss of s-electrons.
9. Coordination ~ number of Pt in p
CI(NO2)(NHs)J* is:
(a) 2" (b) 4
¢ 1 (d 6
10.  The total number of transition elements is:
(@10 () 14
(c) 40 (d) 50
& Answers |
No. Ans. No. Ans. |
1. |c 2. |d | |
3. |c 4_|b R
5. |c 6. |¢c |
7. |a 8. |a |
9. | b 10. | d N
Important MCQs
1. 3-d-series elements are present in:
a) first period . b)  second period ;!
¢c)  third period d)  4th period ;‘
2. Which period starts from :Sc to seZn?
a) first period b)  second period
¢) third period d)  4th period
3. Series starting from 1Y to »Cd is in period:
a) 4th b) 5th
c) 6th d 7t
4, 4-d-series is in the period:
a) 4th b) 5th
c) 6th d Tt
S. dd-series is in the period:
a) 4th b) 5th
c) 6th . d 7 fhe
6. Series starting from siLa, «Hf—HY Is In
period: , '
a) 4th b) 5th
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7. Gd-series Is in the periog:
a) 4th b) 5th a) one »IM
dblﬁotcr:lk elements ar ’d) 7th 19 C)G iy 3; o
8. ’ . e also callgq: Aoy, CTOUP I1-8 nil
a) alkali metal b) akaline orbital: Series elements have electrons In
' et earth a)  one
o) lransition elements q) elec?rl: , 20, three 3 o
n deficient + Atyplcal tr nil
; 1.block elements are callod: elements a  Sc ansition elem:nt is:
C g alkali metal b) ’ kal 24 ¢) Zr d) ;
?ng?;l;[:e earth ) a)A "g"'fymcal transition e)lenrgxt is:
" u ntis:
¢) transition elements ) e:ectron deficient | 22 9 G g)) \Z(
ele . Coi v
10. Translﬂgn elep_lents are called s::nz:t:;,u i 2 o:g«;ge metals are:
g form interstitial compounds e o Au b Ag
p) have highm.p 23.  Coinage metal is: D RONse
z mlbezft\:;/]een 's' and 'p' block elements 3 Co | b Ag
'. QIEess ¢ Pt d N
1. Which element pair Is although transition 24.  Valency of gold is: 1
elements, yet have half filled s-orbitals ? q b +2
g CuandCo b) CoandCr c) +3 Q)
¢) CuandCr d) Znand Cr 25, Valenc:‘e electronic configuration of Cu'? Is:
' 42 WhyCrand Cu has half filled s-orbitals? 9 2% b 4@
g they belong to s-block elements c) S& g 6
b) they are alkali metals 26.  Valence electronic configuration of Ag*! Is:
¢  this gives stability to d-orbitals 3 g‘f@ g; égi
d) they are alkaline earth metals 27 :
.. Valence electro figurati 3is:
TYPICAL AND NON-TYPICAL TRANSITION ELEMENTS a 3¢ e e :g)ura 4%? N
13. Typical transition elements are transition ) S& d) 6
elements except the groups: 28.  d-block elements are called:
a I-AandIl-A b) I-Aandli-B a)  outer transition elements
¢ I-Bandll-B  d N-Bandlli-A B) e sloments
14, Non-typical elements belong to the series: g Chgféog:fsemems
8 I-Aand lI-A b) l-AandIl-B 29, f-block elements are called:
o l-Bandll-B @ Ml-Band lI-A B i i
5.z Cd € : a) outer transition elements
by " B"”d Hz belong ‘Ubjhe -jf’gs- b)  inner transition elements
- ' = c) transition eiements
s 9 I-B d IV-B d; chalcogens
+ 81, Yand La belong to the series: 30. d-and f-block elements are called:
:’)) |-By: ~ade b II-B g  outer transition elements
-8 = d IvV-B b) inner transition elements
A property which includes the I-8 series, in g) transition elements
ransition elements: d) chalcogens ,
g} they make complexes 31.  Elements having d:orbztal in process of
i they are pure metals completion ar_§ calﬁants
] xvyl:v‘oe partially filed d-orbital . 3 R o chrsirie
Show transiti jes in com o )
'y G' state - or) peopeties 1 e ¢) transiton glements
i "oup I8 d chalcogens )
o series elements have eJectrons. in s2.  Elem onts having forbital in process of

Orbitalg: |
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completion are:
a) outer transition elements
b) inner transition elements
¢) transition elements
d) chalcogens
GENERAL CHARACTERISTICS OF TRANSITION

ELEMENTS
33. Transition elements have property(ies): .
a)  pure metals b)  complex formation

c¢) alloys formation d) Allofthese
A property NOT in transition elements:
a) complexes b) diamagnetic
formation
c) alloys formation d

34.

interstitial
compounds

BINDING ENERGIES, MELTING POINT, BOILING POINT

35. Transition elements have binding energies:
a) low b) high
c) no effect d) Allofthese
36. Melting point, boiling point and binding
energies of transition elements is high
because of:
a) electrons are present in d-orbitals only
b) all are metals and form alloys
c) all show variable oxidation state
d) electrons in ‘s’ and ‘d-orbitals involve in
bonding
37. Binding energies of group II-B is
a) maximum b)  minimum
c) zero d) medium
38. V—B and VI-B have binding energy:
a) maximum b) - minimum
c) zero d] medium
39. Which element has maximum binding energy?
a Zn b) Co
c V d W
40. Which element has zero binding energy?
a) ZIn b) Co
c) V d W
41.  Which element has highest melting point?
a) n b) Co
42 c)Wh;/ h h 0. W
. ch has least melti
given? ting point among the
a) Zn b) Co
' J W
= PARAMAGNETISM
orbitals :t?oi:o m or molecule with all completely filed
a)  magnetism b)  paramagneti
¢) diamagnetism d  None Ofgthen?m

|CHEMISTRY

M1y

44.  An atom or molecule having partiajy filleg
orbitals show:
a) magnetism b) paramagnetism
¢) diamagnetism d)  None of them
45.  Transition elements show:
a) ~magnetism b)  paramagnetism
¢) diamagnetism d)  None of them
46.  Elements showing no net effect of appjje,
magnetic field are called:
a) magnetism b)  paramagnetism
¢) diamagnetism d)  Noneof them
47. Elements showing net —effect of appjjeq
magnetic field are called:
a) magnetism b)  paramagnetism
c) diamagnetism d)  None of them
48. Maximum paramagnetism are present in:
a) Fe? b) Mn
¢) FeandCu? d) Fe* and S¢v
49, Greater the number of unpaired electrons,
stronger will be the:
g binding energies  b)  melting and boiing
points
¢) paramagnetism d) Allof these
50. Oxidation states of iron are:
a) +1,+2 b) +2,43
c) +1,43 d +2,44
51. Oxidation state of copper is:
a 1,42 b) +2,43
c) +1,43 d +2,44
52, Oxidation states of lead Is:
a +1,+2 b) 42,43
c) +1,43 d +2,+4
53.  Oxidation state of tin Is:
a +1,+2 b) +2,43
c) +1,+3 d +2,+4
54. Oxidation state of antimony Is:
a) +1,+2 b) +2, +J
c) +1,43 q 2,4 -

COLOUR AND INTERSTITIAL COMPOUNDS_—

T orbitals
§5.  Transition of electrons from ‘d’ to ;fbm
gives property to the transition elemen=:

a) paramagnetism  b) vanable 0xd2
state
; o gl
c) colour g) intersttid
56.  Transition of electrons from 's’ o d

orbitals gives propertles:

8) paramagnetism b Vo ple o8t

vana
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" lo state
¢)  colour d) interstitig
i(H:0)s]*? absorbs Jj COmpoungs
57, [TilA: Ords light of wavelep,
a) yellow - gth:
¢c) blue 9 Bot
) N .
58. [Ti(H:0)¢]*? transmit light of waveltin)gtlry1 .d ©)
I 3) )'ellow red :
i ¢) blue 9 Bon :
| ' ' a) and (b
| so. A property(ies) which d"fferentiate( )
| interstitial compounds from trye compou,:ge
s

| is(are):

‘ a)  Non-stoichiometric ratio
1 b  Notrue bond

i ¢) Nowhole number ratio
E‘ d) Allofthese

z

| ¢0. Elements which can adsorb in interstics of

transition elements:

g Hydrogen b)  Carbon
¢) Boron and d) Al of these
Nitrogen
B od COMPLEX COMPOUNDS
5. Which is a complex ion?
. g Fe? b) CN
E d Kk d)  [Fe(CN)
5. Which is a central metal ion in Kj[Fe(CN):]?
g Fe? b) CNM
. d K d) [Fe(CN)s}*
3.  Which is ligand in KifFe(CN)e]?
4 Fe b) CN
¢ K d)  [Fe(CN)e}*
M. Whatis coordination number in K{Fe(CN)?
o1 b 3
o 4 d 6
e Coordination number of Cu in [Cu(NH3){JSO4
ey b 4

‘@ d 8

%t type of a coordination sphere may be:

anionic b) cationic
) neutral d)  Allofthese
Which is neutral sphere? |
¥ Felch- b)  [Cu(NHs)J*

d Al ofthese

[Fe(CN)y) is; Pos
a) -1 b
¢ -3 ) -2

69. d 4

"¢ charge on the coordination sphere in |

D Y o
70. [MnClJ> has hybrldizat?tin inn;i‘ecu‘ar .
a)  spig? b dspd
c) dsp? g sp
71. PCl; has hybridization in it:
a) spid? b  dsph
9 dovf d)__sp’
IRON
72. Formula of magnetite is:
3)  Fe0 b) FeOs
¢) Fe:0:3H0 d FeS:
73. Formula of haematite is:
a) FeOs b)  FeiOs
c) - Fe:0:.3H.0 d FeS;
74. Formula of limonite is:
a) Fes b) Fe30s
¢) Fe033H0 d FeS
75.  Formula of iron pyrite is:
a) Fe0s b) FeiOu
¢) Fe0:.3H:0 d FeS
76. In Quran, al-hadeed means:
a) copper b) iron
¢) gold d) silver
77.  Ironis known to Egypt since:
a) pre-historictimes  b) 1500 BC
¢) 2500BC d) 600BC
| 78.  Ironis known to the Chinese since:
a)  pre-historic times b) 1500 BC
c) 2500BC d 600BC '
79.  Iron was produced in Sub-continent since:
a)  pre-historic times b) 1500 BC
¢ 25008 §) 608
80.  Pigironor cast iron has carbon contentsc.
a) 2.5-4.5% b)  0.12%-0.25%
¢) 0.25-25% d 01-02%
81.  Wrought jron has carbon in it

b)  0.12%-0.25%

a 2_5——4.5%
) d 01-0. %

C) it 0.25-2.5%
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o ¢) galvanizing ds cathode cogf,
82. Steel has carbon in it: . = CHROMATES AND DICHROMATES
2 54 5% b) 0.12%-0.26% :
I ' : ' T, d 0.1-02% 94. Salts of chromic acids are called: ———~~
¢) 0.25-2.5% ' it: a) chromates h)  dichromateg
83 Mild steel has carbon contents Init » al
. N b)  0.12%-0.25% ¢) silicates d) silicones
a) 2.5-4.5% p 0'1 0.2% 95 Salts of dichromic acids are:
c) 0.25-2.5% L ' t b) dich
_ i iron by the a) chromates romates
84. Wroug’;t iron is prepared from pig y o silicates d) silicones
process:
a) Bessemersatom  b) blastfunace
¢)  puddiing d) open  hearlh @Answers
_ process L —
85. Reverberatory furnace is lined with: 1 1cl2|b|3]d]4]a E\\I
a) sleel b) carbon. s dl71d|8lb]9]blw vl
¢) graphite d) haematite 11 o 112 ] d |13 c |14]b[15]c]
86. Medium steel has carbon contents: sl c 17| al]a 19 | b WT
a)  0.1-0.2% b} 0.2-07% 211 d |22 | |23 [ b l24a]|b 25|
c) 0.7-1.5% d) 0.2-1.5% 26' c 27. d {28.] ¢ [29.| ¢ |30 c“?
87.  Hard steel contains carbon in it: 31' 32' s 133 | ¢ |34 c |3 b
a)  0.1-0.2% b) 0.2-0.7% 13 36 [ a 12| d |a]c]
B S.o 9 924G T SRR CAEREN
88. A furnace used for steel lined with silica: 41. . 48. 291 b 1% 1cl
a) acidic lined b) basiclined furnace [ff| 46.] b |47 | ¢ als - n
furnace 51.| a |52 | b 531 d [ 54.| b | % ‘f
¢ open  heath o) puddiing 5. d |57.| c |56 a |59.]d|60]3]
process 61.| d |62 | a |63 | ¢ |64 | b |65]0)
89.  Furnace lined with oxides of manganese and || == 67 | b |68 | a |69 | d |70 __[
calcium is: TS % 711 al721 d 731 d 74| d |75
idi i asic lined furnace 20| ¢1
U imms R 76 | b |77. | a |78.] d [79.] d 8(5)' 5
85. | 4
¢) open hearth - d)  puddling 81.0d |82 ) a |8 ] b |8 L”@TT
process 86.| d |87.| c |88 | d |89.|D 1
CORROSION .| b [92.] b [93] a 94.4;__’__@?-;/;
90.  Process of chemical decay due to atmospheric
effect is called:
a)  corasion b)  anodization
¢} . puddling d) oxidation
91. . Annually, amount of iron get corroded is of its
production:
a b) 114
. a galvanic cell of
destroys, it Is ca"ed:o Zinc with iron, zinc
a)  corosi o
Cﬁ garlir(:asr:?z?ng l;i sacrificial corrosion
cathode coat;
93. a)Plalézg oit iron with zine s called:; ating
{ P
i b)  sacrificial corrosion
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[2. lements of
| Biological

topic, student should be able to:

a) Describe the inertness of Nitrogen.

b) Manufacture of Ammonia by Habers
| process. '

{¢) Discuss the uses of nitrogenous fertilizers.
1d) Describe the presence of Sulphur dioxide in
| the atmosphere which causes acid rain.
{€) Describe only manufacturing of Sulphuric
| acid by contact method.

E-‘f -
[ Fully Solved Textual Exercise

1 Out of all the elements of group” V-A, the
E highest ionization energy is possessed by:

. @ N b) P -

£ (0 "Shyesi(d), ) Bi

Among group V-A elements, the most
: electronegative element is: &

(a) Sbe  (b) N

© P @ oA

Oxidation of NO in air produces:

- (a). N,O (b) N>Os

! (0) N204 (d) N205 :
| HN%b."’W" gas formed when metal reduces

g 31S:

E:) N:Os (b)) N0
;; Lzu NO: @) - NO
b o Ghing gas js chemically:
P 9o N,O'

-

)l CHEMISTRY |

13.

14,

15.

16.

17,

10.

11.

12.

M195
ot of O o,
. O all the elements ,
hlghestmelting and bc:oll1 ol Jroup VA the

the element: ling points is shown by

(a) Te (b) Se
©. S (@ pp

S0; is not absorbed in i
water di
H:50, because: P or

(a) the reaction does not go to completion.
(b) the reaction is quite slow.
(c) the reaction is exothemic.

(d) SO; s insoluble in water,

Which catalyst Is used in contact process?
(a) Fe:0s (b) V05
(c) S0;  (d) Ag0
Which of the following species has the
maximum number of unpaired electrons?

@ Oz () O
(€ Or . (d O

Important MCQs

Which has garlic like odour?
(@ N0 () NO
(c) NO; (d) P:Os

Reaction of HNO; with very dilute Zinc and at
low temperature gives:

(@) H: (b) NO

(c) NO2 (d) NHq

Tungsten and uranium are turned to an
reaction with HNO;:

(@) Oxides (b) Chlorides
(c) Nitrides (d) Nitrates
NO; forms acidic solution:
(a) Red (b) Blue
(c) Green (d) Brown
Aqua Regia has ratio of conc. HCl and HNO;:
(a) 1:2 (b) 1:3
(c) 1:4 (d 2:3
Which phosphorus is the most poisonous?
(@) White (b) Red
(c) Black (d) Al
Nitrogen is present in atmosphere by weight:
(a) 75% (b) 76%
() 1% (d) 78%

Which are metalloid?
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(a) Nitrogen and (b) Arsenic and
phosphorous antimony
(c) Phosphorous and (d) Antimony and
arsenic bismuth
18. Calcium carbonate contains oxygen in it:
(a) 48% (b) 50%
(c) 53% (d) 60%

19. Sulphuric acid is used:
(a) As fertilizers (b) As dehydrating

agent
(c) As oxidizing agent (d) Al above
20. Which is aqua regia?
(a) HCI:NO (b) HCI:HNOs
(c) HCI:HaSO4 (d) HzSOs: HNO;
21. Which is laughing gas?
(@) NO (b) N:O
(€) NO: (d) NOs

22, Which gas produces here? 2P + 4SOClz

——> Products
(a) CO:2 (b) P20s
€ PChk (d) SOz
23. Which are the possible products? _6HI +
2HNOscone) —

(@ NO (b) HO
© b (d) Abc
24, Which can be prepared from HNOs?
(@ TNT (b) Fertilizers
(c) Picric acid (d) Allofthese
25, Formation of NO from Ny and 0. requires
temp:
(a) 30°C (b) 300°C
(c) ~3000°C (d) 30000°C
26. Which is nitrous acid?
S {a) HNO; () HNO
(€) HNOg {d) HNOs
27. Which has sweetish taste?
(@) NO (b) NH;
(©) Ch (d) CO.
28. Which gas is heavier than air?
(@) CO; (b) NHs
() NO4 and SO; (d) Allof these

29. Which element belongs to group V-A?

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

() Sr

(b) Ba

(d) B

What are non-metals?

a) Sb & Bi b) P &Bi

c) N&P d) Asg
Which property is not present in non-meg
a) Predominantly covalent 4
b) Poor conductor

c) Hig E.N. value

d) High electropositivity

Which element of group IV-A does notuse;,
orbital?

a) N b) P

c) As d) Sb

Nitrogen is. present in atmosphere.

a) 21% b) 36 %

c) 78% d) 89 %

Which is an inert gas?

a) Nitrogen b) Oxygen

c) Hydrogen d) co
Which gas will produce in the reaction of zin
with dil HNOs?

a) NO b) NO;

c) N,O d) N203
Which is explosive compound?
a) NaNO; b) NHiNOs
c) AgNO; d) Ca(NOs)2

Which gas has pleasant smell and sweets!
taste?

a) NO b NO:

c) N20 d) N2Oa

Which is called a laughing gas?

a) NO b) NO:

c) N.O d) N2O3

1
A gas, itself not combustible put rekind®
glowing splinter? )

a) NO b) : 02,
I
Reaction of copper with pitrous 0%

gas, |

a) N2 b) gzo

c) NO2 d) :
Reaction of copper with dil HNO: ?JI(‘;:

a) NO byl

c) N0 d)
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' 3 Oxidizedb)

Reaction of copper with co,
gas ne HNO,; gives 5
) NO b) NO,

N20 d N

; reddish brown gas Is
2) NO b) NO,
¢ NZO d) Nz
Ring test is given by ions.
) Nitrides b) Nitrates
Cyanates d) Nitriles
pecomposition of lead nitrate gives
g M&O b)  N0&O,
0) NO; & Oz d) NO & 0,
colour of N10dls
reddish brown  b) Yellow
Colourless d) green
Kl Is to lodine during reaction with FeSO,
Reduced

¢  Decomposed d) Disproportionate

NO Is
3 1000°C b)
4000°C

2000°C

e 1.53
 4i80ss @i ) 1.93

bonates and bicarbonates react with aclds
b €O

A N

) NG

.‘Au&Pt b) “Fe &CO
Wau d)  Mg&cCa
lon of metals w@ﬁclds produce gas.
- CO w b Nz0
M S5 g NO
ercury, copper produce gas on
cone HNO;.

b) N.O
d) N;

Temperature required to connect N; & O; Into

W

Group VI-A elements aré called

5. T, e
a)N i T—i:g:),:,os’ve It Is prepared by the acid
o o™ @ i
a)hosphc:;"t: belongs to a bgroup B
o 0 VA o
i Formula of apatite Is A
2; ﬁg"’o‘h 2) CacF(POA)y
59.  Bone ash contal ) e
ns calcium phosphate
a  70% b)  80%
¢ 90% d  100%
60.  Allotropic forms of phosphorus are
a)  three b)  four
c) five d) six
61. Structure of P Is
) Trigonal b) tetragonal
c) hexagonal d) monoclinic
62, Which Is the most reactive? &
a) White phosphorus
b) red phosphorous
c) graphite
d) Plastic sulphur
63. The most stable phosphorus allotrope Is
a)  White b) Red
c) Black d) All
64. Colour of PCls Is
a) Red b) Yellowish White
c) Grey d) Colourless
65. PCls at 100°C
a) melts b) boils
c) sublimesd) evaporates
66. Which compound fumes Is air?
c) PCls d) P«O1o
67. A highly poisonous compound Is
a)  NaOH b) ~ P:Os
¢ POs d  HNGs
A compound with garlic ordour Is.
- a) NaOH b) on:’
P,0s sublimes at
30C b) 60
o e d)  3B0C
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a) Halogens
b) Electron deficient
c) Alkaline earth metals

d) chalcogens
All elements of group VI-A non-metals except

a) Te b S

c) Se d) Po
Allotropic forms of oxygen ,Te, Se are
a) Two  b) Three

c) Four d) five
Allotropic forms of sulphur are

a) Two D) Three

c) Four d), five

Which element comprises about 50% of earth
crust?

a) Oxygen b) Silicon

¢) Aluminum d) Hydrogen

Oxygen is present in atmosphere about

1 1

a) 2 b) -

c) :::_ d) not exactly so,
Calcium carbonate contains oxygen.
a) 48% b) 50%

c) 3%  d) 89%

Water contains oxygen about

a) 48% b) 50%

c) 53% ) 89%

Silica contains oxygen by weight.

a) 48% b) 90%

c) 53% d) 89%

KM »13?&,
79. Which property of oxygen resembes With
sulphur?
a) O- has not but 8- has isotopeg
b) lonic bond formation
c) No poly atomic molecules
d) Typical non-metals
§0. The outer most electronic configuratiop of
group VI-Ais
a) ns2. np? b) ns’np?
¢) nsi.np‘. d) nsZnps
™ Answers
1]lal2|b|3prec |4]c T!-T
6| a|7|b|8lbl9]laln
1] d |12 a |13| b [14] b [15];
16| d (17 b [18] a |19 d 2]}
21| b |22 d [23] d 24| d |25
26| ¢ (27| a |27| d |29] d [30]¢
30 D [32] A [33] C [34] A [35]¢C
3|8 |37 c 38| C [39]cC a4
4| A 42| B |43]C|ad]|B|s5C]
46| B [47| A [48] C [49] B [50]8
51 A |52] C |53]| C |54 A |5 _&f
5| C |57| C 58| B 59| B [60]0]
61| B |62| A |63| C 64| B |65 0]
66| C |67 B |e8| B |69| B |10/ L
M| 02| a|73|8 [14] AL
6| A |77| D |78 Cc [79]D j&ﬂ
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TﬁmdamentaW

P) 199

\2.Hydrocarbon o
3. Alkyl halides (gj
4, Alcohols and Phengls (04)
9.Aldehydes and Ketgpeg (04

{6. Carboxylic acid
Amino acids
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1. Fundamental

a)
b)

Learning Outcomes
Students should be able to

N~

1. FUNDAMENTAL PRINCIPLES:
In this topic, student should be able to:

Classify the organic compounds.

Explain the types of bond cleavage, homolytic and
heterolytic.

Suggest how cracking can be used to obtain more
useful alkanes and alkenes of lower masses.

Discuss the types of reagents: nucleophile,
electrophile and free radicals.

Explain isomerism; structural and cis-trans.

Discuss the functional group and nomenclature of
organic compounds with reference to [UPAC names

of Alkanes, Alkenes, Alcohols, Haloalkanes and
Carboxylic acids.

Definitions and Statements

The study of com
(hydrocarbons)
chemistry.”

Organic Compounds: The h drocarbon

3 . : s
derivatives are called organic Zompounds." cal
The compounds containing fundamentally carbon,

essentially hydrogen and ma be
nittogen etc., in  them yare OXygen, halogens,

compounds.” called organic

Carbon has unique pro i
> Property to combine wj
carbon atoms making long chaing. Thus selft-rl‘incl)(tat‘geer

pouqu of carbon and hydrogen
and their derivatives ig called organic

CHEMISTRY

e E

»2()(,
is called catenation.
Petroleum:“Refined mineral oil is called Petrolayp »
Crude oil: “A liquid of blackish colour extracteq rfn
rocks is known as crude oil." fom
Fraction Distillation
The process in which a liquid (Mixture f Man
substances) is heated at different temperay

ranges and each fraction is condensed frop, -
vapours into liquid state at a temperature range js
called fractional distillation.”
Breaking of higher hydrocarbons:of high bailing o
into smaller hydrocarbons of low bailing paint iy,
absence of air is called cracking or pyrolysis,"
Breaking down of large hydrocarbons into smaje
one under high temperature and pressure is caje
thermal cracking.”

Cracking in the presence of a catalyst at a loye
temperature (500°C) and pressure is called cataly;
cracking.”

Break down of higher hydrocarbons in the vapour
state mixed with steam is called steam cracking."

% A sharp metallic sound produced in engines during

internal combustion is called knocking.”
Conversion of straight chain hydrocarbons into
branched chain hydrocarbons in the presence of a
catalyst and in the absence of oxygen is calkd
reforming.”

Octane Number: It is a ratio between a hydrocarbon
to the iso-octane is called octane number.”

% Open chain or Acyclic compounds or Aliphéti

compounds

% Hydrocarbons in which open chain of carbon-carbor

= &£+ FE

Fe

atoms are
hydrocarbons.
Closed Chain Compounds or Cyclic Compounds L
Hydrocarbons containing one or more rings in it2
called closed chain or cyclic compounds.”
Homocyclic or Carbocyclic compounds o
When rings of compounds have all carbon alofm

it, they are called homocyclic compounds. s
Alicyclic compounds:The homocyclic Gomtpoms i
containing three or more than three carbon a(;s ot
the ring and resemble with aliphatic compou®
called alicyclic compounds.”

The cyclic compounds containing
benzene ring in it are called aromatic com
Monocyclic Aromatic Compounds zene M
Aromatic compounds containing one benz

are called monocyclic aromatic compounds:

present is called open chain

at least 9"6
pounds:
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Fully Solved Textyg) Exercise
Each question has four options,

Encircle the correct answer.,

: The state of hybridization of Carbon atom i

methane is:

(@  sp? b)  p2

©  sp @) g
9 In t-butyl alcohol, the

terti '
bonded to: ertiary carbon s

(a) Two hydrogen atoms b
Three hydrogen atoms (b)
() One hydrogen atom (d)
No hydrogen atom

3 Which set of hybrid orbitals has planar

triangle shape?

@  sp? b)  sp
(©) sp? (d) dsp?
4 .The chemist who synthesized yrea from
ammonium cyanate was:
(a) Berzelius (b) Kolbe
(‘f) Wohler (d) Lavoisier
5, Linear shape is associated with which set of
hybrid orbitals?
(@ sp (b)  sp?
(€  sp? (d)  dsp?

6. A double bond consists of:

Two sigma bonds

One sigma and one pi bonds

One sigma and two pi bonds
Two pi bonds

(a)
(b)
(c)
(d)

I Ethers show the phenomenon of:

Position isomerism

Functional group isomerism

(6  Metamerism

(d  Cis-trans isomerism

Select from the following which one is
alcoho]?

@ CH;~CH-OH

B CHy-0-CH,

© - CHiCoOH

CH~CH,—Br

, Important MCQs

Fossilfuels consist of:
@ Cogl st

(a)
(b)

¢ (b) Natural gas
h ()G:‘itm'e“m (d) Al of these
ab: Ogic,-fu survey of Pakistan estimates
(@) 1lz;t2bm'°n tons of coal in Pakistan:

(b) 183
©) 14 ) 185

| 23.

CHEMISTRY|

P 201

1".
Major component of natural gas |s:
thane (b) Eth

()  Propane d M i
12, At . ethane

@ grnesent oil refineries in Pakistan are:

A :
b

(c) Three d) pggr
13. Cracking products are:

(a) Only alkanes (b)  Only alkenes

(c) Alkanes and (d) Alkynes

alkenes

14, Types of cracking are:

(@) Thermal (b) Catalytic

(c) Steam (d) Allab,c
15. Tetraethyl lead causes disease:

(@) Typhoid (b) . Respiratory

(c) Stomach (d) ~ Muscular
16. The general formula of saturated alicyclic

hydrocarbons is:

(@ CiHa (b) CaHan
(c)  CaHane (d) CnHant
17. Diversity of organic compounds in millions
is:
(a) . Four (b) Five
(c) Six (d) Seven
18. General formula of carboxylic acids is:
(a) RCOH (b) RCOR
(c) RCOOR (d R-OH
19. Linear geometry is present in:
(@) Sp? (b) Sp?
(c) Sp (d) desp?
20, Angle 120° is observed in molecules:
(@) CHq (b) CHs-CH;
(c) CH=CH (d) CH;=CH,
21, Functional group of ketones is:
(@9 —CHO () —CO—
() —cC=N (d —COOH
22, Products of coal Is:
(@) Peat (b) Lignite
(c) Bituminous coal (d) Al above
Which gasoline is better? ,
(a) of low boiling (b)  of low molecular
point mass
(c) of high octane (d) Allof these
24, Type of isomerism in BrCH=CHBr is:
(a) Structural (b) Conformational
isomerism isomerism
() Geometrical - (d) Position isomerism
isomerism :
25, Type of hybridization in CH=CH is:
(@ sp (b) sp?
) sp’ () dsp2
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26.  Formula of thiophene ii:
o Ry
N
. |
H
©
7. Number of isomers of butane are:
(a) One (b) Two
(c) Three (d) Four
28. Formula of furan is:
Q"
ORI
©) ©
29, Source of organic compounds primarily is:
(a) plants (b) animals
(c) minerals (d a&b
30. Wohler synthesized first of all the organic
compound:
(a) carbohydrates (b) urea
(c) aniline (d) toluene
3. Self linkage of carbon to produce long
chains is:

(a) isomerism (b)  polymorphism
(c) polymerization (d) catenation
32, In the presence of high temperature and
pressure peat is converted to:

(@) Lignite (b)  Bituminous coal
(c) Anthracite ~(d) Coal
3. Coal is used to bake bricks in lime kiln:
(@) 40% (b) 60%
5 (C)lsoi(::é e~ (d) None of these
. urns smoothly havin i
value of octane number: ! g aruggtly
(a) -0 (b) 25
(C)'STO @ 100
O s
I S A—
(@) pyridine (b oAy
= (c) thiophene (d% glyranIA
—COOH | L
(a) CarboxyT functional group of;

7.

(b) Carboxylic acig
Acid halide

(€) Formyl

CH,-0. -CH, and CH](?-)]

Pttt P 25

isomerism:

(a) chainisomerism  (b) pasition | ISomeris,

(c) functional group (d) metamerism
isomerism
38. Which has sp hybridization?
(a) CHy-CHs (b) CHy=CH,
(c) CH=CH (d) CHyCl
INTRODUCTION o~
" & ==
39.  Organjc compounds are derwm
sources:
a) plants b)  animals
c) living d) .- minerals
40, Inorganic compounds_ are derived frop
sources: :
a) plants b) ar]lmals
¢) living d) minerals
41. Vital force theory is:
a) organic. - compounds can be preparef
themselves.
b) _‘organic compounds can be prepared from
inorganic compounds.
c) organic compounds cannot be prepared i
laboratory from inorganic compounds.
d) Organic compounds can be prepared from
inorganic compounds.
42. Vital force theory was rejected by the workof
scientist:
a) F.Wohler b) Gibbs
c) Henderson d) Avogadro's
43.  F. Wohler prepared compound from
ammonium cyanate:
a) protein b) lipids
) carbohydrates d) urea _
44.  An  element essential for organc
compounds:
a) hydrogen b) carbon
) nitrogen d) halogen ,
45.  Element commonly present in Orgén"
compounds is:
a) hydrogen b) carbon
¢) nitrogen d) halogen
46. Organic compounds are:
a) compounds of carbon
b) - compounds of carbon and their erivatves
¢) compounds of carbon and halogens
d) _compounds of carbon and nitrogen
___SOME FEATURES OF ORGANIC COMPOUNZ~
47.  Self linkage In carbon is called:
a) polymerization ~ b) catenalon
€)  polymorphism d) allotropy
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48.

49.

51.

—— AL

Organic compounds g

a) ionic ® In nature;
Coordinate
¢) covalent d) pol Covalent
General formula of starch isP il
a)  (CH.0), b)  (CoHr0
6)  (CHeOa), 129%hn

formula:
a) polymerization b)  pol i
c) isomerism %e??n?éﬁﬁm

Most organic compounds 3
a)  non-polar solvents  b)
c) petroleum ether  d

re soluble in:
benzene
polar solvents

IMPORTANGE OF ORGANIC o

HEMISTRY

52,

Which is not an organic compound?

a) 9'“9933 b) plastics
¢) __medicines . d). water

SOURCES OF ORGANIC COMPQUNDS

33

M,

33,

36.

3.

8,

89,

o) ool 0

Fossil fuels are:
a) petroleum b)  coal
c). natural gas d) Allofthese
Fossil fuels form under ground due to:
a) itself from minerals
b) decomposition of organisms under the action
of bacteria
c¢) decomposition of living bodies without the
presence of microorganisms
d) High temperature and pressure
Peat is converted into, due to bacteria and
chemical reactions:
a) coal b) coaltar
¢) anthracite d) lignite
Wood - under the bacterial and chemical

~ reactions gét converted in to:

a) " coal b) peat

¢) lignite d) anthracite
Heating of coal in the absence of air at 500-
1000°C, converts it into:

3)  coke b) coal gas

, | All of these

. Fractional distillation of which separates
many compounds®i .«

a)  coke b) - coal gas

©)... coal tar ~.d) - Allof these
Total coal resources in - Pakistan are
estimated by the geological survey Of
Pakistan is (in billion tones):

a) 180 b) 181

JLCiE STy |

P 203

) 183

60. About 80% of coal is u:()ed e
3 ggriculture b) indt::t.ry
omestic d o oa
purp S E:l\r?s(s " e
61 . ose
) a)A n::lé(;gre of low boiling hydrocarbons is:
& wonalt b)  petroleum
6 " Ay S d) natural gas
. atural gas mainly contains:
a) methane b) ethane
c) ethene d) propane
63.  Mineral oil is called: :
a) petroleum b)  natural gas
¢) coal d) dieseloil
64, Petroleum obtained from rocks as blackish
colour is:
a) crude mixture b) coke
¢) crudeoil d) coaltar
65. Attock Oil Refinery has capacity (in million
: tones):
a) 1.20 by 125
el 213 d) 220
66. Capacity of Pakistan oil Refinery and
National Qil Refinery at Karachi is ( in million
tones):
a) 1.20 b).231.28
¢ 213 d) 220
67. Attock Qil Refinery is located at:

a) Morgah b) Mahmud Kot,
(Rawalpi (Multan)
ndi)

¢) Karachi d) Lahore

68. Pak Arab Refinery is located at:

a) Morgah b) Mahmud Kot,
(Rawalpi (Multan)
ndi)

c¢) Karachi d) Lahore

CRACKING AND REFORMING
69. Fractional distillation of petroleum yields of
. gasoline:

a) 10% b) 20%

c) 30% d) 40%

70. Converting of petroleum fractions like

kerosene oil and gas oil into gasoline is
called:

a) reforming b) destructive
: distillatio
- { n
c) cracking d) distillation
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71. Hexadecane (CyHi) splits up into’
compounds:
a) heptane b) ethane
c) propene d) Allofthese
72.  Unsaturated hydrocarbon can be prepared
by:
a) cracking b) thermal cracking
¢) catalyticcracking d) steam cracking
73. Better quality gasoline with high octane
numbers are prepared from the method:
a) cracking b) thermal cracking
c) catalyticcracking d) steam cracking
74. Lower unsaturated hydrocarbons  are
prepared preferably by:
a) cracking b) thermal cracking
c) catalyticcracking d) steam cracking
TS, Catalyst used in catalytic cracking is:
a) Silica (SiO2) b)  AlO;Alumina
c) Fe; d) SiO; & Al:0s
76. A problem of combustion initiation before
the spark plug fires is called:
a) reforming b) cracking
c) knocking d) octane number
T Cracking problem can be overcome by:
a) . reforming b) improving octane number
¢) addingTEL d) Allofthese
78. Highest octane number is of:
a) Isooctane b) 2,2,4-trimethyl
petane
¢c) a&b d) n-octane
79. An octane number of 100 is given to:
a) iso-octane b) n-heptane
c) n-octane d)  iso-heptane
80.  Which s an efficient antiknock agent?
a) n-octane b) iso-octane
c) TEL d) iso-heptane

CLASSIFICATION OF ORGANIC COMPOUNDS

81,

82.

83.

n-butaneis atype of compound:
a) straight chain aliphatic compound
b) branched chain aliphatic compound
¢)  homocyclic compound
d)  alicyclic compound

Benzene belongs to the group:
a; straight chain aliphatic compound -

b) branched chain aliphatic co
c) homocyclic compo?md PR

=d) aromatic compound

Phenol belongs to the group:
a; straight chain aliphatig co‘:&.)ound

b)  branched chain aliphati
c) homocyclic compo%n?ihc'cgmp?und

84.

85.

86.

87.

88.

d) aromatic compound
Naphthalene, anthracene,
benzaldehyde belong to the group:
a) straight chain aliphatic compound
b) branched chain aliphatic compoung
¢) homocyclic compound
d) aromatic compound

tOlUQn.’

Pyridine, furan, pyrole, thiophene belong to
the group:
a) aromatic b) heterocyclic
g e Compoung
ds S
c) alicyclic d) homocyclic
compoun compoung
ds s

The saturated alicyclic hydrocarbons haye
the general formula:

a) CnH2n~2 b) CnHz,M

¢) CiHa d) CiHan
Compounds containing one or more atoms
in the ring of heterocyclic compounds are
called:

a) .~aromatic b)  heterocyclic
compoun compoun
ds ds

¢) carbocyclic d) aliphatic
compoun compoun
ds ds

Formula of anthracene is:

a) ' C:H:

;
HOOON

FUNCTIONAL GROUPS

—

89.

1 90.

91.

A functional group consists of:
a) atom b) group of atoms
c) double bond d al
A group of atoms or atom which | mparts
characteristics properties to the clas 0
compounds is called: ' .
a) isomerism by  polymorphism
¢) functionalgroup  d) polymensm
Functional group of Imino group Is:

A
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1oy,

5 /
[
¢) —C—NH; d)
—C=
92, Functional group of acid amide ls:v
\
a) —NH; b)  Cc=NH
: /
Il
¢) —C—NH; d) —C=N
93.  Functional group of nitriles |s:
\
a) —NH; b) C=NH
/
0
ll
) —C—NH; d —C=N
94.  Functional group of acid halide is:
\
a —NH, b) C=NH
/
0 0
I Il
¢) —C—NH, d —CX
o HYBRIDIZATION
%.  Electronic configuration of carbon is ground

state is:

3 1s2.2522p? b) 1s21s'.2p?

€) 1s2252.2p'3s! d) 1s22s'.2p.2p,2p
The electronic configuration of carbon in
excited state (hybridized) Is:

g 1s22522p2 b) 1s21s'.2p’

© 1s22522p13st  d) 1s225'.2p.2p.2p
Orbital hybridization explains the concept of
Valency:

9 monovalency b) divalency

¢) trivalency d) tetravalency
The mode of hybridization in CHa ls:

* l‘vflrahedral b) trigonal
igonal pyramid ).« v-shaped
2 :eg;“mﬂryinethanels: P
o Tahedral 'b) trigonal
Onal pyramid d) 'V-Shamd P |

 Geometry in ethene ls:

P 205
a) :gtrahedral ’
Ngonal pyra gonal
101, mid :
\ The geometry |5 acetylene |:- .
tetrahedry) b)  pyrami
midal
©)  triangular tiangular
102, Thep, d) linear
ybridizaty
3 s onin CHt:)ands;::i,ncu, is:
103 C)Th @
‘ & hybridization in CH,== CHyis:
) D) sp
c) sp d) dsp?
104. The hybridization in CHy CH is:
a) sp? b) sp?
c) sp d) dsp?
105. The angle in CHyand CHyICH; is:
a) 10950 b) 107.20
c) 1200 d) 1800
106.  Theangle in CH;== CH, is:
a) ~ 109.50 b) 107.2
c) 104.50 d) 1200
107. - The angle in CHO CH is:
a) 109.5 b) 107.2¢
c) 104.50 d) 1200
108. The %age character of ‘s’ and 'p’ in sp? is
respectively:
a) 26%&75% - b) 33%&66%
c) 50%&50% d) 30%&70%
109. Orbitals have same energy, symmetry and
shape:
a) 1s&32s b) 2sand2p
c) Hybrid d 3sand3d
ISOMERISM
110.  Isomers of butane are:
a) 2 b) 9
o 8 d 10
111.  Which  compound does not show
[somerism?
a) propane .
c) pentane Al
112. lsomers have same pr obF;em::;amical
a) physical
uclear
c) physical& d n
' chemical

gl ._jd,f:';—.;’a?r; pﬂ';‘w' -, Gt

i SNSREO e i
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Isomers are written for 2 compound, |

fit ha

wm

FW¥ &is,

W Fu|y:Solvedilextua |

:
% it ,
-4 . - Ay A . he S

Y T R e |

,

113.
carbon atoms at least:
a) one b) WO
d) four
c) three )
114.  Structural isomerism is given by:
a) hydrocarbons only |
b) hydrocarbons and their denvatives
c) derivatives of hydrocarbons
d) only carbohydrates
115. Pentane has isomers:
a) one b) two
¢) three d) four
@) Answers
1 1lalz|d[3[cldalc]s | a
6 b | 7 |c|8lal|9ld]10]c
M1 d 12| d 13 c |14]d|15]Fb
%1 b (17| c 18] d [19]¢c |20 | d
21| b |22 d[23|d |24 c|25]| a
% | a | 27| b |27 d[29]d|30]6Db
M| d |32 a |33 c |34]d|3]c
% | b (37| c 38| c|[39]|c|40]d
41| c 42| a |43 ] d |44 Db |45 ] a
46 | b | 47| b | 48| c |49 | b |50 ] ¢
51| a |52 d |53 | d |54 ]|c |5 |4
5 | b | 57| d |5 | c |59]|d]|60]d
61| d | 62| a [ 63| a |64 c |65 [ D
66 | c | 67| a [ 68| b [69 | b |T70]| C
M1 d |72 b |73 c |74{d|T75] d
76 | ¢ | 77| d | 78] c {79 a |80 | ¢
81| a 82| d |8 |d |8 |d|8 ]| b
86 [ c |87 | b |88 | c |8 |d|[9]| ¢
91 | b |62 ¢ [93]d 94| d]|95]a
9% | d |97 ] d|98|a|[99]bl100] a
101 d [102]"a [103] b [104] c [105] &
106 | d |107) d |108]| b [109
1 1 c |10 a
a 2] b |113] d [114] p 115 ¢

Students should be able to

In this topic, student should be able to:
Describe the chemistry of Alkanes with
emphasis on:

a) Combustion.

b) The mechanism of free radical substiuten
reaction of methane with particular reference o
the initiation, propagation and termination.

Discuss the chemistry of Alkenes with emphasis

on:

a) Preparation of alkenes by elimination reactions.

i) Dehydration of alcohols.
ii) Dehydrohalogenation of Alkyl halide.
b) Reaction of Alkenes such as:
i) Catalytic hydrogenation.
i) Halogenation (Br2 addition to be used
as a test of an alkene).
iii) Hydration of alkenes. "
iv) Reaction with HBr wilh specté
reference to Markownikoffs rule.
v) Oxidation of alkenes using cold alkall
or acidic KMnO4 (Bayer's readel £
using hot concentrated acidic of alka’
KMnO4 for cleavage of double bon
~ 2-butene.
Vi) Polymerization of ethene. R
Discuss chemistry of Benzene with exampl®®

oAl ] B
) SQtrrhiirn af hameo s . LG ;jg{ocallm ‘
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bital which causes stability of pg
S;Cdrophihc substitution reacliongzg?eb
b) ncluding mechanism of: “nzene
' Nitration
i) Halogenation (chlorination
bromination)
i) Friedel Craft's reaction (Alkylafi
acylation) viallon and
Hydrogﬂnauo',’ of benzene ring to
I yclohexane fing.
chain oxidation of methyl benzene
oluene) and ethyl benzene,
 pirective influence of substituents on {ne
" ' 2,4 directing and irecti
penzene ring by 2,4 g and 3,5 directing
groups (orientation in Electrophilic Substitution
ractions of Benzene).

and

form

o

pefinitions-and Statements

(  Aromatic Hydrocainons:

me compounds of carbon and hydrogen including
pzene and its derivatives are called aromatic
bydrocarbons.”

Arenes and their derivatives are also called aromatic

hydrocarbons.
The benzene and its derivatives are called aromatic

bydrocarbons.”
L Monocyclic Aromatic Hydrocarbons:
Aamatic hydrocarbons containing only one benzene ring
& caled monocyclic aromatic hydrocarbon.”
Poly cyclic Aromatic Hydrocarbons:

ﬁ”omali'c hydrocarbons containing two or more benzene
" in them are called poly cyclic —aromatic
:ydmcamons.'
‘:Vnatic Condenged Aromatic Hydrocarbons:
. ,?OIY cyclic hydrocarbons in which two or more
g, 19 are fused together at ortho “0" positions IS
] ":eﬂsed aromatic hydrocarbons.” (o
Iy :enyl &Aryl Group (~CsHs)

¥0rogen is removed from benzene ring then it is

[
"-"

. Phe : . el
"l nyf- group. It is symbolized ‘as*~Ph when &

gy _ostiuted then it s called Aryl Group.

\ Nted ag Ar~Grou D, :

N

A nonICal n
*““3&‘41 aenz forms.

Mpound which isan important and

Yan " ©S0NaNCa: : Ly
ff?es of v:?“'e- The possibility of different pairing .
{.s:'q’ancea di?fnce electrons of atoms is called
| s grg, o0t StrUCHUres are called resonating

: ne: s
on s CS'X carbon containing ring with

S T————

207

basic stryeqy,

al unj
benzene. unit of all aromatic hydrocarbons is calleg

HalOgenatio : -
n:

halogen group (- Si::bSh
halogenation, -

9,

tution of a hydrogen with
benzene fing is called

Nitration “Nitro” \
(“Nitro” means -NO, and “ation”

m i H "
heans addition”): Replacement of a
ydrogen . i

gen of benzene by a NO2 group in the

presence of H,SO4 is called nitration ™
(1}2) o Friedel Craft Akylation: Substituion of Alkyl
s p \;Jlth a hydrpgen atom of benzene ring in the
11 ce ofa catalyst is called Friedel Craft Alkylation.”

. Fnec(j)el Craft Acylation: Substitution of an acyl

[
group (R — C-) with a hydrogen atom of benzene ring in
the presence of a catalyst is called Friedel Craft
Acylation.”
12. Halogenation:
Addition of halogen in the presence of sunlight is called
halogenation”.
13. Orientation:

| The location of position or placement of a group in a

monosubstituted benzene is called orientation.”
14. Aromatic:
The benzene and its derivatives are called aromatics or
aromatic hydrocarbons.”
15. Oxidation:
Following are the definitions:
a) Addition of O2is called oxidation.

b) Addition of electronegative element is called
oxidation.

c) Removal of hydrogen is called oxidation.

d) Removal of electrons is called oxidation.

e) Removal of electropositive elements is calle

| oxidation.

f) Increase of oxidation number is called oxidation

Fully Solved Textual Exercise

Each question has four options.
Encircle the correct answer.
4. The benzene molecule contains.
~(a) Three double bond
(b) Two double bond
(c)  One double bond
(( Delocalized = electron charge

 Aromatic hydrocarbons are the derivativ
ol
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10,

1".

12,

(a) normal series of paraffins
(b) alkene

() benzene

(d) cyclohexane

Which of the followlng acid can be used as a .

catalyst In Friedel Craft's reactions?
(«‘1) AICH

(b) HNO:

(c) BeCl;

(d) NaCl

Benzene cannot undergo:
(a) substitution reactions
{b) addition reactions

() oxidation reactions
(d) elimination reactions

Amongst the following, the compound that
can be most readily sulphonated is:

(a) toluene (b) benzene

(c) nitrobenzene

(d) chlorobenzene

During nitration of benzene, the active
nitrating agent is:

(a) NO;™ (b) NO;*

(c) NO;™ (d) HNO;3
Acylation of benzene to produce aliphatic
aromatic ketones is known as:

(a) Friedel Craft's reaction

(b) benzene condensation
(c) hydroformylation
(d) Clemmensen reduction

Benzene reacts with Cl; in sunlight to give
the end product:

(a) CeHgClg (b) CsHsCl

(€) 0 - C¢H(Cl; (d) P-CgH4Cl,
Which of the following is explosive?

(a) Trinitrophenol

(b) Nitrophenol

(c) Nitromethane

(d) Nitrobenzene

Which compound is the most reactive one?

{a) benzene b e

{c) ethane %d% em:g
Important MCQs

Am .

"0 ong the following, poly cyclic compound
(@)  styrene ’

(c)v naphthaleneg o) cqmene
Benzene can be obtained from. - e

(a) HiC m CH, :

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

(b) chlorobenzene
(c) CH; = CHz and butadiene

(d) all of above

The electrophil  n aromatic sulphonatig, Is:
(@)  H2SOs (b)  HSO~
(c) S0s (d SO

Aromatic compounds burn with sooty flame
cause: .
(a) They have high percentage

hydrogen.
(b) They have a ring structure,
(c) They have high percentage of carbon,
(d) They resist reaction with air.

The conversion of n-hexane into benzene by
heating in the presence of Cra0; is called:

(a) Isomerization

(b) Aromatization

(c) Dealkylation

(d) Rearrangement

Simplest aromatic compound is:
(a) bezene (b) toluene
(c) aniline (d) phenol

Ratio of carbon to hydrogen in aromatic
compounds is:
(a)  Low than alkanes (b) High than
alkanes
(c) Lowthanalkenesnot  (d) Highthan
high than alkanes alkenes

Kekule structures contributed towards actual
structure of benzene:

(@) 60% (b) 70%

(c) 80% (d) 90%
Resonance energy of benzene Is (in K/
mol™):

(@) 120 (b) 150

(c) 170 (d) 180
Benzene gives reactions generally:

(a) electrophilic (b) addition
substitution
(c) synthesis (d) addition and
electrophilic
substitution have
Monosubstituted  benzene can
disubstitution at position:
ga; ortho (b) meta
¢) para d) abc e
Oxidation of benzene gc)curs in the prese”
of catalyst:
(a) V.04 (b) Ni
(c) ALO, (d) FeCh
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Il® + 03 —-Y321.._.)
N

® ) co ®) Ho
] (c) ozonide (@) glyoxal
E . Ozmlys:s of benzene gives:
" () nitration (b)  sul
4 (c) ozonide (d) glyoxal

ﬁ:daﬁor?:ginc cid can be prepared from e
o '

(a) benzene (b)  ethyl benzene
(c) benzoic acid (d) toluene
 Bond angle in benzene is:

(a) 109.5° (b) 1800

() 120° (d) 107.20
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47,

"l

51.

S2.

55.

56.

@"0” Is callod:

a) Benzene b) Toluene
o) Phenol d) Anlline
NH’ Is callod:
a) Benzene b) Teluene
) Phenol d) Anlline
COUH o called:
a) Benzene b) Toluene
¢) Phenol d) Benzoic acid
s called:
a) Naphthalene b) Biphenyl
c¢) Diphenylmethane d) Benzaldehyde
Is called:
a) Naphthalene b) Biphenyl
c) Diphenylmethane d) Benzaldehyde
CH,—-@ Is called:
8) Naphthalene b) Biphenyl
c) Diphenyl methane d) Benzaldehyde
B Is called:
a)  Naphthalene b) Biphenyl
¢) Diphenyl methane - d)  Benzaldehyde
SO,H
Is called:
8)  Naphthalene b) Biphenyl
¢) Diphenylmethane d) Benzene
©
@@ i called:
8) beﬂlem b
) biphenyl ) toluene
° d) phenanthrene
@@@ s called:
a) benzene |
¢) biphenyl b) loluene

The formula of ethy] benzm ‘mm

87,

sulphonic

@

&8
8
B
Jor

8)

(3
e

@ﬂg@ﬂ

S

OFiC%:

.- The formula of chlorobenzene is:

OFiOs"
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il

o

o

¥

c)@n d)
H

The formula of p-xylene |g:

:
b) ‘-CHO
OOH

The formull of 2:amino benzaldehyds |s:

@5
p d’@

The formula of 3-hydroxybenzoic acld is:

5-

CH,
COOH | I

@,

The fonnula of 3-chloroiodo benzene ls. :

67.

H
| NH,

a1l

l‘ll
CHO

d) none

:H’Ea
fOOH
OH

The formula of 4. “amino phenol Is;

B

CH,

&+ C

The formula of benzene hexachloride |s:

5

Cl
CH _ |
o >
The formula of cyclohexane ls:

L]
®

CH,
The formula of 2-lodotoluene is:

1°
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70.

7.

NH,
CH,
o}

id i
ac IS SO q
NH,
CH,

he formula of sodium benzoate is:
COONa CHC,
CH,ClI

The formula of acetophenone is:
COONa CHC],

S 46

CH,CI

@ d) None

The formula of benzotricholoride is:
COONa

RIS

CH,CI

'©

0
-

SO,H
Cl

The formula of 4, chloro benzene sulphonic |

CHCI;

74.

75.

76.

7.

78.

79,

80.

The formula of benzyl chloride is:

COONa CHCl,
OO}

CH,CI
JORINS

He formula of benzal chloride is:
COONa CHC)

v
®

a)

o)

CH,CI

0=0

9. o

is called:
a) Acyl benzene b)  Alkyl benzene
c) Hexa bromo d)  Benzene trizonide
benzene

is formula of:

9

a) Acyl benzene b)  Alkyl benzene
¢) Hexa bromo d)  Benzene trizonide

benzene

% Br

H e H

Br Br

is formula of:

Br r

H H
» H Br
a)  Acyl benzene b)  Alkyl benzened
¢) Hexa bromo d) Benzene trizonioé

benzene

CeH:sOy Is formula:
a) ' Acyl benzene b) Alkyl benzeﬂomd
c)  Hexa bromo  d) Benzene 12
~+=benzene - o

CHO is formula of;

l
CHO
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a) Aoyl benzene b)

o) Hexa bromo  d)
benzena

Formula of malelc acld Is:

Alkyl benzene
glyoxal

H -—-—ﬁ

HG——COOH
' HC—COOH HC—ﬁ
H,
N0, H,
0 d) NO, O v
NO,

 Formula of maleic anhydride Is:

| Hi———ﬂ
3
| HC-—COOH Hc—ﬁ

& o=

Fonnula of o, p-dlnitro toluene is:

HC—COOH

HC—
by |

HQs===
d)

ula of 0,0-dinitro toluene is:

0O
|

H —-—'C\

""""fl

HE—COOH
4 HC“‘COOH

Yy -

H,
0, H,
d) NO, 0,
NO

]
8s. Formula of T.N.T. Is:
I
HC—CO avive
a) OH 0 H C\
HC—COOH HC——T/
!
CHj
0,
c) d) none
NO,
CLASSIFICATION OF HYDROCARBONS
86. Study of aromatic hydrocarbons starts with
study of:
a) Benzene b) Toluene
¢) Aniline d) Phenol
87. Structure of benzene is:
a)._planar b) regular coplanar
c)- hexagonal d) planar hexagonal
88. Monocyclic aromatic hydrocarbons are
benzene rings:
a) one b) two
c) two condensed d) two isolated rings
rings
89. Polycyclic aromatic hydrocarbons have
benzene rings:
a) one b) two
~¢) two condensed d) More than one
rings rings
90. Biphenyl has benzene rings:
_a) one b) - two
¢) two condensed d) two isolated rings
i rings
01. Naphthalene has benzene rings:
@) one b) two _
c) two condensed d) two isolated rings
| rings
02. Diphenyl methane has benzene rings:
- a) one b)  two ,
c) two condensed d) twoisolated rings
rings
93,  Benzene rings 2 are fused at position:
: a) ortho : b) meta

¢) para sed). meta & para
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OMATIC BENZENE o
NOMENCLATURE (MONOGYCLIC AR T T
HYDROCARSOR drocarbons a) Michael Faraday b) Lavolser
94, The nomenclature of lromntlc.hy roc ¢) Hoffmann d) Proust
In then allphatlc hydrocarbons: 106,  Benzone was first of all discoverad In gy,
a) simple : e|a\ sylm vegetable oll In:
¢) complex d) simp g) 1800 b) 1805
9.  Systom of naming benzens end s c) 1810 ¢ 182
dorivatives depends upon substituents: 07.  Hoffmann discovered benzene Is coal ty|,
o) postion b)) number e 1800 b) 1805
c) direction d) mm; o o 1810 d) 1825
6.  Mono-substituted benzene derivatives are STRUCTURE OF BENZENE :
named by writing benzene as: 108.  Emplrical formula of benzene ls:
I F L
maln item c) CiHs
C) suffix 109,  Molecular formula of benzene Is;
97. Branch In mono-substituted benzenes are a) CsHe g; g‘:4
named by writing benzene as: ¢) CiHs M2
a) prefix b)  suffix 110. )Emplrlcal formula mass of benzene Is;
¢) mainitem d) bog prefix and a) 78 b) 70
SUTIX ) 13 d 6
98.  Phenyl group Is symbolized as: 141.  Molecular formula mass of benzene ls:
a) Ph 2% gsHs a) 78 b) 70
c) Ar c) 13 d 6
. When phenyl group ltsef s substituted 118 | ™GTRAIGHT CHAIN STRUCTURES RULEDOUT _
a)ca Ph s b)  CgHs 112.  Possible straight chain structural formulas .‘
o) Ar d) aandb for benzene Is: ?
100. Second substituent In benzene ‘gives a8) CH=C—CH;—CH,—C=CH |
isomeric products: b) H.C=CH—C=C—CH=CH; .
a) one 2; ;wo g)) CH,A—SEC—CEC—CHa Y
c) three our aan !
101.  Different substituents are named based | 113.  Benzene s stable to: \
upon: a) oxidation b) :
a)  high priority group . b)  low priority group ¢) KMnO, d) - AZHem T |
g)) mtem_werciit?te priority gr?urr:ed 114, |?ecri\zene glv%s I:ldlditlon Aoy
no priority group is prefe ydrogen an alogens gt ]
102. }Nr‘lch ;s the most priority group among indication of presence o;' Boaas 7
Oliows a) allsinglebonds  b) ey
3 —COOH b) —CN ¢) altiplebonds  d) 5
e ¢) ~—CHO d —COCH;, v ‘..._:’ i}
1033\.,&)%&*‘0%"8\:19 has least priority? 115.  Molecular formula l%m‘“
X b) —CN corresponds to general for: | '
) —NH, d —R a) alkanes CoHaw2 D) & |
104.  Substituents not in priority order s named: c) alkynes CoHan2 d) AN_O‘—\ ‘
I oy g s KEKALE STRUCTURE .33
c) from le‘gstminnuur?nbg, 116.  Serlous problem of structuré of u¥’
< - d) from high molecular mass )rel%lnod for about yeag- 20
_-A,"'l _"_ a 40
= o % 9
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chemist gave structure of benzen,.

il 7 Kekule
0 Thomson Dewar

c)a.mun chemist Kekule IOIVU: .
L of benzene structure In;

g 1655 b) 1885
o) 1675 d) 18gs
characteristics of benzene:

1)

have three double ang
alternating with each other

) glves mono substituted on|
give three types of disubstituteq prog
a planner hexagonal structyre
hydrogen or halogens molacules

Tl

o wkcalzation of  bond is present
g Pure double bong

.
the probiem

Y One prodyet

addlng three
o Xy studies of benzene confirm |q

structure as:
g ocuble b) trangular
¢) regulerplanner  d) octahegrl
Al angles In benzene molecule < CCC or
CHC are:
‘ g 90° b) 600
o) 3 d 120
'@ Althe C—C bond length In benzene Is:
g 1.20A b) 1.34A
o 1397A d 154A
3. All C—H bond length In benzene molecule
Is:
) 1.20A b) 1.34A
0 1397A d 154A
fh  Bond length between C—C In alkane Is:
S8 1.20A b) -1.34A
) 13074 d 154A
Bond length between C=C In alkene Is:
39 1204 b) 1.34A
y O 197A d) “1.54A
Bond length between C==C in alkyne is:
& 3 1204 b) 1.34
tw 0 1397 A d 154A
The  objection on benzene structure
) P“?POSed by Kekule Is: '
X thas double ang single bonds in alternation.

/Should have high degree o
U y"Sauraion whi benzene

lch

| ,)WY?MOM are given by benzene more

e rezcions  substitution

Y dation ] ‘reactions -
re%ns ) :\:v-ﬁnne

14,

132,

) one
¢) three b)

8)  coplanner b)
¢)  perpendicular d)

¢) _diffused d)

) dsp
maximum sigma

two
d) four
The 2p, orbltal of each ¢
structure are present as: frhon In Raiatie

planner

Mt angle
The 2p, orbitals of each unr%on ?: benzene
ring form electron cloud of nature:

8 8 continuous b) delocalized
sheath
All of these

THE STABILITY OF BENZENE -

133,

134,

¢) ethyne - d)

The most stable molecule Is:
a8) benzene b) ethene
ethane
The heat of hydrogenation of cyclohexene Is

(In Kdimole):

| 13s.

136.

| 137.

138.

a) -1195 b)
) -3585 d -208
The heat of hydrogenation of 13-
cyclohexadiene is (KJ/mol):
a) -1195 . b -2315
c) -3585 d -208
The calculated chart of hydrogenation of
1,3,5-hexatriene Is (KJ/mol):
a) -1195 b) -2315
c) -3585 d -208
The heat of hydrogenation of benzene Is
(KJ/mol):
a) -1195 b) -231.5
c) —3585 d) -208
The difference of energy showing high
stability is (KJ/mol):
a) -1195 b) -231.5

) -3585 d) -208

-231.5

139.

140.

THE RESONANCE METHOD

The possibility of different pairing schemes

of valence electrons of atoms Is cnllgd:
a) hyperconjugation b) tautomerism
’ d) molecular orbital

c)Tho three alternating double and single
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141,

142.

bonds In benzene are In fact:
a) puresinglebonds b) resonating bonds
¢) conjugatebonds d) bandc
The C—C bond length of benzene s, than of
alkane and alkenes:

a) greater b) lesser
c)  intermediate d  None of these

@ is structure of benzene:

a)  Hybrid b) Dewar
c) Kekule d) Kekule & Dewar

PREPARATION OF BENZENE

143.

144,

145,

146.

147,

148.

149,

)~ Pd, Pt Niat
- b) - AlC

Large source of preparation of benzenes and
their derivatives are:

a) coal and b)

petroleum

¢) chlorobenzene

d) dehydrogenation of cyclohexanes
Catalyst used for the hydrogenation of
unsaturated compounds is:

a) Pd, Pt, NI at elevated temperature

b)  AICl, AlBrs, BBrs, BCls, FeCl

¢) Cr0;+ AlO; + SiO; at 500°C

d)- CaO
Catalysts used in Friedel Craft reaction are:

a) Pd, Pt, Ni at elevated temperature

b)  AICls, AlBrs, BBrs, BCls, FeCly

¢) Cr03+ Al03 + SiO; at 500°C

d) Ca0
Catalysts used in dehydrogenation of
alkanes to benzene are:

a) Pd, Pt, Ni at elevated temperature

b)  AICls, AlBrs, BBrs, BCls, FeCls

c) Cra0; + AlO; + SiQ; at 500°C

d) Ca0
Catalyst used in preparation of benzene from

)socg(t;m benzoate is:

a , Pt Niat elevated temperature

b) AIClay A|BI‘3, BBra, BCIS, FeCIs

©): +Cr03 + AlLQ; + §i e
dCag o SioaatS00ee e

Catalyst used
benzene is:

Dow's process

In catalytic oxidation of

elevated tem erature -
AlBr, BBry, BCl,, FSCIs ©

C)‘ ’ .Crzoa : AI203 + Si0; at 50000 Ry

c) From dehydrogenation of alkenes

d) Allof these
Organo nickel catalyst

"“'a) " chloro toluene b)

150,  3CH==CH 70°C
enzene b) chio
(a:; zitrobenzene d; anilirr::abenzene
151, n-heptane Cr,o,;;;g%mo, 5
a) benzene b)  chlorobenzgp,
¢) nitrobenzene d) toluene
4152,  Phenol + zinc——>
a) benzene b)  chlorobenzens
c¢) nitrobenzene d) - aniline
153, Hydrolysls of benzene sulphonic acid Ylelds
a) benzene b) - chlorobenzen
; c) nitrobenzene d) aniline
154, Reaction of bromobenzene with elhy
bromide In the presence of sodium Ip 4,
insert medium like ether gives:
a) benzene b) toluene
c).. . aniline d) ethyl benzene
REACTIONS OF BENZENE
155.  Which type of reaction is Friedel Craf
reaction?
a) addition b)  substitution
c¢) reduction d) oxidation
156.  The introduction of halogen group in th
presence of catalyst is called:
a) addition of b) halogenation
_....halogens :
¢) alkylation d) acylation
157.  Which Is too fast to control of alkylation?
a) - fluorination "'b)  chlorination
¢)  bromination d)  chlorination an
: to bromination
158. Which Is'too show to proceed of alkylaior
.. @) .._fluorination b)  chlorination
c)  bromination d) iodination
159.  Which is normal reaction to occur?
" 2:a) > fluorination b) ch|°fi"atf°n 5
¢) bromination-* = d) Chlori."a"-ona
MOMm afsxned v aevig e bromination o
160 @"’“-mh e, 4 C

Clz—.—ﬁlﬁ—; @ca. ' y ‘

T L |
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161,

162.

163,

164,

{65.

{66,
167,

f6g,

| 16§. 9 maleic anhydride

a) (Oj/NO,

benzal chloride d)

4
@ D hag name;

chloro toluene

c) benzotrichiorige

a b) ben
c)) benzal chloride d) ben:zlt:::::,?:e
CHCI,
@r has name;
a) chloro toluene b) benzy| chloridg
¢) benzalchloride. d)  benzotrichiorige
CHCI,
©— has name;
a) chloro toluene b)  benzyl chioride
¢) benzalchloride d)  benzotrichloride
Sulphonation of benzene yields:
a) benzene sulphonic b) nitrobenzene
acid
¢) maleicanhydride d) benzophenone
Alkylation of benzene gives:
a) benzene  sulphonic b) nitrobenzene
acid ,
¢) maleic anhydride d) toluene

Reaction of HNO; with benzene gives:
a) benzene  sulphonic b) . nitrobenzene
acid

maleic anhydride d) . benzophenone
Catalytic oxidation of benzene gives:

benzene  sulphonic . b) . nitrobenzene
acid

maleic anhydride d)
Acylation of benzene gives:
benzene  sulphonic  b)
acid |

¢)
3)
¢) benzophenone
3) nitrobenzene

d)  benzophenone

Which Is Qﬁ\zenomum fon?

XoulTe
.,©< . O

°°mpound in the result of nitration of

L IEMISTRY |
9 @/cx

Py 217

d) Q/NO‘

M, The
Compou
Sulphonat?onr:;fibz?\rzr:::lm M TeRie of
Cl
° @/ 0 O/NO’
172 The chiorination of benzene In the presence
ofa catalyst gives;
@/NO @/nso,
Cl
@/ d) none
173, Compound formed due to hydrogenation of
benzene [s:
NO HSO,
@C' @
174, Which is the correct step product in the

following reaction?

@ +S0;——
H
a) @<so,
H
| A

| V,0
175, @ +0; i
a)‘ aleic acid b) COzand water
¢) " glyoxal d) benzoic acid

L _HSO,
0 OV -
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& Answers

L crtdetinte OreRgete i)

M il Stelhvdared VERARENHE 604

.Alkylhalides

Foriatdeil kel SIEE i

| (M porta il G a8

Llearning Outcomes
Students should be able 1o

-

In this toplc, student should be able to:

a) Discuss, Importance of halogenoalkanes o
everyday life with special use of Crgy
halothanes, CCl4, CHCI3 and Teflon.

b) ~Reaction of alkyl halides such as:

) SN-reactions, (Reactions o Alef
halides with aqueous KOH, Alcoholc |
aqueous KCN and Alcoholic / agueous
NH3).

ii) Describe SN1 and SN2 Mechanisms f
tertiary butyl chloride and mefhy
bromide respectively using aquecus
KOH.

iil) Elimination reaction with alcoholic KOt
lo give alkenes.

1]d[2]c |3 a|4]d 1!:) c.!

¢ /b7 (dj8 b 8

Mle f2]/b 19 c |4l ;o d |
16/ a |17 a (18] c |19]Db 25 1 d |
21| d | 22| a | 23| d |24 | d

2 . 27 d 27 2 2010 b 30| ¢

3| a | 32| d 33| c 34,b 35]al|l
% | c 37| a |38 d s ld0]c]
41 a |42 | a (43| a [44]a 45|

48| c [47 | d |48 | d [49]a 50| D

59| c [ 52| d [ 53| d |54 |d|55]d

5| b [ 57| d [5 | a |5 |c|[60]d

61 [ a | 62| b | 63| c (64| d |65 d

66| a (67 d |68 d |69 c|70]0b

M| al72/d 73]d|74|¢cl|75]|0b

76| a [ 77| b | 78| ¢c |79/ d!80/ d

81| a [82] b |83 c |84 d |85 d

86 | a [ 87| d 88| a |8 |d|go0]d

| c |92 d[93]a 9 c|95]d

96 | a [97 | b [98 ] d |99 ¢ |100] c

101 a [102] a [103] d [104] a [105] a

106] d [107] d [108] d [109] a | 110] o

M| a [112] d [113] ¢ [114] d | 115/ ¢

M6/ d [117] a [118] b 119 d | 120] g

121] d |122] ¢ [123] d [124] d [425]

126 a [127] d [128] b [129] b [130 | ¢

131) d [132] b [133] d [134] a [135]

136) ¢ 137] d [138] d_[139] ¢ | 140 d

141 ¢ [142] 3 143 | a (144 ] 3 145| b

6| c [147| d [148] d |1a9] g 150

151) d 152] a [153] a [154] g 155 b

156/ b 1157 a [158 4 159 | d [160 | p

161] b [162 ¢ [163] d [164] a [165] g

1661 b [167] ¢ {168 4 169 ¢ (170 a |
] b {172 ¢ [173] 4 174] d [175] 4

*'“ﬁﬂﬁt.ﬂ

Definitions and Statements

% Define haloalkanes: gt
The organic compounds in which one or more t;gms s
aloms are replaced by one or more halogen "
called Haloalkanes. The halogen derivatives of
called Haloalkanes.
2, Define mono Haloalkanes:
It consists of only one halogen atom.
?- Define dlhaloalkane:‘ Ahane

- Itconsist of two halogen atoms in alkane. :
4. Define ::;gm dihalide Mc—dlhﬂ"d‘)'cgw“
Halides having two halogen atoms at ad
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4 vicinal dihallde.

calle

pefine germinal dihallde (Gom~g| .
5 ¢ having both hal?gen atoms at .amehg::g:)'
od geminel dihalides. N are
816% 5% 5 ofine trihalo Halldes:

é alkanes are also called alky| hq
Hono h:?s In which only 7' eldes. organi

comP® ~gen Is replaced by a h 5
rogen Is rep Y & halogen afg

o 2aﬁdags. General Formula; R—X m Is calleg

ok Define primary Alkyl Halldes:

nan halogen atom I8 attached to a carhop
Whoﬂr attached with one carbon or ng carbon atmharl:

rimary alkyl halides.
ahlp Define secondary Alkyl Hallde:

nen halogen atom s attached to the seconds
% :};ar%%n which Is directly attached with &f !:)rtm
bon atoms, It 18 called secondary alky! halide,
Deflne terth:ry ?tgty': r;all:lie:
nen halogen atom Is attached with tertiary ¢ u

Whaﬂn whlgh is directly attached to three ghe?moﬁ

soms’ it s called tertiary alkyl halide,

.  Define bond Energles:

Bond energy s the energy required to break the bond.

¢, Define Wurtz Reactlon:

A halides react with sodium metal to produce higher

ahanes. These alkanes consist of the total number of

cabons present in both alkyl halides.

fo. Define nucleophilic substitution reactions or
. $K-reactions:

Tte ype of reactions in which one nucleophile replaces
. thernucleophile (— X ) already present in alkyl halide.
& Define elimination reactions or E-reactions:

e ypes of reactions in which a halogen atom from one
 @malom and hydrogen from adjacent carbon atom is
W making a' double bond is called elimination

':d Define ‘nuclebphlle‘ (“Nucleo"-"Nucleus"”

“Philg" lover):

i | AN

"m (6ntaining Jone pair or a negativé fon) which
3 Dg“ﬂemphﬂe is called nucleophile.”

B 0 electrophile  (“Electro”  means
A wm ‘Phile” means “Lover"):

i el oo s
A%mmﬁn electrophile,

L ~ine leayin G . &
t'} 'e X g roupu '
;M ” ar\:mkm 'S being replaced from a substrate by

W othernu | ik ’ § ]
K 0, Cleophile is called leaving group.
?W .ﬂ""Ubstrate Molecule; o

W:a"d 8 Molecylg on whi i
n wh ttacks
?"bslfate Mol ich a nucleophlle a

[

¥ 0fine
Substitution g

‘ Or electron deficient) which attacks -

| m P 219
107+ 1
efine
A reaction |n whl:#dmphulc Substitution Reactions;

8 nucleaphile from Substrate (R-X)

Y the
ngcleophlllc aubatltaut:lack oaaching nucleophle i called

on reaction,”

unlmolncullr
eactiong:
Nucleophilig subs

Nucleophiiic

18 calleg imolace itution reaction oceurring In two steps

lar nucleophllic substitution reaction.”

Each question hag ¢
our options,
1Enclrcle the correct anawzrl.o "

In primary alkyl halldes, the halogen etom Is

attached to a carbon which Is attached to how
many carbon atoms?

a) Two b) . Three

¢) One d) - Four

The reactivity order. of alkyl halides for a
Particular alkyl group ls;

8) F>CbBel ()  Cl>BrF>l

c) I>BrCh>F (d) BrI>CF

When CO; Is made to react with ethyl
magneslum lodide, followed by hydrolysis,
the product formed |s:

a) Propane (b)  Propanoic acid

c) Propanal (d)  Propanol

Grignard reagent Is reactive due to:

a) the presence of halogen atom

b) the presence of Mg atom

c) the polarity of C - Mg bond

d) none of above.

SN; reactions can be best carried out with:

a) Pri. alkyl halide

b) Sec. Alkyl halide

c) Ter. Alkyl halide

d) Allthe three

Elimination bimolecular reactions involve:

a) First order kinetics

b) Second order kinetics

¢) Third order kinetics

d) Zero order kinetics :

For which mechanisms, the first step involved

is the same:
a) Eiand E2
¢) EandEr 0
Alkyl halides are
reactive compoun
because:h i
ey ha
ab)) T?hly have an electro

leaving group-
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b)  Ezand SN;

Eyand SN
considered to be very
ds towards nucleophiles,

n electrophilic carbon
g philic carbon and good



10.

i

12.

13.

¢} They have an electrophilic carbon and a bad

leaving group.

They have a nucleophilic carbon and a good
leaving group. :

The rate of E; reaction depends upon:

a) The concentration of substrate

B) The concentration of nucleophile

¢) The concentration of substrate as well as
nucleophile

d) None of the above

Which one of the following is not a

nucleophile?

d

a) HO b) HaS
¢) BF; d) NH;
Important MCQs
General formula of alkyl halide is:
(a) R—X (b) R—OH
(¢ R—COH (d R—COOH
General formula of alkyl halide is:
(@) CiHxneX (b)  CaHzneX
(C) CnHan (d) CanX

Best method of preparation of alkyl halide

from alcohols is by its reaction with:

14,

15.

16.

17,

18.

19.

20

(a) HX (b)  SOCI,
(c) PXsand PX; (dy Al
Alkyl halides are reactive:

(@)  high (b)  medium
(€) less (d) Ileast
SN; reaction has order of reaction:
(a) first (b)  second
(c) third (d) zero
Ez has molecularity:
(@) one (b) < two
() three (d) - half

Metal used in the preparation of Grignard’s
reagent is:

(@) Ca (b) Na

(c)R MStJ' , (d) Zn
eaction of Gri ’ '

Feacl ignard’s reagent with CO,
(a) aldehyde (b)
(c) " sec—alcohol

R_eaction of which with Gy

gives primary alcohgl:

pri-alcohol
carboxylic acid

(a) formaldehyde

(c) 5 lketones (g; :?;23’}28 ,,
nmary carbon a ¥l
hydrogen atoms dIrectl;:Ches Wwith . Other

(@) one b)

(C) three (d) 3

at least ong or mbre

ignard's reagent

| 21,

22l

23.

24,

25,

26.

27,

28.

29,

30,

3.

32,

33.

than it

Catalyst In the reaction ROH + SOCJ,
RCI + SOz + HCl [s: T

(@) ZnCly (b)  Pyridine

(c) HaSOs (d) Ether
Electronegativity of fluorine [s:

(@ 2.1 (b) 25

(c) 28 (d) 40

Reactivity order of alkyl halides Is:
(a) RI>RBr>RCI> (b) RBr>RCI>Rr,

RF RI
() RCI>RF>RI> (d) RF>RI>Rg>
RBr RII
Steps in SNj reactlons are:
(@) one (b)- two
(c) three (d) four
Grignard's reagent was prepared in:
(a) 1900 (b) 1910
(c) 1920 (d) 1930

Reactivity of alkyl halides with magnesium s
of the order:

(@ RI>RBr>RCI> (b) RBr>RCI>RF>

RF RI
() RCI>RF>RI> (d) RF>RI>RBr>
RBr RIl

The order of reactivity for a given halogen in
Grignard's reagent is:

(@) CHsX>CaHsX> (b))  CaHsX > CsHiX>
CaHeX > C4HaX CqHoX > CH3X

(©) CsHiX>CaHiX> (d)  CeHaX> CHiX>
CH3X > CoHsX C2HsX > CHsX

Organic compounds containing halogen
atom are called:

(@ R—OH (b) R—X

(c) R—NH; (d) R—COH
Hydrolysis of Grignard's reagent gives:

(@) alkane (b) alkyl halide

(c)  alcohol (d)  carboxylic acid
Which is a good nucleophile?

(@) F! b) cr

() Br! : (d I

INTRODUCTION

Compounds of hydrocarbons with halogen®
are called:

a) alkyl halides b) haloalkanes

c) alcohols » d) aandb logen
‘The organic compounds having h2
atom in them are called:

a) alkyl halides b)  haloalkanes
c) alcohols d) aandb >
The alkanes in which hvdrogen I8 rep
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L

/ulcohols d) __aang b
CLASSIFICATION OF ALKYL yiaLjprs

B

<

by any halogen atom ayq call
alkyl halides n o
alcohols d) ::’:::::;Nlmnnn
The compounds with general fo )
are called: "muly R X
a) alkyl halides b)

a)
c)

hnlonlknnu:;

T/ﬁaﬁohaloalkanes are also callog:

. a) alkyl halides hulo'lilk'

c) alCOhO’S ()5[0; inog

%, Haloalkahmis;?l:e:

a) monohaloalkanes | nloe
z?) trihaloalkanes d; ;’,‘,"“")“”‘“"”9
Monohaloalkanes have halo :

g one D o
c) three d) four
Dehaloalkanes have halogen atoms In It:

a) one b) two

¢) three d) four
Trihaloalkanes have number of halogen
atom(s):

a) one b) two

¢) three d) - four
Tetrahaloalkanes have halogen atoms:

a) one b) two

¢c) three d) four

#.  Poly haloalkanes have halogen atoms:
a) one b) two
¢) three d) many

& Primary alkyl halide have halogen atom
attached to carbon atom:

g) primary b) secondary
¢) tertiary d) Allofthese

8 Akyl halides having halogen-atom attached
to secondary carbon are called:

8)  primary b) - secondary

0 ¢ fertiary d) Allof these

* Alkyl halides having halogen atom attached
o tertiary carbon are called:

Y b) secondary

g O tertary d) Allof these
Acarbon attached with all three hydrogen or
Acarbon Is called a carbon:

?ﬂmary b) secondary

4 cefgary d)  Allof these

' ator;; l:n altached at least with two carbon
3 i called a carbon; '

D) tema.’Y b) _secondary
ol d)  Allof these
A ;

M 1Ty

47,

46,

19,

o1

52,

53,

54,

by 22)

l:rf.:.'t:::n?n alling g
mm:';ullml i Cartigy,
lnlllm’v 0 M

" B A of g

Bt |eagt Yith tiree Cartogn

R—C

(‘I A 18 callnd alyyy hallds;
) H
i Primary
| b)  secondan
(' ! HCOndar
) lngl.uy d) ﬁll’;fﬂif:ﬁ/‘:

I
R Clk X8 called alkyl halide:

H
{') primiry b) " secondary
c) If:glmy d) Al of these

l
R_-,ol-x Is-called alkyl halide:

R
a) prirpary b)  secondary
¢) lertiary d) Allof these

An alkyl hallde with two halogen atoms at
same carbon [s called:

a)  vic-dihalide b) gem-dihalide
c) poly haloakane  d) primary alkyl
halide

An alkyl halide with two halogen atoms at
two adjacent carbon atoms Is called:

a) vic-dihalide b) gem-dihalide
c) polyhaloakane  d) primary alkyl
halide
X X
||
H—C—C—H Is called:
|7 |
X X .
a) vic-dihalide 3; gem-dihalide iy
ly haloalkane primary
& P halide
X X
||
H—C—C—H Is called:
|
X X ..
b) gem-dihalide
vlc-dihalldfk . ) grimary Al
¢) poly haloalka
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: hallde

- 88, A primary alkyl halldo [s:
a) ethyl chloride b)
¢)  methyl chlorlde d)

56, Isopropy! has formula:

propyl chloride
1-chlorobutane

CHs I?
I
8) H=C=C| b) H==CI‘F-CI
|
v CH; CHs
H CHs
I |
¢) H—C—Cl d CH—C—C
I |
H CHs
7. Secondary butyl chloride has formula:
CH: H
| l
a) H—C—CHCI b) CH—C—CI
I , |
CH;s CaHs
CH: CHs
I |
¢) CH—C—CH—Cl d) CH—C—<Cl
| I
CHs CHs
58. Neo-pentyl chloride has formula:
CH;3 H
I I
a) H—C—CH.CI b) CH—C—Cl
I I
CH; : CzHs
CHs CHs
I I
¢) CH—C—CH)—Cl d) CH;—C—Cl
| |
CH, : CHs
59. Tertiary (ter) butyl chloride has formula:
CH; H
I |
a) H—C—CHCI b) CH;—C—cCl
| |
CHJ Csz
CH3 CH3
¢) CH—C—CH—Cl d) CH—C—Cl
|
C’Ha CHs

Iso-butyl chloride has formula:

'V"'

CH;s H
|
a) H—=C—CHCl b) CH""*':~CI
I
CHj
CHa gﬁ?'

|
|

63.

NOMENCLATURE T—
81,  Functional group of alkyl halides ls; ~
8 —X by —OH
o 0
o) | d |
—L—RA\N —C—0H
62. Functional group of alcohols Is:
a) —X ; b) —OH
0 ¢ 0
o d
——R —C—0H
Functional group of aldehydes Is:
a) —X b) —OH
0] 0
o d |
—C—R —C—OH
64. Functional group of ketones is:
a —X b) —OH
0 0
o |l 9 |
65. Functional group of carboxylic acid is:
a) —X b) —OH
0 0
c I d
66.  Alkyl halides are given JUPAC namé
changing halogen to:
a) halo b) —ol
c) a— d —one e
67.  Compounds of alcohols a.re
replacing “—e" of alkane with: I
a) halo b) —0 ’
c) a— 9) are named
68.  Compounds of aldehydes @

replacing “—e" of alkanes ™ |
a) halo b)

Scannex d with CamScanner



o) o 9 —ono
compounds of ketones gr
. replacing “e" of alkane wlth': Given namey by

| a) halo b) )|

0) cof;P°u"d' of oarbox;ﬁo .;'l:‘ono

™ roplacing "e" of alkana with; are named py -
8) halo b) -y
0 o= d)  —ong

1 Formula of methylene chloridg |s:

g CHiCl b Crye

p  Names of more than are different groups or

branches are written:
g) asgiven In the formula
b) Inmolecule w.r.t. position
o) w.rt Increasing atomic number
d) alphabetically
1 More than simllar branches are written |n

UPAC names:
a) using prefix di, tr etc.

b) writing each time name with position
¢) using prefix with position

d) using suffix

W, A substituent In the compound Is given .

position always:
a) lowest b) first
¢) second d) maximum
CHs Cl

l l
N CHy—CH,—CH—CH,—CH—CHj
8)  2<hloro-4-methylhexane
) 4-chloro-2-methyl hexane
%) 3methyl-5-chlorohexane
" %) 2chior 4-methyl hexane
' Which Is correct formula as well as name?

(l)l b) CHa
|
°'~C|~4:I CHr—C—Cl
|
Cl CHs
elachioromethane 2-chloro-2-
) methylpropane
CHy d) al

CH,

wm

[o—

P»2as
H"'C'l"cHz-CH
I
(o]
o O

2-0hlorg.4. i
mothyipentane a3

78,
from:

79,
HX ls:

80,
Is:

81.

82.

83.

84.

85.

86.

~

87.

= :IREPARATION OF ALKYL HALlﬁES
' Kyl halldos are prepared from:

i) hydrogenation of alkane

hydrogenation of alkene

¢)  hydrogenation of alkyne

- by halogenation of alkane and HX to alkenes
he best method to prepare alkyl hallde Is

a) alcohols b). - alkene
¢) alkanes d) alkynes
Catalyst used In the reaction of alcohols with
a) ZnCl, b) NH{OH & CuzCla
¢) HSO4 d) HgSOs & H.S04
Catalyst Is used In hydrogenation process
a) ZnCly b) NH4OH & Cu.Cl
) HaSO4 d Ni&Pd&Pt

Hydrogenation of the alkynes occur in the
presence of catalyst:

a) ZnCly b) NH4OH & Cu.Cl

c) HzSO, d) HgSO4 & HSO4
Dehydration of alcohols occur in the
presence of catalyst:

a) ZnCl b) NH4OH & CuzCl;

¢) HSO4 d) HgSO4 & Hz2SO4

Linear polymerization of ethyne occurs in
the presence of:

a) ZnCl b) NHOH & CuClz

¢) HzSOq d) HgSO4 & H2SO4
CH:CHz——OH + HX _2ncl;_,

a) CHiCHxX b) CHiCH2X & H0

¢) CHiCH:X & Ha d) CH2=.CH2. &H;
The catalyst in the following reaction is:

ROH + SoCl; ——— RCI+ SO, + HCI

a) pyrdine b) alcohol

i Cls with ?lzanng:veS'
Reaction of PCls with € P
ethyl chloride b) ethyl chloride &

2 POCls
¢) HCl _ -
| chloride & POCl &
d)SImE;:rg alky! lodide is prepared by reaction of
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alkyl chloride or alkyl bromide with:
i 1o p) sodium fluoride
a) sodium iodide <odium @Mg_e—__

¢) sodium bromide d)
ES

10.4 REACTIVITY OF ALKYL HALIDES __—

88.

89.

90.

91,

92.

93.

94.

95.

96.

97.

98.

99.

a) F>Br>Cl>| b)

y of alkyl halides:

Factors affecting reactivit :
a) C—X bond C"l >'(ty bond
olari
energy P CaxX

c) difference in electronegativity between

d) Allof these o -
Bond energy of C—F bond in Kj/mol is:

a) 467 b) 413
c) 346 d 228
bond with iodo

The strength of R—X

compounds is:
a) weak b) weaker

c) the weakest d) strongest

The strength of R—F bond is:
a) weak b) weaker

c) the weakest d) strongest
The order of decreasing reactivity of alkyl
halide is:

a) R—F>R—Cl> R—Br>R—

b) R—ClI>R—F>R—I>R—Br

¢) R—F>R—Br>R—CI>R-

d R—I>R—Br>R—LCl> R—F
Electronegativity value of fluorine is:

a) 4.0 b) 3.0
c) 2.8 d 25
Electronegativity of chlorine is:
a) 4.0 by 3.0
c) 28 d) ~&%
Electronegativity of bromine is:
a) 4.0 by 3.0
c) 28 qyes2.5
Electronegativity of iodine is:
a) 4.0 b) 3.0
c) 28 d 25
Electronegativity of hydrogen is:
a) 4.0 b) 3.0
c). 2.8 d 21

The maximum electronegativity di
at
between bond: gativity difference is

a) R—F b)

¢ R—C| J R—H

R—Br

Reactivity order of halogen atom'.wi’th“*a

specific alkyl group is:

|>CI>Br>F

¢) I>Br>Cl>F § Fologar
| r

| __ e
————FAGTIONS OF ALKYL HALIDES ™

10

101.

102.

103.

104.

105.

106.

107.

108.

109.

0. Alkyl halides show reaction types:

—

SN reactions b) E-reactions
SN & E-reactions  d) Addition reacgign,
When a nucleophile replaces  anoth,,
nucleophile from substrate (alkyl halide)
reaction is called: ]

a) SN reactions
SN & E-reactions d)

¢)

b)  E-reactions
Addition reactions

c) ‘
A nucleophile is a specie:

a) neutral radical b)  positively chargeg

c) cation

d) both neutral as well as negatively charged
Nucleophile is:

a)  nucleus loving b) negatively
charged
c) neutral d) Allof these
Electrophile is:
a) electron loving b)  positively charged
c) neutral d) Allof these
A group which attacks on alkyl halide
substrate is called:
a) loving nucleophile  b)  attacking
nucleophile
c) nucleophile d) electrophile

A group which is being replaced from alkyl
halide substrate is called:

a) loving nucleophile  b) attacking
nucleophile
¢) nucleophile d) electrophile
Poor leaving groups are:
a) loving nucleophile  b) attacking
nucleophile
¢) nucleophile d) electrophile
Good loving groups are:
a) loving nucleophile  b) attacking
nucleophile
c¢) nucleophile d) electrophile
lodide ion is:
a) good loving group  b) good nucleop®
¢) poor leaving

groups

; ile
d) _good leaving group and nucleM

MECHANISM OF NUCLEQPHILIC suBsT

REACTIONS o

110..

Reaction of alkyl halide with a bas
mechanism: B ioh
a) substifution b) . el‘gﬁm §
j ‘ oo S 2
c) free radzcal d) Siaton
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Which property s po Prosont %
LT
N

111 rcactlons?

imolecular '
g) un b)  ordor ¢ - Callg. P 225
g o ransition state ) :xg ion "g hﬁdlllon
, 122, olimingy b)  Subste
. slop: 0 Suby
i Which property s not ;nr"”‘;h*'"'vm e ar:?'wnlum?)f eliminag 3a2‘§f”“°"
E e reactions? ont in SN, . a) :addlu on roactions followed
| bimolecular b} first org 123, ° ﬂ‘lmln(fn| b) " Substtug
transition  state d) ong "ot roagton | 14 E, fﬂactlg:lgn,, ‘éﬁi‘lf“““
oceurs mechanigm ° P @ primary . 9VeN bY alkyl halige;
1 The hybridization of carbon |g a'ksm 124 c) lertiary b) Secondary
f hanges to In SN reactiong g: Yl halide ' Erreactigng are g| d)  Monohaloalkane
sp (0 5P’ b) s to gpe 6) prmary 00" tt)x})! g Al
) spLosp’ d) spito gy 128, gy orlery & Vo
" Replacement of  atta cking andp l 2 1rioactlons are given by alky?(:‘a?,'ga\k?ne
nucleophile “occurs in alkyl pajiq savin c) {)er,?ary Second‘aes'
inverfed molecules of types: 0 glVQS 126, SN, mlaal'zl d) Monohalcr.\yalkane
g one b)  Two a) primg ons are given by alkyl halides:
g three d)  Four 0 tertiar;y b} Secondary
t5. Rates of SNy reaction depends upon: 127, Ey reactions foll d)  Monohaloalkane
) concentration of alkyl halide : reactions: oWws mechanism of SN
b attacking nucleophile a) SN b) SN,
¢) concentration of alkyl halide and ' ¢ E d .
nucleophile altacking | 128, Ex-reactions follow r)neclf::re\i;?:lca::f SN
d None of these ‘ a)'eagth'f““
{6, The number of molecules taking part in t ! b) - SN,
rate determining steps is called:g i " 129 c)w B d) free radical
o _ ; hich is not nucleophile?
a) order b)  Molecularity a) OR b) NH
L ¢ rate ~ ) Mechanism c) NH, d) BH;
- The sum of coefficients of reactants in rate | 130. ~ Which is not the electrophile?
; determining step is called: a) BHy b) HC
4 order b)  Molecularity ¢c) OR d) HOr
4 c)]'h rate d) Mechanism 131.  Wurtz reaction is used to prepare:
. e pathway. through which reactants' are a)  Alcohol b)  Alkyl halide
& 1 onverted to products is called: c) Ether d) Alkanes
g :’a’t‘lef b) - Molecularity 132,  Frankland reaction Is used to prepare:
ﬁ!. Which step g d) Mechanism a) Alcohol b)  Alkyl halide
bl e ep does not occur In SN reactions? c) Ether d) Alkanes
g attacr:mg % b) lonization 133,  Reaction of R—X with nascent hydrogen
il removal of nucleophiles In gives: _
9 o ps £ a) Alcohol b) Alkyl halide
ﬁ epgTOIecular ‘ ' ¢) Ether d) Alkanes
| per . ,
| . nﬂgw::l';t:?es:'f retention and Inversion | 14, " Catalyst used in the reaction R—X+[H—
U g g N SNy Is: " R—H+HXIs:
N gy, B 40%860% 2) ZnHCI b SUHCI
INLELN : d 20% & 80% ¢) CesOHNa d) al
The feactjg NATION REACTIONS | 435, TELIs abbreviation of: e
Pyarg enniin Which both halogen atom and . a) Tetraethyl liquid ~ b) li:uid
S teplaced from alkyl halide Is -
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A uo"‘ | ﬁ
< une 3 ) - emyl Ie‘:d
s ” jati | shano!
. L’:j 35‘”""".'3['.0” Tera €
L liquid
13 y |
v d) Tetramethyl lead
Trethyl 1629 :
i TELis prepared fr?m )
17 1othyl chioridé & lea
" Eihy! chloride & l2ad "
Ethyl chionde and (flq‘). e
49 Ethyl chloride and white /83
GRINARD’S REAGENT _
138.  Grignard reagent is prepared from rea
' jum with:
f magnesium wit
a)o R—X b) R——%H
(’i) Il .
c) R—C—H d) | R—C — |
139.  Preparation of Grignard's reagent is an
application of:
a) R—X b R—OH
: ;
II
% R—C—H d R—C—R
140.  Solvent used in preparation of Grignard's
reagent is:
a) water b)  methyl alcohol
c) ether d) anhydrous ether

141, Anhydrous ether (water free) is used in
preparation of Grignard's reagent because:
a) alkyl halide can react with water
b) magnesium can react with water which will
then not be available for reaction with R—X
¢)  anhydrous ether may or may not be used

d) Allof these
142, Grignard's reagent (RMgX) Is a derlvative of:
a) alcohols b)  alkyl halides
¢) ether d) Ketones
W, HC—CH—mg_x
iy which bond i more - strong? bond
2" Mg—x
| o 9 o
L“- Which  bong g Y,
1°~C)H g—X? more " ‘polar n
4 Mg—x
9 C—H 5 C—Mg
:’45. Which ond 9 C“'C
"C—CHr—pmg—x breaks first

146.

147.

148.

149,

130.

151.

152,

153.

154,

185,

a) Mg—X o
o C—H 4 C-C

1 R—Mg—X reagent was prepareqd by:
a) Victor Grignard ) Franklang
¢ Wurtz d) Kot

The order of reactivity of alkyl hajj4

. *
magnesium is: :

a) R—1>R—B8r>R—Cl
b) R—Cl>R—Br>R—|
¢) R—CI>R—I>R—Br
d R—I>R—Cl>R—8&r

The order of Increasing reactivity o
group with same halogen atom s .
a) CHX > CaHeX > CabeX
b) CiHsX > CHyX 2 CyH; X
c) CHaX > CokdiX® CoHX
d) CyH X > CHyX > CiH X
H,C—CH;—Mg—X
increasing reactivity order in this molecy
a) \C—H>C—C>C—Mg>Mg—Cr
by~ C—Mg>Mg—Br>C—H>C-C
c) C—C>C—H>C—Mg>Mg—8
d) Mg—Br>C—Mg>C—C>C—H
Alkanes can be prepared an Grignads
reaction with:
a) water b) ammona |
c) R—X d) al
Alkanes can be prepared from Grignid,
reagent with: [
a) water b) HCN |
c) NH, d all

Alkanes with same number of carbons ";;
Grignard’s reagent can be prepared bf
reaction with:

a) water b) H'CN ‘

c) NH; d al d |
)Reactlon of CO, with Grignard's ¥
gives:

a) ethanal b) ethand o

c) ethanone d) emanoant it |
Reaction of Grignard's reag

aldehyde gives:

gay o™ |
a) primaryalcohol ~ b) 560" ac;dwl )l

ethanole

C) tertiaryalcohols  d) ent
Reaction of ~Grignard’s °% e |
acetaldehyde gives: socond *

a) primaryalconol ~ b)
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tertiary alcohols
Reaction of Grignard's rEage
glves
primary alcohol secong
g letiary alcohols ) ethanoyi
Reaction of  Grignard's

157. cyanogens chloride gives:

nt Wlth acetone

Y alcohg|

it R
L f”lﬁﬁﬂﬁmw‘a(‘tg}ﬂmnruif~
Ll Sl

Learning Outcomes
Students should be able to

In this topic, student should be able to:

DISCUS Alcohols with reference to;

a) Classification of alcohols into primary,
secondary and tertiary.

b) Preparation of ethanol by hydration of

tm:m***mnn

primary alcohol b) se
s) tertiary alcohols d) etﬁ;:gzr;’:(licohm

f @AI’ISWErs

¢ c b —
QEE AENEEE TE-%-E
a2 b 13 |e] 14 T‘T-‘L
b 22 | d |23 [a|24 [ o574
%2l 27 ] a2l [b]2 [al30 4]
%[ d 37 |a |38 | b]|39 [¢c |40 g
fd |42 a|43 |b|d4d]|c|a5],
"[$b |52 a53]al5|b|s5]d
‘[%a |57 | b5 |c|5 [dle |3
if|a|62|b|63|c|64]|d]65]d
©]a |67 | b|68 c|69]d]|70]d
Mja (72 ]d |73 |c|74|a]|75|a
w|d|77|d|78|a|79|a]|80]fd
M1d| 82 |c |8 |b[8 [b|85|a
% d |87 |a|88 |d] 89 |al]o|d
M c (92 [d]93]al94]b]|95[c
814 o g 08 |a [ 99 [c [ 00|
02 d {103 [ d ['404]d [105[b
o7 a | 108 [ b [f09]d [#10 ] d
2| b [113[d |14 b |15 ¢
W17 [ a 118 d [119[ a [120] a
i@% gg b 123 [ [124] e gg b
[fT=—27fa | 128 [ b [129] d c
E%i@_d 133 | d [ 134 d [135] d
gy { o [38]a [139 | a [140] d
42 [ 443 o [ 144 [ 145 ] D
(G54 [ o 148 2 [ 149 b [ 150 G
W22 | d [153 [ d [ 154 a | 155 b
"‘Nﬂj&

ethene using conc. H2S04 or conc. H3PO4

1 ¢ Reaction of alcohol with:

i) K2Cr207 + H2S04 (oxidation).

i) PCI5.

iii) Na-metal.

iv) Alkaline aqueous lodine (lodoforn

Test).
v) Carboxylic acid (Esterification).

1 d) Dehydration of alcohol to give alkene.

| Phenols:

| a) Discuss reaction
{ i) Bromine
 b) Explain th
| and phenol.

s of phenol with:
ii) HNO3 iii) NaOH
e relative acidity of water, ethanol
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Definitions and Statements

1s Define alcohols:
If one hydrogen of water molecule is replaced by an alky!
(R) group. These are called alcohols.”
2. Define phenols:
If one hydrogen from water molecule is replaced by an
aryl grous (Ar), these are called phenols.”
3. Define eEthers:
If both hydrogen atoms of water molecule are replaced by
two alkyl or aryl groups these are called ethers.”
4, Define alcohols:
Organic aliphatic compounds containing hydroxyl group
(—OH, hydroxy) in them are called alcohols. General
Formula: R— O —H.
5. Define monohydric alcohol (“mono” means “one”
and “hydric” means “—OH group”):
The alcohols containing are only — OH group
are called monohydric alcohol.”

Example: CH3OH (Methyl alcohol) CaHsOH
Ethyl alcohol
6. Define dihydric alcohols (“Di” means “two”,

Hydric means “OH—group”):

The alcohols containing two — OH groups are called
dihydric alcohols.”

1 Define Trihydric alcohols (“Tri” means three and
“hydric” means OH—group”):

Alcohols containing three —OH groups are  called
trihydric alcohols.”

8. Define Polyhydric alcohols (“poly” means many
and “hydric” means OH group):

Alcohols containing more than one hydroxy group (—.

OH) are generally termed as polyhydric alcohols.”

9. Define Primary Alcohol:

An alcohol in which —OH group is directly attached with
primary carbon atom is called primary alcohol.”

10. Define Secondary Alcohol:

An alcohol in which —OH group is directly attached with
a secondary carbon atoms is called secondary alcohol.”
1. Define Tertiary Alcohol: '

An alcoholin which — OH group is directly attached with
a tertiary carbon atom is called tertiary alcohol.”

12, Define Wood Spirit: >
Earlier methyl alcohol was prepared from distillation of
wood. That is why it is also called wood spirit. :
13: Define Distinction between ethanol and
methanol: :

t Ethanol gives lodoform test while methanol does
not. '

14, Define Fermentation:

It is a biochemical degradion process which oceurs ir e
presence O cerfain  enzymes  secreted b/

microorganisms such as yeast.”
15. Define Absolute alcohol:

100% alcohol (ethanol) s called absolute alcohg), It |
obtained by re-distilation of rectified Spiitin the preseq,.

of CaO.

16. Define Methylated spirit:

Ethanol denatured with 10% methanol or small amqyp o
acetone or pyridine to avoid its use as drinking is Calleg
methylated spirit.”

17. Define Rectified spirit:

95 % alcohol (ethanol) is called rectified alcohol, |t i
obtained by distillation of 12% alcohol.

18. Define Denaturing of alcohols:

Ethanol is denatured by addition of 10% methangl ,
avoid its used for drinking purpose. Such alcohol is calleg
methylated spirit. A small amount of pyridine or acetone
also be used for this purpose.

19. Define Phenols:

Aromatic compounds in which one hydrogen of benzene

molecule is replaced with hydroxyl group (—OH) are
called phenols. General Formula: Ar—OH

20. Define Nitration:

Substitution of a hydrogen with NO*; group is benzene
ring is called nitration.”

21. Define Ethers:

Organic compounds in which both valencies of oxygen
are satisfied by alkyl or aryl group are called ethers.
General Formula: R—O—R

22. Define Simple Ethers:

Ethers in which two same alkyl or aryl groups are present
are called simple or symmetrical ethers.”

23. Define Mixed Ethers:

Ethers in which two different alkyl or aryl groups &
present are called mixed or unsymmetrical ethers.”

Fully Solved Textual Exercise

Each question has four options.

‘Encircle the correct answer.

n
1. Which compound shows more hydrog®
bonding?
~ (a) CoHs (b) %2:561
(0 CHh—o—cH (@ GO,
2, Which  compound  shows
hydrogen bonding with water? o0
(a) CHsOH (b) 02H5
() CHi—O—CHo (&) CiHSZ
3. Which compound is more soluble
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{a) i

(b) CeHsOH

(C) CHJOCHJ d) n-H
s Which compound will haye thexanol.
' repulsion with water? & maximym
(8) Can b
(c) CH3CH.CH,0H (b) CoHsOH
(d) CHs—O—CHj
ks Ethanol can be converted into ethanoic acig

by:
(a) Hydrogenation

(c) Oxidation
(d) Fermentation

Which enzyme is not iAvolikg .
1 fermentation of starch? In the

(a) Diastase (b) Zymase
(c) Urease (d) Invertase
. 7 Which compound is called a unjversal
solvent?

(a) H0 -

(c) CoHsOH

¥ ) CHi—0—CH;
'8 Methyl alcohol is not used:

(@) as asolvent

- (b) as an anti-freezing agent

(c) as asubstifute for petrol

- (d) fordenaturing of ethyl alcohol
‘Rectified spirit contains alcohol about:

(b) Hydration

(b) CH3OH

) 80% (b) 85%
(0) 90% (d)” 95%
|10. According to Lewis concept ethers behave
E A B o
1 (@) acid " (b) base
(c) acid as well as a base -~ (d) None of them
Important MCQs
i 11 Phenols are derivative of:
| Ea)) :Illl:anes (b) ‘alkenes
ynes<., d) benzene .
12 - Alcohols argdeﬂvatives of( ) |
, (:)) 4 %ﬁy@uﬁs o) (b) alkenes
y o dikynes . ene .
* Detvatiyg of wateris: e
T alcongl (b) phenols
P Ethe P :
B Dygin .(d)  All of these
() n;et:'?g Is used to prepare:
() Ether - (b) Ethanol
Wm oh is ot ~(d) -Phenol
(a) very Property in ether:
¥ Weak (b) Highb.p

o Te———

229
hydrogen bon
din
5 hSIce)th slightly soluble (d) infla
el Is Prepared from iy
)(/s)t 0 and H, using
a) Zn0
7 (€) Pt ((2) CI::O:s
T(i;te of lower alcohols js: )
% 2\3:3 et (b) bitter
18. Oxidation of ter— i

alcohol gives:

d
(@) aldehyde (b) formaldehyde

(€) ketone
©) alkanes (d) alkenes
19. Alcohols can be distinguished using test:
(@) Lucas (b) - Tollen's
2 (c) Kolb's (d) . William's
pu.nfthyl alcohol prepared during fermentation is
(a) 10% (b) 11%
) 12% (d) 13%
21. Use of ethanol as;
(@) drink (b) Solvent and fuel
(¢) inbeverage (d) Allof these
22, Ethanol in Pakistan is prepared from
fermentation of;
(a) starch (b) sugar
(c) glucose (d) molasses

23. Alcohols are named by replacing ‘e’ of alkane
with:

(@) al (b) ene
(c) o (d) one
24. General formula of alcohol is:
(a) ROH (b) Ar-OH
(c) R-O-R (d) Ph-OH
25. Which is possible in ethers?
(a) reactivity high (b) oxidation and
reduction
(c) reactivitytowards  (d) Towards acids
bases

26. Denaturing of alcohol Is done by addin

thanol in ethanol:
o (b) 20%

@ o (d) 40%

c) 30%
21, Ab)solute alcohol is obtained by adding rectifie

spirit in alcohol:

(a) Water (b) Na:COs

(c) NaOH (d) Ca0
28. Concentration of rectified spirit Is‘J

(a) 12% (b) 140/0

(c) 90% (d) 95%

(e) 100%
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29. Alcohol can be denaturated by Bdgfgd
(2) acetone (g) ;‘l“‘
(c) pyndine ' ( )
30. Phenol was discovered by: .
(a) Hofmann (b) 5 ':?Iz’e
(c) Henderson {d) Coxem
INTRODUCTION

31. The organic compound, alcohols are much

closer to, in structure and hence is also called

’

its derivative: .

2:;5 water b) oxides of lithium

v (o / ]

c) oxides of d) oxides N of
magnesiu aluminium
m

32. Ether, an organic compound has
resemblance in structure and thus a derivative
of:

g) water b) oxides of lithium

¢) oxides of d) oxides of
magnesiu aluminium
m

33. Phenol is a derivative and has a resemblance in
structure to:

a) water b)  oxides of lithium
¢) oxides of d) oxides of
magnesiu aluminium
m »
34. The organic compounds which are derivative of

hydrocarbons of oxygen are:
a) carbohydrates b)  phenols
c) alcohols d) Allofthese
The organic compounds which are derivative of
hydrocarbons due to oxygen are:

35.

3) aldehydes b) - ketones
¢)  carboxylic acid d) Allof these
3. The organic compounds, not derivative of
oxygen is;
a)  phenol b) alcohol
¢)  alkyl halide d
37. Which are phenols? } s
a b 8
At ool ()
. —O—R -
%. Which are aleonglgy ) R*&*H
a) {O .
\R b)

close

oy

0
c} P.-*'Q— R d) ng: —H
39. Which are ethers?
AN b) @*9\};
0
g R—0—R ¢ p_f
40. Which are much closer to each other)
a) Aleohols and alkyl halides
b)  Aleohols and phenols
¢) Phenols and ethers
d) Phenols and alkyl halides
41. Hydroxyl derivative of alkanes is:
a) phenols b)  aleohols
c) ethers d) alkenes
42. Hydroxyl derivative of benzene is:
a) phenols b) alcohols
c) ethers d) alkenes
43. In phenol, hydrogen of water is replaced by
a) ..alkyl group b)  aryl group
c) alkylorarylgroup d) phenyl group
44. In alcohols, hydrogen of water is replaced by,
a) alkyl group b) arylgroup
c) alkylor arylgroup d)  phenyl group
ALCOHOLS
43. General formula of alcohols is:
a) R—H b) R—X
¢) R—COH d R—CO-R
46. In alcohols, R- represents in general formulz:
a) alkyl group b)  aryl group
c) phenyl group d) benzylgroup
47. Alcohols are classified based upon:
a)  number of hydroxyl groups -
b)  nature of carbon to which —OH g% " |
attached
c) type of hydroxyl group attached
d)  number of line pair in —OH group "
48. Monohydric alcohols have hydroxyl group
a) one b) two
c) three four
49. Dihydric alcohols have hydroxyl group*:
a) one b) two r
four
50. Trihydric alcohols have hydroxy! 8
a) one b) e
four 1
¢) three d) xyl GrOVP*
51. Tetrahydric alcohols have hydro
: b) O
a) One ST IO 21
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ohol containing more
hgroups are called: Hanone hydroyy Ph
‘ Sr:& 1:; iwo ||| '
¢) three d) many
> garbon directly linked with: P18 attachod to 4 l H ) RoGoon
q al three hydrogens N |
p) only two hydrogens one carbon R R
, on,ly onﬁ :1ygr090|1 and two carbong | | :
¢ cither all hydrogens or at least two hy ¢ R-G_o |
g4, In secondary alcohols, —OH group co)::tf'?‘g(lm,, | ) W G OM
carbon Is linked directly with; aining R l
a) allthree hydrogens I
b) only two hydrogens one carbon 60. Simple
only one hydrogen and two carbons i ml(-?mplo o1 tihydrle aloopdy
d) eltheralll h:;drlogens or at least two hydrogons - | lll
| tertiary alcohols, —OH grou a s
; carbon in linked directly Wlths:l . Somaining ), Reo—oi b)~ R-C- OH
a) allthree hydrogens ||| \
b) only two hydrogens one carbon R R
g; 0{::')’07‘: t':vgmgen and two carbons | "‘
gither all hydrogens or at least two hydro
&, Primary, secondary and tertiary alcohzls ?:n: % IQFH Hlay —C—CH
" dassification of type after alcohol: : |
- a) monohydric b) dihydric
¢) trihydric d)  polyhydric 61. Simplest eﬁmplo of dihydrlc alcohols Is:
%Gweral formula of primary alcohols is: | ":
T a) R—C—OH b) R-—C—OH
b R—C—OH ! |
oS R H
ot | |
b 25 ) R—?——OH d) H—-C—OH
|
d) none R H
b A NOMENCLATURE
: SR 62, Trivial or common names are given to
ula of secondary alcohols Is: compounds based upon:
fitp it [ a) Origin
| b) man who discovered that
b) | ¢) place from where obtained
d) Allofthese
63. Common names are glven to alcohols by writing:
a) ‘“al"inalkane in place of ‘e”
b) adding alcohol at the end after writing alkyl
group .
¢) “olin alkane In place of 'e- _
vone” in alkane In place of ‘@

2 f.- . Formula of benzyl alcohol Is:
64a) n CH;OH b) C:H:OH
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wi;'UNIOUL H
d) CH—CH?
1,0H '
c) C,HsCHz (IDH )
[)is:
ula of methanol (methg; alcg?os)
a F(g)m cHOH Ol
c) C:HsCHzO | l
OH OH

66. Formula of ethyl alcohol

a) CH;OH
c)) CszCH?OH d)

CaHs
CH,—CHz

fira e
OH OH

(ethanol) is:
b)

67, Formula of Glycerol Is:
a) CH:OH CzHsOH "
C) CszCHzOH d) (I;Hz——-c;H——'C 2
OH OH OH
68. Formula of glycol is:
a) CH;OH b) CzHsOH
c) C;H:CH:OH d) CHr—CH2
| |
OH OH
69. In IUPAC-system of naming alcohol “e" of alkane
is replaced by:
a) ‘al b) ‘ol
c) oic-acid d ‘one'

70. Which is rule to write IUPAC of alcohols?

a) longest carbon chain is selected with OH
group

b) longest chain is given name by writing “ol" in
place of “e” of alkane

¢) longest chain is numbered by giving lowest
number to hydroxyl group

d) Allof these

71. Which will get preference for numbering in

unsaturated alcohols?
a) double bond b) triple bond

¢) ~double or triple d)  hydroxyl grou
i ydroxyl group

72, In  aldehydes, ketones, containing also —OH

ag)roup, the name of compound Is given:
as alcohol b) as aldehydes &
©)  —OH group s e

P Is given name hydroxy| with
position and oyer molecule isy given

name a
&) None of hen s aldehydes or ketone

73. Formula of lactic agjqg Is:

a) CH;,—-—CH"'COOH b) HO_CH"COQH
| |

OH HO—cp_ .
OOH H\‘
CH3 CH3

74, Formula of tartaric acid is:
a) CH;—CH—COOH b) HO—CH—¢ o0
l |

OH HO—gH .
OOH ~
¢) CH,—CH—OH d CHa—-C|H~CH,\0,
|
CH3 CH3

75. Formula of isopropyl alcohol is:
a) CHy—CH—COOH b) HO—CH—Cogn

OH HO—CH—
OOH
¢) CH—CH—OH d) CH;—CH—CH, ¢
| |
CHs CH;

76. Formula of isobutyl alcohol is:
a) CH;—CH—COOH b) HO—CH—COM
| |

OH HO—CH-,
OOH
¢) CH—CH—OH  d) CH;—CH—CH¥
| I
CH, CHy

T1. Formula of sec-butyl alcohol is:
a) CH—CH—COOH b) HO—CH-CO
| o

OH Ho—CH-+
QOH
i
¢) CH—CH—OH d) CHr-CHf’ClH/C
|
L o
78. Formula of ter-butyl alcohol is:
CH3 I
| ¢
d) CH—C—OH b cHrf
| -

CH,
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CH,

T C2H5

|
CH3 (I)H

79, Formula of neo-pentyl alcohol is:
CHs H
| |
a) CH3—|C——OH b) CH;—C—CH £ OH
CHs (l\,Ha
T CoHs
|
¢) CH—C—OH d) CH,—CH
l |
CHs OH

~ INDUSTRIAL PREPARATION OF ALCOHOLS

80. Methanol can be prepared:
a) from water gas
b) from distillation of wood
c) from oxidation of methane

d Al .
81. In CO + 2H, —— CH;0H, the conditions are:
a) 450°C -~ b) 200 atm pressure
temperatur
X :

¢) Zn0O + Cry03

d) catalyst + temp (450°C) & pressure 200 atm
are required

- % When CO reacts with H, in the presence of

catalyst to produce:

3) ethanol b) methanol
c
BTt ) butanol d) propanol

* 'he process in which large molecules are broken

down into simpler molecules in the presence -

of ~enzymes as catalyst (secreted by
Microorganisms like yeast) biochemistry is

Called:
8 tespiration b) excretion
Y, g, UiGestion d)  fermentation
- “*Mentation of sugar and starch yields:
€thanol b)  methanol
L butano| d) propanol
E mum temperature for fermentation process

° 4 ¥ D .
mf Starch where microorganism - activity Is
AXImum is fin or. ,

»p 233

a) normal b)
temperatur
e
c) dilution of solution  d) Al of these
87. In Pakistan ethanol is prepared by commonly:
a) fermentation of molasses, starch. grains or
fruit juices
b) by the reaction of alkenes with water
c) by the oxidation of alkanes
d) by the reaction of Grignard's reagent with
aldehydes
88. Ethanol is prepared from fermentation of sugar,
starch etc. in Pakistan because of it is:
a) adangerous process
b) very fine-product obtains at first step
c) nohazards , .
d) _a cheap process because of cheap raw
material
89. The residue obtained after crystallization of
sugar from concentrated sugar cane juice is:

proper aeration

a) sugar b) starch

c) molasses d) carbohydrate
90. Fermentation of ethanol is done by enzyme:

a) invertase b) zymase

c) diastase d) maltase

91. Glucose is converted into ethanol in the
presence of enzyme:

a) invertase b) zymase
c) diastase d) maltase
92, Starch is converted into sucrose in the presence
of enzyme:
a) invertase b) zymase
c) diastase d) maltase
93. Ci2H22011 + H:0 ———, 2CsH1206
- a) invertase b) zymase
c) diastase d) maltase
94. The purity of alcohol obtained from fermentation
is:
a) 10-12% b) 12-14%
c)  14-16% d) 16-18%
95. Purification of alcohol above 14% is do'ne py:
a) distillation b) crystallization
c) solvent extraction  d) filtration

96. Distillation of fermented alcohol to rectified spirit

~ have purity:

o) B0% SR O
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O d) 9 i irit
97 Abcgolutiozf;cohol is obtained from rectified sp
o i recrystallisation
a) redistillation b :
2)) solvent extraction d) chcr’o_mgtgg;,rlaj;;i:g:
98. Moisture from absolute alcohol is drie

a) CaO b) NazO
¢) MgO d) LiO o
lcohol is done by adding

99. Denaturing of a
methanol in the alcohol:

6% b) 7%
2)) 8°/: d 10%
100.Methylated spirit is obtained by mixing In
alcohol: N
a)  methyl alcohol b) pyridine
¢) acetone d) Allofthese

11.2.3 PHYSICAL PROPERTIES

101.Alcohols are:
a) sweetinsmell b)

burning in taste

¢c) colourless liquids d) Allof these
102.Alcohols are colourless:

a) gases b) liquids

c) solids

d) only lower alcohols are liquids
103.Solubility of alcohols in water is in:
a) lower alcohols b) medium alcohals

¢) high alcohols d) higher alcohols
104.Higher alcohols are:
a) leastsoluble ~ b) lesssoluble
c) bestsoluble d) normal in
solubility
105.Solubility of alcohols in water is due to bonding:
a) comic b) - covalent
¢) coordinate d) hydrogen
covalent
t5
RS ¢
106. R d-H_o< ”

which type of bonding in h
ydrogen of alcoh
and oxygen of water exist in above situation?0|

a).._comic b
. co
€). coordinate d; hyé?ézr;tn
107.What is Jink bcc:‘\:lalent
: Nk between m,
corresponding alcoholg, ;i b.p of alcohols with
a)  similar

: b)  low
o er
10 L d no regular
8.Why methano] ang ethanol o Ehaviour
Methane & othane v oC liquids while

Carbons are gases? same number of

(CHEMIS

Alkanes have bond & alcohols have Signa

a)
bond.

b) Alcohols have stronger van-dar-waal's foreeg
than above alkanes.

c) Alcohols can't exist in gaseous state while

above alkanes can.

d) Above state is false.
11.2.4 REACTIONS OF ALCOHOLS

ols give reactions due to bond:

09.Alcoh
1 a) b) C—C

¢) C—OH d) C—0&0—4

110.Alcohols give reactions due to breaking of C—g
8 0—H bond. Which bond will break depengs
upon?
a)p conditions b) attacking reagen
¢) nature of alcohol - d) temperature

111.Attack of nucleophile on alcohols will break the

—_—

——

—

bond between:
c) C—0 d O—H
112.Attack of an electrophile will break the bond:
a)  C—H b) C—C
» Cc—O d OH
113.When nucleophile attacks at ethyl alcohol we
get:
a) CHs*CH. b) CHs*CH,+OH
¢) CHsCH—O d) CHiCH—O +
H+
114.When electrophile attacks at ethyl alcohol we
get:
a) CHyCH, b) CHj*CH,+OH
€) CHiCH—O" d) CHyCH—CO
H+
115.The order of reactivity of alcohols on breakage of
C—O bond is:

a) ter-alcohol > sec-alcohol > pri-alcohol
b)  sec-alcohol > primary-alcohol > ter-alcondl
¢) primary alcohol > secondary alcohol > tetdY
alcohol
d) ter-alcohol > pri-alcohol > sec-alcohol
116.The order of reactivity of alcohols Is when o
bond breaks:
a) ter—alcohol > sec-alcohol > pri-alCOhOI |
b)  sec-alcohol > primary-alcohol > ter-alooM
¢)  primary alcohol > secondary alcohol >
alcohol
A d) ter-alcohol > pri-alcohol > sec-alcohol
117.C:HsOH + SOCI, __pyridine , C,HsCl+ _7—

e
HCI
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a) SO b) S0,
H.0 d 0o

he catalyst in the reaction is;

!

% 1SCTH5OH + 80Clz ———, C,H;sC| + SO; + He|

i a) Pyridine b)  zncl,

j ThO2 d) H,80,

{ o The catalyst in the reaction of alcohols with Hg

a) Pyridine b) ZnCl,
¢) ThO: d)  H.S0,

0.The catalyst in the reaction of alcohols with

ammonia is:

a) Pyridine b) ZnCl,

i ¢) ThO: d) H,S0,

i 121.The catalyst in the reaction of alcohols with
carboxylic acid esterification process is:

a) Pyridine b) ZnCl,
i ¢) ThO: d) H.SO,
122.Reaction of ethanol with HCI gives water and:
a) ethyl chloride b)  methyl chloride

¢) propyl chloride d)
123.Reaction of ethyl alcohol with ammonia gives

water and:

a) ethylchloride b)  methyl chloride

~'¢) propylchloride ~ d)  ethyl amine

124.C;HsOH + NHs _7%2; , C,HsNH; + H,0 reaction
of ethyl alcohol W|th acetic acid gives water
and: :
a) ethane b) methanol
. ¢ diethyl acetate d) ethyl acetate
- 12%5Reactions of ethanol with SOCI,, HCI, NH; and
9 CH;COOH involves bond breakage in alcohol:
C—C

B Con b)
E 9 ocon )’
125 Reactions of ethanol with sodlum, Grignard's
. Teagentinvolve bond breakage of!:

B 00 B8 b)) cC

127 9 C—H </"':' d O—H

chHSOH 1' ZNa————) 2C;HsONa +
b) HO

mn%@ d) NaH

 Qives:

)‘f': Sodium acetate b) methyl | eth)"
- ketone

. Ethyl acetate d) ethyl alcohol

"eag gent (CH;Mgl) gives:

4"‘.3‘3'_, ‘ )'f'. athane

iso propyl chloride -

; eaction of Sodium ethoxide with acetyl chlorlde;.,. ‘

"‘14ofcszoH

o between ethyl alcohol and Grlg rd

TTTT————m Ll
P» 235
)  propane
130T d) butane
h:l (;’)rgcess in which alcohols are converted to
enydes and ketone is of alcohols:
3 reduction b)  oxidation
- addition d) substitution

e best reagent(s) for oxid
ation of alcohols to
aldehydes and ketones is:

2; gélrzOﬂstm b)  KMn/H.SO,
3
132.0xidation of ethanol gives: 4. SeniEladi
a) formaldehyde b) acetaldehyde
C) acetone d) anyoldehyde or
ketone
133.0xidation of methanol gives:
a) formaldehyde b). acetaldehyde
C) acetone d) anyoldehyde or
ketone
134.0xidation of 2-propanol (secondary alcohol)
gives:
a) formaldehyde b) acetaldehyde
c) acetone d) anyoldehyde or
ketone

135.0xidation of tertiary alcohol gives:

a) - formaldehyde b) acetaldehyde
c) acetone d) analkene
K,Cr,0,
136.(CH;);COH + [O]H—SO—> + H;0
i i
a) CHs—C—CH; b) CiH—C—H
(li) d) CH2=C—CH3
2CH;—C—CH |
o ’ CH
137.Which alcohol is resistant to oxidation?
a) monohydric b) primary
c) secondary d) tertiary
138.Reaction of 2-methyl-2-propanol is infect a type
of reaction:
a) oxidation b) reduction
c¢) substitution d) elimination

139.Dehydration of alcohols in the presence of conc.

H,S0; give products:
a) always same b) always dnffefent
~ ¢) may be same or d) gives different
RN different products

mnc Hy50, CH;=CH, + H,0
| The temperature for this reaction is in (°C):

a) 180° b) 140°C

o) 100°C d) 85

h “ydratlon'?of ethanol at 180°C at the presence
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of conc. H;S04 gives:
a) alkene bh) cthar
¢) CH,==CH; d) othyl acetale
142.Dehydration of ethanol at 140°C in the presence
of conc. H;S04 gives:
a) alkene b) ethar |
¢) CH;=CH: d)  dicthyl ether
143.Reaction of C;H;OH with PCly gives:
a) ethyl chloride
b) ethyl chloride and HaP O3
¢) HiPOs
d) HCI
144.Reaction of C;H;OH with PCls gives:
a) ethylchloride
b) ethyl chloride and HsPOs
c) HiPOy
d) ethyl chloride, POCly and HC

DISTINCTION BETWEEN PRIMARY, SECONDARY
AND TERTIARY ALCOHOLS
145.Different types of alcohols (pri, sec, ter) are
tested by test:
a) Boyer b) Lucas
c) lodine d) Starch
146.When alcohols react with conc. HCI in anhydrous
ZnCly, a layer forms:

a) oily b) liquid

c¢) colourless d) coloured
147.Primary alcohols give oily layer with conc. HCI in

ZnCly:

a) on heating

b) standing for 5-10 minutes
¢) immediately after mixing
d) after half an hour

148.Secondary alcohol gives only layer with conc.
HClin ZnCl;;

a) on heating

b) standing for 5-10 minutes
c) immediately after mixing
d) after half an hour

149.Teg‘i1acrr alcohol gives oily layer with conc. HCl in
2

a) _on heating

b) standing for 5-10 minutes
¢) Immediately after mixing
after half an hour

DISTINCTION BETWE
— EN METHANQ
150.lodoform tegt 1g not given by: - ETHA-NOL

a)  methang| b)  ethanol

a) orange b) blue

¢) green d) yellow
152.C;HsOH + 4l; + 6NaOH — ____ + HCOONa + 5Nal 4

5H.0

a) anoily layer
b) oily layer of alkyl halides
c) oily layer of alkyl halide on heating only
d) iodoform crystals
153. Reaction of iodine with methyl alcohol in y,
presence of NaOH gives:
a) anoily layer
b) oily layer of alkyl halides
c) oily layer of alkyl halide on heating only
d) no reaction in fact occur
154, Reaction of iodine with ethyl alcohol in'the presence
of NaOH gives:
a) anoily layer
b) oily layer of alkyl halides
c) oily layer of alkyl halide on heating only
d) iodoform crystals

USES OF ALCOHOLS
| 155. Methanol is used as solvent for: IR 1
a) fats b)  varnishes
c) ~oils d) All of these
156.The compound used an antifreeze in radiators of
automobiles:
a) methanol b) formaldehyde
c) acetaldehyde d) phenol

157.Denaturing of alcohol is done with:

a) methanol b)  ethanol

c) propanol d) butanol
158.Alcohol used as drink is:

a) methanol b) ethanol

c) propanol d) butanol
159.Alcohol used as fuel in some countries:

a) methanol b) ethanol

c) propanol d) butanol

160.Alcohol used in pharmaceutical preparations and
preservative for biological specimens Is:

a) methanol b) ethanol
¢)  propanol d) butanol __—
PHENOL B
161.Formula of phenol is:
OH

a)@ )
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Ol o
y62.Phenols Bl(l"m): i
§ |
O LO
| Ol o
i ¢) E()ﬁ d) Al of these
[ OH

{63.0rganic compounds having onc or more — N

groups attached to benzene ring are:

a) alcohols b)  carboxylic acids
¢) phenol d)  carbohydrates
164.The simplest phenol Is:
a) carbolic acid b)  propanolc acid
¢) methanoic acid d)  benzyl
~ {65.Carbolic acid Is:
3 OH

‘ CH,0H
A @ o alll

oH i

= /@ 0 @ |
oH |

OH
3 16.Carbolic acld was first of all obtalned from coal
~ larbyRunge In: ‘

’ 3 1830 b) 1831
182 d) 1834

rwaa

NONu 0
Na
l(‘l WNOH L (O sy
on
e
(O)
a) 20000 h) 2500
, 290G
0) J00C d% 3%000

169.The phenol Is recovered from Its mixture with
NaCl formod In tho reaction of preparation of

ph|olno| from sodium salt of benzene sulphonic
acld:

a)  sloam distillation b) - “crystallization

——_C) _solvent extraction d)  sublimation
PHYSICAL PROPERTIES
170.Phenol Is:
a)  colourless b) crystalline solid
c) deliquescentsolid d) Al of these
171.Propertles of phenol are;
a) m.p41°C b) b.p182C
g)) f\;l)larlngly soluble at room temperature
172.The polsonous compound Is:
a) NaCl b) Ester
c) Phenol d) Ethanol
173.The compound used as disinfectant in hospitals
and washrooms:
a) NaCl b) Ester
¢) Phenol d) Ethanol
REACTIONS OF PHENOL
174.Phenols are reactive:
a) Less b) medium
¢) Most d) both less and
more

ACIDIC BEHAVIOUR OF PHENOL

| >~~___PREPARATION OF PHENOL

‘Th‘*,P!'ﬁparatlon of phenol from chlorobenzene
- 3nd10% NaOH at 360°C and 200 atmospherlc
: Préssure and then with HCl Is a process of:
9 Dows b)  Wurtz

Y Franklang d) Kolbe

~ ¢ condition
ko th ormation of
Mt e reactlonof form

. 3

175.Phenol is acidic:
a) much more than alcohols

b)  less than carboxylic acids
¢) much more than alcohol but less than

carboxylic acids
d) = stronger than HC
176.Phenol dissolves alkalles:

a)  Slowly b) difficult
c; Hard d) readily
_Effect of phenol on litmus paper:
£ a) have effect b) no effect i

c) mayhaveeffect ~d) may not
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effect

{78 Ackd whigh can not evolve cO; from carbonates

18 H\"I l)) HJ{"()‘i

i)
d)  phenol

o) CHCOON o
179, The dissoclation constant (Ka) of phenol Is:

A Loxlom b) 1.1x10™
o) 12xiow d)  1.3%x101
180 Phenol 1s in water:
a)  completely b)  miscible in water
soluble |
¢) lmmiselble ind) partially soluble
waler
181, The solution of phenol has pH around:
QA Jdord b) 1or?
o)y 2ord d) Sorb
182, The contiibuting structure of phenol ls:
\l\ll O1l
" )
O OH O

C &7 /l\ /l
HOLUORNG

183.The contributing structure of phenolate lon Is:

O
.
a) r’ \u b) =
Sy N
I
) D)\" d)  Allof these
S

184,The strongest acld among the given Is:

¢) CHsO Na* d) @“’\ﬁl‘:g.
188.Phenol reacts with acetyl chloride forming.

1 0
a) CH—C—H b) i

CH3\C -0y
Cl
EOREE

189.The decreasing strength of given acids is:
a) RCOOH > Phenol > Water > Alcghg
b) RCOOH > Water > Phenol > Alcahg|
¢) RCOOH > Water > Alcohol > Phengl
d)  Alcohol > RCOOH > Phenol > Water
190.Benzene is prepared from phenol;

a) 2@Cl +Zn —A@QEQ
b) @SO’H+ Zn ——)@ﬂm
c) @OH+ Zn -——>@+Zno

0 @‘ON% 0 __9@

191.Formula of picric acid is:

None

OH OH
OH
b)
OH OH OR
OH
OH

NO N0
)

C) NO, d)

ﬂg caboxylicacld — b)  phenol
€) - water d al
105,71 alcohol NO,
B ool charactoraics aro of; 192.2,4,-trinitrophenol is also called:
X w(gxyllc acld b)  phenol ' 'é) :te::i?: aecrilg el %a)' ;;ictric acid
; d) aloot AR ic acid
1&6.[’":’%] roacts with alkallog formln\:lsalt i cc)l. \aranc sof d) lacticac
\)lha of reaction; 8in a H
4 oxldation
b)  reduct g
0 . on
0, Sogy e N ) O oy e —
'SOCIUm phenoxidg 1g: zalion .

R b CHyoN
3 a*
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OH

OH
a) @/ NO, b)
OH 2
OH
JOWR
NO, N

) @)
194.In the reaction of phenol and 1 %

ulphuric acid. the
percentage of 0-hydroxybenzene Cstalfl;(fi\lomi

NO

acid is:
a) 15% b) 30
c) 45% d) 60°/:,

195.In the reaction of phenol with sy|

huric aci
percentage of p-hydroxyl benp acid, the

Zene sulphonic

acid is:
a) 15% b)  30%
C) 45% d) 85%

196.Aqueous solution cf phenol reacts with bromine
water giving white ppt of:

a) 2406 . b)  bromophenol
tribromoph
enol

c) 24 d 46
dibromoph dibromoph
enol enol

197.Correct formula of tribromophenol is:

OH OH
Br : Br
a) b)
Br Br
Br
Br . OH
b B Br Br
¢) rj@j T
Br

Br
198.Hydrogenation of phenol to give cyclohexanol in
the presence of Ni occurs at temperature:

@) 500C b) 100°C
) 1500C d) 200°C
199.An adduct forms when phenol reacts with:
a) hydrogen b) formaldehyde
2 ©)  nitric acid sulphuric acid
0.Picric acid forms when phenol reacts with:
8)  hydrogen b) formaldehyde
201 ¢)  nitric acid d)  sulphuric acid

24,6 tribromophenol forms when phenol directly

CHEMISTRy

reacts with:
a; hydrogen
C)  nitric acig
202.Bakelite forms when phen
a) hydrogen

»)» 239

b)  formaldehyde
d) Bromine
ol reacts with:

b) formaldehyde

C) nitric acid d ic aci
203.Bakelite e ) sulphuric acid
a) m9n0mer b)  simple molecule
)  minor molecules
d)  macromolecule or
. adduct

ETHERS

204.The organic compounds in which both valencies
of oxygen are satisfied by two alkyl groups are

called:
a) phenol b)  Alcohol
c) ether d) Aldehydes
205.R—0—R is a general formula of:
a) phenol b)  Alcohol
c) . ether d) Aldehydes
206.ROH is a general formula of:
a) phenol b)  Alcohol
c) ether d) Aldehydes
207.Ar—OH is a general formula of:
a) phenol b)  Alcohol
c) ether d) Aldehydes
208.Ethers are classified into classes:
a) phenol b)  Alcohol
c) ether d) Aldehydes
209.Ethers are classified into:
a) simple ethers b) symmetrical
ethers
¢) unsymmetrical d) Allof these
ethers
210.CH;OCHj is a type of ether:
a) simple b) symmetrical
c) simple or d) Complex
symmetric
al
211.CaHsOXaHs is a type of ether: _
a) simple b) symmetrical
c) simple or d) Complex
symmetric
al
is a type of ether: .
212'0230C2§;1ple L b) - symmetrical
c) simple or d) mixed .
symmetric unsymmetn
al cal
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213.C;Hs—0—C;H; is a type of ether:

a) simple b) symmetrical

c)  simple or d) mixed or
symmetric unsymmetr
al cal
NOMENCLATURE -

214.In naming the ether through IUPAC system, the
alkyl group taken as parent molecule is:
a) smaller alkyl b) larger alkyl group
group
¢) no preference
d) smaller group until alkyl group is of two
carbon atoms
215.Alkoxy is given name to the alkyl group in ether
which is:
a) smaller
group
¢) no preference

alkyl b) larger alkyl group

c) Markovnikov's d)  Frankland
223.Alcohols are reacted with metallic sodiyp, "

form:

a) ether b)  phenol

c) alkoxides d)  benzene
224.Reaction of alcohols with sodium and thep alky)

halide give:

a) ether b)  phenol

c) alkoxides d)  benzene
225.C;HsONa + C;HsBr—— __

a) b)  CoHs—CaH,

¢) C,Hs—Na d)  CoHg—O—Cyp,

226.Ethers can be prepared from:
a) Reaction of alcohols with sodium & then alkyl
halide
b) Reaction of alkyl halide with A0
c¢) Reaction of alcohols in the presence of

d) smaller group until alkyl group is of two H;S04 at 140°C
carbon atoms d) Noneof them can be used to prepare ethers
216.Usually ethlelzrs are kn(l)L:VF bg the:r name“s(:I PHYSICAL PROPERTIES —
s smd ergroup alkyl b} larger alky! group 227.The volatile liquid is:
c) no preference d) common or trivial a) ethers 2) p:;(er;'ol
217.The difficult way of naming ethers is: ¢) \yaterf : _ ) elkalies
a) smaller alkyl b) larger alkyl group | 228:Properties of ethers are: .
group | a) volatile b) highly '
c) no preference d) common or trivial inflammab
218.Formula of methoxy methane is: o ¢
a) CH3OCH3 b) CH3OC2H5 C) low b0|||ng pOIntS d) All of these
¢) CiHsOCoHs d)  CHiOCeH: 229.Which molecule has not hydrogen bonding in
219.Formula of methoxy benzene is: them?
a) CHzOCH; b) _CH30CHs a) alcohol b) water
¢) CiHsOCHs d) CHyOCsHs 6 d) ethers
220.Formula of ethoxy propaneis:
a) CH;OCH; b) CH3;OCyHs A
PN B &) Answers
221.Methyl phenyl ether is:
S PIeny e oy 1 [d][ 2 a3 [b]4]a E@
| 6 |c| 7 |a| 8 [c|9]|d "’1‘2"7
d -
a) CHsOC;Hs b ACH:0—C 11 d 12 [ a |13 [ d | 14 |
) 0 CH 16 [ d [ 17 | o [ 18 [c[19]a|B
21 | d | 22 |d[23]|c|24]|38 =]
¢) CHy—O— d) 0 CCH3 26 | a | 27 | d |27 |d[29]0 »@”3/
CH a e "
@ @H?‘" M |a|32]a|3]a 34«!——%7
3 | ¢ | 37 | b |38 |al|391C 7y
11.6.2 PREPARATION OF ETHERS M | b | 42 |a|43|d]4 L,g-—*s'o’j
222.The method to prepare etheris; 46 | a | 47 | b | 48 | a | 49 J”F’SS/ 0
fle DOWR b) . Wiliam son's 51 | d |52 |d|6[d |5 Tl
synthesis || 56 | a | 57 | a | 58.| b | 99 1%
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¢ T
:E:gt\g"’ 24
21 75 T~
SAETR N
| 2185 e
b 92 c |93 [T Toq [ hge-0
| 2| 98 | a |99 | g qog1y
Ry — | d 103 L&Twi
—T1d | 108 —LJO\QTWA
1/’1”/1 d !113 b | 114 IJW b
b | 118 Lﬂi b W a
a | 1231 d [ 124 q [1257
c [128] ¢ (129 a (13011
b | 133 = 190 b
a | 134] ¢ [135] ¢
d [ 138 d [139 [ d [1a0 5
el s 8
EECINRETIN S . Learning Outcomes
D 157 | a | 158 [ b [159 b 153 g tudents should be able to
%1 b | 162 d [ 163 ] c | 164 | a | 165
% d 167 | a [ 168 | b |169] a |170 g
Mld|[172] ¢ | 173 .
:75 1177 [ b [ 178 g :;; 3 :;g g In thlstopic, student should be able to:
T g :g; c [183] d [184 a 185 g a) E;zcnbe the structure of aldehyde and
18 d [ 188 d [ 189 a | 190 oS,
(491 /d [192]| b |193 | d [ 194 | a | 195 3 b)  Discuss preparation of aldehydes and
1% | a | 197 ] d | 198 ] c [199] b [200] ¢ kgtones by oxidation of alcohols.
21 d 1202 b |203] d |204] ¢ | 205 ¢ |fC Discuss following reactions of aldehydes and
im b |27 | a |[208]| b [ 209 )| d [210f c ketones:
?1; cc|212]d |213 | d [214| b | 215] a i) Common to both;
feld 2 la 28] 8 (219, d 20, ¢ * 24DNPH to detect the
c 1
ATRET : gg; g ;;; g 225 d presence of carbonyl group
* HCN to show mechanism of
e nucleophilic addition reaction
* Reduction with NaBH& or

g’“ LiAIH4
| ji) Reactions in which Aldehydes differs
from ketones i.e. Oxidation with

Tollen's reagent and Fehling's solution. .
iiij Reaction which show presence O

CH3CO- group in aldehydes and
ketones Triiodomethane test (lodo
form test) using alkaline aqueous

jodine.
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jons and Statements

Definit

inc ~ | Group: .
" Defftljrr:( A;?Z?gup is called carbonyl' functional
;;;Juiolr:—car' | /I group, carbon is bonded with oxygen

.h a douwie bond.” .

;hroug Dofine Aldehyde Group: | ,
—.—CO—~ H group is called aldehyde functional group.
3 Define Ketone Group:

C. __CO— H carbonyl functional group is also called

ketone functional group.”

4. Define Carbonyl compounds:

Organic compounds containing —CO0—

group are called carbonyl compounds.”

9, Define Aldehyde Compounds:

Organic compounds containing — CO— H functional

group are called aldehyde compounds.”

6. Define Ketone Compounds:

The organic compounds containing carbonyl group

bonded with two alkyl groups R —CO —R are called

ketone compounds.”

1. Define Condensation Reactions:

The process in which two molecules of same or different

compounds combine to form a new compound with

elimination of a small molecule like Hz0, NH3, CH30H or

C2HsOH is called condensation reaction.”

8. Define Aldol Condensation:

Aldehydes and ketones with a-hydrogen reacts .in the

presence of dilute alkali to form addition product known

as aldols,”

9; Define a-hydrogen:

A carbon directly attached to carbonyl carbon is called o

carbon and hydrogen attached to a=carbon is called

a~hydrogen.”

10. Define Cannizzaro’s Reaction:

The condensat.ion of two molecules of aldehydes without

g‘n‘dh%/ﬁéogen give a molecule of corresponding alcohol
salt of corresponding acid is called cannizzaro's

reaction." it is a self—oxidati '
' . —O0XxIdation
(dlspropomon) reaction, e

Define Holoform Reaction;
: ction;
nly acetaldehyde ang methyl ketones react with

halogens in the
. res : . :
sodium salt of thepac:ic(ja r:;Cr?d . hydroxide to give

Due to the formati
holoform reaction.”
Halofor Dtefine Haloform;
m term | :
Wilh rosne trrn IS Used becayge it gives followi
Pect 1o halogen atgs. o o owing product
Define lodoform Teét,ye OW ppt)

functional

A holoform test in which iodine is used with N

sodium hydroxide test.
14. Define Addition of hydrogen:

Addition of hydrogen is called hydrogenation o o
and aldehydes and ketones can be reduced.” '8
15. Define Symmetrical ketones:

In such ketones, only one carbon atom from bt .

is oxidized and a mixture of two carboxylic iy
obtained. Sy
16. Define Unsymmetrical ketones:
In such ketones, the carbon atom joined to thg g,
number of hydrogen atoms is preferably oxidizeq gy,
carbonyl group remains with the smaller alky| group b

Fully Solved Textual Exercisg

Each question has four options.

Encircle the correct answer.

1. The carbon of a.carbonyl group is:
(a) sp-hybridized
(b) sp? hybridized
(c) sp? hybridized

Qugn
i
]

(d) none of these
2: Formalin is:
a. 10% solution of formaldehyde in wat
b. 20% solution of formaldehyde in wat
¢ 40% solution of formaldehyde in wate
d. 60% solution of formtaldehyde in wat
3. Which of the following will have the highes
boiling point?
(a) Methanal (b) Ethanal
(c) Propanal
(d) 2-Hexanone
4, Ketones are prepared by the oxidation of
(a) Primary alcohol

(b) Secondary alcohol
(c) Tertiary alcohol
(d) None of these
S Acetone reacts with HCN to form
cyanohydrin. It is an example of:
(a) Electrophilic addition
(b) Electrophilic substitution
(c) Nucleophilic addition

(d) Nucleophilic substitution il
6. Which of the following compounds ¥ jg

give lodoform test on treatmef

l2/NaQH?

(@)  Acetaldehyde

(b) Acetone

(c) Butanone 4

(d)  3-Pentanone | 63

wi
1. Which of the following comp"“"dS |
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with Tollen's reagent?
(a) CH3; COH

(b) CHy CO CH,4

(c) CH; COOH

(d) CH3 CO CH,CH,
Cannlizzaro's reaction is
(a) Formaldehyde
(b) Acetaldehyde
(c) Benzaldehyde
(d) Trimethy| acetaldehyde

Which of the followin rea : ,
both aldehyde ang ke?one;??em Will react with

(a) Grignard's reagent
(b) Tollen's reagent
(c) Fehling's reagent
(d) Benedict's reagent

Important MCQs

10.  Aldehydes are oxidized

(a) Primary
alcohol

: (c) Ter-alcohol (d) Carboxylic acid

:‘_ 1.  Carboxyl compounds haye functional group:

B i(a) R-C-X “(b) R-CH=0

= () RCOR (d) all

12 The homologous series of aldehydes and

; ketones have general formula:

not given by:

to give:
(b)  Sec-alcohol

! (a) C“Hzﬂo : (b) CanO
[0 CiHaO (d) CuH:On
13, Formula of acetone is:

- (a) HCHO : (b) CHiCHO
(e) CHsOCHy " = (d) ~CH30CzHs

& Reaction of Grignard's
- formaldehyde gives:
(8 pri-alcohol

£3

reagent with
(b) sec—alcohol
~ (0) ter-alcohol (d) carboxylic
: Reaction of Grignard’s reagent with
« aldehydes other than formaldehyde gives:
. Reaction of Grignard’s reagent with

formaldehyde gives:
(@) pri-alcohol (b) sec—alcohol
¢ ter-alcohol (d) carboxylic

" . ives: Reaction of Grignard's reagent with
, formaldehyde gives: . . . .
pri-alcohol (b) - sec-alcohol
0 ©) ter-alcohol (d) carboxylic

" lodoform test is given by:

% Fomaldehydeand  (b). Formaldehyde

Reaction of Grignard’s reagent with ketones'

SHEMIsTry

| 26.

Py 243

(C) Acetaldehyde and

methyl ketones (d) Acetaldehyde

8. Aqg
frorflh:l:glswglr;db‘;ett:;? €an be prepared
(a) reduction ‘(b) idati
19 ) CdeCOmpositiOn (d) Z)y(lnt:g:?s
cg::‘e';‘;gnf(\ﬂa:;?s of aldehydes are given by
(a)  ketone (b) alcohol
" () carboxylic acig (d) ester
0. Cannizzaro's reaction |s type of reaction:

(@) seif - (b) disproportion
oxidation—-Reduction reaction
reaction

(c) addition (d) aandb

21 Whlch reaction s of condensation or
addition elimination reaction?

(a) ketol (b) aldol

(c) cannizzaro (d) Allof these

22, Hydroxyl amine is a derivative of:
(a) - alcohol (b) aldehyde
(¢).* ammonia (d) ketone
23, Aldehydes are reduced to:
(a) pri-alcohol (b) sec—alcohol
(c) ter—alcohol (d) Al of these
24, Which is mild oxidizing agent?
(a) Tollen's reagent (b) KMnOJH,SO,4
(¢) KaCr:01H;S0, (d) dil HNO;
25, Which is strong oxidizing agent?
(a) KMnOy in H;S0O4 (b) KaCr07in HaSO4
(c) dilHNO; (d) Allof these
Ketones can be oxidized by:

(a) Tollen's reagent (b) Benedict solution

(c) Fehling solution (d) dil HNO;

27, Condensation of  aldehydes with
a—-hydrogen gives:

(a) acetal (b) ketal

(c) aldol (d) cannizzaro product

28. Aldehydes give reactions:

(a) Oxidation and (b) base-calalysed

reduction nucleophilic

(c) acid catalysed (d) Allof these

nucleophilic
29. = Dehydration of alcohol gives:
(a) alkane (b) alkene
(c) aldehyde (d) ketone
INTRODUCTION
30. Organic compounds having functional group
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31.

32.

33.

35.

.

0
-—-& —H are called:

a) aldehydes b) ketonos
0)) alcohc);ld d) carboxylic acld
Organic compounds having functional group
0
-—Jl‘ — are called:
a) aldehydes b) ketones

¢) alcohol d) carboxylic acid
Organic compounds having functional group |

0
—-éj: —OH are called:
a) aldehydes b) ketones
c) alcohol d) carboxylic acld
The general formula of aldehydes [s:
0 0
a) R———'é—H b) R—-P:—R
(0 0]
c) R—(UJ —OH d) R—& —OR
The general formula of ketones Is:
? 0
a) R—-—é —H b) R—PS —R
o) 0
(I:! I
¢ R—C—OH d R—C—OR
The general formula of carboxylic acids is:
0 0
l
a) R—é —H b) R—(! —R
? ?
c) R——é —OH d) R—JI —OR
The general formula of esters Is:
? 0
a) R—é—H b) R—&—R
? 0
c) R—é—OH d) R——}IJ——OR
The general formula of acid halides |s:
't 0
8 R—G—t b R—t_R
(0]
| 0]
The carboxyl group s: =

39.

4.

42,

0
¢) .._-H:——-OR

a) sigmabond b)
¢) double bond d)

a) hydrogen
c) oxygen d)

- d) at any place in the

0
b —C—
0
d) -—g:-x
In carboxyl group the bond between e »

oxygen Is:

0
) -—-&——H

single bong
triple bond
In aldehydes carboxyl group |s attacheq toy

|east one atom of:
b) chlorine

nitrogen

0
In aldehydes, functional group 4@ -
exists at the:
a) middle of chain b)
c) start of chain

d) at-any place in the
chain

end of chain

o)

In ketones, functional group —(u: — may b
present:
a) middle of chain
c) startof chain

b) end of chain

chain

0
.
In carboxylic acids, functional group —C
—OH is present:
a) middle of chain b)
) start of chain
d) at any place in the
chain
In ketones, functional group containd
carboxyl carbon Is directly attached with:
8 onehydrogen  b) onecarbon
c) one hydrogen & one carbon
d) both carbon and
hydrogen
The homolggags member of serie!“f'
aldehydes & ketones have general form®
a) CI'IHMO b) CanO
¢) CiHaO d) CznHiOn .
Aldehyde group is present in most of
8) Sugars ~'p) phenols
¢) carboxylicacids d) alcohols

end of chain
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cipal constituent of
4. frrai;raﬁcn and flavours .:::any olls used as
aldehydes b) ketones
‘ Halid?‘sr and m thd) il
B ents e functional group
aldehydes b)  ketones
/CLfHalides d) nitrides
NOMENCLATURE (ALDEHYDES)
ﬂildehydu, “e” of alkane s replaced by
a Al b) ol
¢) Ane d) oxy
g, In ketoses, “e” of alkane Is replaced by:
a) Al b) ol
¢) Ane d) oxy
g, Common names of aldehydes are obtalned
from carboxylic acids by replacing with
aldehydes:
a A b) ol
c) Ane d) olc acid
52 Formula of aldehydes Is:
g HCHO b) CH;CHO
¢) C:HsCHO d) CsH,CHO
5,  Formula of acetaldehyde Is:
a) HCHO b) CHsCHO
- ¢) CzHsCHO d) CsH,CHO
8.  Proplonaldehyde has formula:
a) HCHO b) CH.,CHO
¢) CaHsCHO d) CsH,CHO
. 5. Butyraldehyde has formula of:
V a) HCHO b) CH,CHO
} ¢) C:HsCHO d) CsH;,CHO
. % Pentanoaldehyde has formula of:
| a) HCHO b) - CHsCHO
f ¢) C:HsCHO d) -~ CiHsCHO
. . The positions of other groups on the chain
'z are indicated by letters:
If a) Greek b) Latin
|y O Ambic d) Romans
f:; The aromatic aldehydes are not given
: Names:
3 Greek b) Latin
o € Arabic d) common or trivial
- Methanol has formula:
| :} HCHO b) CHiCHO
f o SACHo d) CHCHO
| : ;?:al has formula: ,
) C*:ig b) CHsCHO
: HO d)  CaH,CHO

S TT————

61,

62.

63.

Ethanal hag formula:
a)  HCHO b)
€)  CiMHCHO d)
)ngand has formula:
a CHO b) CHLCHO
€) CHCHO d)) CdifCHO
2-chlorobutanal has formula:

CHLMO
CMAOHO

a)

0
CHICl—CHr-"CHr-—-al —H
b) 0
CHy—CH;—CH— ?: —H

I
cl

c) O
Cl—CH;—CH—CHr—-a‘ —H

I
cl
d) 0
Cl—CH?--CHr—CH—é—H

I
Cl

Which Is not isomer of each other?

O
a) CHy—CH—CHr—CHr— C —H

||
c c

0
b) CHr—CHr—CH:—CHr—(IJ —H

| I
Cl Cl

0o
’ CHp—CHy—CHy—CH—C —H
| I
cl C
cl

I
d) CHy—CH—CH—CHr—co—H

|
Cl

KETONES NOMENCLATURE

Common names of ketones are given:
a) by writing alkane at the end
b) by writing alkyl name
c) bywriﬁngalkylgroupaandatltnendum
d) bywdﬁngalkylgmupaw\eandoinm
Aromatic ketones are not given names:
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a) IUPAC b) Latin
¢) Trivial d) English or
67. Formula of acetone (2-propanon®
propanone) Is: 0
|
(”) CH;;CHT'—'é
a) Chy—C—CH; b) —CHy
? i
] .
CHyCHy—C @——C —CHs
—CHLCH
c) 3 d)
68. Formula of ethyl methyl ketone (2-butanone
or butanone) is:
i
(") CH3CHr—C
a) Ch—C—CHz b) —CHs
i i
CHCH,—C @—C —CHjs
—CH,CH
c) 3 d)
69. Formula of acetophenone Is:
0]
I
0 CH;CH—C
a) Ch—C—CH; b) —CH3
i i
CHCH—C @—C —CH
" Z_—CH;CH 3
c) 3 d)
70. Formula of Benzophenone ls:
0]
I
? CHiCH—C
0
L I
CHCHr ©—C—CHs
—CHALH
c) A d)
- - PREPARATION OF ALDEHYDES
: 2) ld:x'i'gdt?s are prepared from:
~ 9ication of primary alcohols
b)  Lucas tegt
¢) - Grignard's reagent -
. d)  Frankland reaction et . B

....8) _oxidation of pj
b) " oxidation of secq

Ketones are prepared from:

mary alcohg|
ndary alcoholg

€)...oxidation of teriary alooho]

W v v“}

i

d) Grignard's reagent

SREPARATION OF ACETALDEHYDE

pure acetaldehyde Is obtained by:

e a) redistillation b) crystalizatig,
¢) evaporation d)  sublimatiop
74, Ethanol oxidized ' to in the Presenc,
acidified sodium dichromate: “
a) methanal b)  methang
¢c) ethanal d)  ethanoic agig
75, Dry distillation of a mixture of calciy, saly
of formic and acetic acid gives;
a) methanal b) methanol
¢c) ethanal d) - -ethanoic acjg
76. Dry distillation of formic acid gives:
a) methanal b)  methanal
c) ethanal d)  ethanoic acig
77. Oxidation of.ethylene in the presencs
catalyst PdCl; and promoter CuCl, giye
industrially:
a) methanal b)  methanol
¢) " ethanal d)  ethanoic acid
78. - 2CH;=CH; + O ”"Cj:,:‘;"c" S
a) methanal b)  methanol
¢) ethanal d)  ethanoic acid
REACTIVITY OF CARBONS GROUP
79. A substance having sigma and pi bond int
gives: |
a) addition b)  substitution
¢) reduction d) neutralization |
80. A substance having only sigma bond gvés |
reaction: |
a) addition b)  substitution
c) reduction d) neutralization
81. A substance having bond in it gives addito’
type of addition reactions:
a) sigma b) pi _
c) twopi d) sigmaandp
82.  Approaching of reagent makes the car®
group:
a) non polar b) polar
c) ionic., . d) covaler'!t i
83. In carboxyl group, carbon carying P
positive charge behaves as: ol
a) _electrophile ~  b) nucleophile
c) . electrophile & nucleophile l
d) substrate = = . . pelr0
In carboxyl group, ‘oxygen carrying P

negative charge behaves as: .
a) - electrophile- b) nucleopfi®
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electiophile & nucleophil
substrate
carboxyl group hag distributio,

of oloctr,
donsity: Glron
‘ “ym'mliml(ml l;) UNSYMmotricyy
3 partially d)  eque ol
¢) | , Jually o
> symmetr Y dintributoy

cal
whether a reaction will be py
electrophilic In orlgin depends
a)  particular reaction b conditiong
o) rateof reaction d)  both (n)?;(h)
‘The nucleophilic  addition reactions
carboxyl group are catalysed by; o
a)  acids b)  baseg
o) acids and bases d) salts
‘The product formed during reactions of
carboxyl group in aldehydes ang ketone is

cleophilic of
upon:

called:
a) product b)  vyield
g adduct d) addict
.  The nucleophilic characters of the reagent
by a base: '
8)  increases b) decreases
¢) remains same d)  None of these

. The electrophllic character by the attack of

E' an acid:

. a) increases b)  decreases

) remains same d). None of these
The electrophilic character by the attack of a

~ catalystis: |

@ increases b) decreases

_ C) remains same d) Noneof these

- REACTIONS OF CARBOXYL COMPOUNDS

__ NUCLEOPHILIC ADDITION REACTIONS

Hf'ﬂ‘ .
LAY ¢

%
'5‘$3 :V";' *ﬁwi

ediate of aldehydes

: ,‘v_,_,'A'reaction is base catalysed? =
- Addition of HON et
. Addition of Grignard's reagent
.l.vA|(|jdltl0n of Sodium bisulphate

Th
‘ talysed addition:
' Polymerization

will take place with a nucleophilic -

] 108,

,W

96,

97.

98.

99,

100.

101.

102,

103.

a0
€ reaction of aldehyde’si\ﬁh,‘ich.i?fé,"f(‘g), base |

¢) paraldehyde d)
: c ?'Ad'gition of mineral acid slowly to aqueous

»» 247
h) addition o aImor;
‘(’)) ;l‘flllrllll!)rl 0f h'/rju,:;::l:‘
Hydre "
_)kzmn)g:?o rl‘d,r:jr;]!dc 4dds to aldehydes ang
i l;ym'whymin ' £ aleahala
€ sodium h’i'.ulphatu (;)) z;“{»jnk
Grignary's :2:;;;( dd
aads to aldehs
a)ketg;‘::rgi\v:r!g compound: VI
) SOfliqu/;)irrl:l]- ’ b) alcohols
- sulphate  d)  aldol
Aditon of sod
80
and ketonas glve‘;r:n bisulphate to aldehydes
a) cyanohydrin b) “-aleohals
C)  sodium bisulphate d). aldol
adduct
Condensation of two aldehydes & ketones
having a-hydrogen in the presence of a box
gives:
a)  cyanchydrin b) alcohols
c) sodium bisulphate d) aldol
adduct
Condensation of two aldehydes having no-a-
hydrogen in the presence of strong base
gives:
a) cyanohydrin b) alcohols
c) sodium bisulphate d) alcohol & salt of
adduct aldehydes
Acetaldehyde and methyl ketones react with
halogens in the presence of NaOH gives
product:
a) holoform b) metaformaldehyde
¢) paraldehyde d) ethanoloxine
Formaldehyde polymerizes in the presence
of dil H.SO4 to give:
a) holoform b) metaformaldehyde
c) paraldehyde d) ethanoloxine
Polymerisation of acetaldehyde in the
presence of dil.H,SO4 to give:
a) holoform b) metaformaldehyde
c) paraldehyde d) ethanoloxmg
Ethanol reacts with hydroxylamine to give:
a) holoform b) metaformgldehyde
¢) paraldehyde d) ethanoloxine
Propanone (ac?tone) reacts  with
" hydroxylamine to give:
. a)h,yc:,olo?orm b) metaformaldehyde

Propanone oxine
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106,

107,

108,

109.

110.

1.

solution of sodium cyanide produces:

a  HON b) KCN

¢)  NaCN d) HOCN
The cyanogroup —C== N Is hydrolysed to
the product:

a)  aldehyde b) ketones

¢)  phenal d) carboxylic acids
‘Lactic acid can be prepared from reaction of
acetaldehyde with:

a)  HCN b) NH;

¢)  H:N-—-NHOH d) NaHSO;

The reaction of HCN with aldehydes and
ketones having same number of carbon
atoms In product Is used to produce the
product:

a)  o-hydroxy acid

¢) (hydroxy acid

b)  (-hydroxy acid
d) adduct

Aldehydes and small methyl ketones react

with saturated solution aqueous solution of
sodium Dbisulphate to form crystalline
precipitate of adduct:

a) coloured b) blue

¢) green d) white
Bisulphite adducts formed during reaction of
aldehyde and small methyl becomes with
NaHSO; on heating mineral acid (HCI, H;S0Oy)
generate:

a) aldehydes b) ketones

c) parentaldehydes d) paentadehydes&
ketones

The reaction used for separation and
purification of carboxyl compounds from
non carboxyl compounds like alcohols is
done by the reaction:
0]
I
CH—C——CH; + NaHSO; —u
a) CH, OH
\C/
7N\
CH,  SO,Na
CH, OH
b & +HCl 4 I
AN —2 5 CH—C—H  +
CH,  SO,Na
o NaCl+HzO+SOz
H~&-—H + CHyM -
B
) : MgBr(OH; 957 — CHy—CH; +
d) 2H~-l

CHEMISTRY

112,

113.

114.

115.

116.

17.

118.

b) 21&

0
(”:—ONa
Ketones don't react with sodium bisulyy
have alkyl groups than methyl; y
a) any may be the alkyl group
b) it must be ethyl group
c) it mustbe aryl group
d) any larger alkyl group than methyl don't iy
reaction ¢
The reaction in which two molecules o
same or different compounds combine to f°rme
new compound with or without eliminatio,, o
some small molecule is a type of reaction:
a) addition b) co-polymerisay
¢) condensation d)  substitution
The name aldol Is given to a progy,
because it contains functional group;

a) aldehyde & b) aldehyde !
alcohol ketone

c) .aldehyde & d) aldehyde gy
carboxyli ether
c

Two molecules of the same carboxyl compoun
condense to form:
a) enol b) aldol
c) cresol d) camphor
Condensation of ethanal gives in the
presence of dil. NaOH:
a) 3-hydroxy butanal
b)  3-hydroxy butanol
¢) 2-hydroxyl-butanal
d) 2-hydroy butanol
Condensation of propanal and ethanal In tht
presence of dil NaOH gives:
a)  3-hydroxy, 3-methyl pentanol
b)  3-hydoxy, 3-pentanal
c)  3-hydroxy-2-methyl pentanal
d)  3-hydroxy-3-methyl pentanal
Condensation of propanone In the prese’™
of Ba(OH), gives:
a) OH 0
I I
CH;—CH—CH—C—CH;s
I
CHs
b) OHO
|l
CHy—CH,—C—C—CHs

|
CH;

Scannex d with CamScanner



—
—

I
‘; CHz——C,H—CHhC-_CHJ
|
- CHs
e ?f,d ol compound has a molecue op heating
a) NHs b) M0
¢) C:HsOH d)  CHOH

Heating of 3-hydroxybutanal in the Prese

of dil. HCI gives: nce

a) crotonaldehyde b) aldol
¢) enol d) ketol
j21.  On heating aldol in the presence of

bond between o and B-carbon ato
a) single b) double
Q) tiple d) polar
{2 When hydroxide lon acts as a base it
~ removes from aldehyde and ketones, a
hydrogen from the carbon:
a) «a-carbon b) (-carbon

¢) Ocarbon » d) L-carbon
{3,  Condensation of two aldehydes having no a-
hydrogen undergo reaction:
a) aldol b) cannizaro reaction
condens :
ation ;
¢) NaHSO;reaction d) _HCN reaction
. 4. Cannizaro’s condensation occurs In the
presence of:
.9 weakacid b) weak base
.9 strong acid d) strong base

i o Afldol condensation occurs in the presence
£ 0 :

120.

ms forms:

T T L e 5

—C—cH
Ndensation of benzyl

dil. HCl, a

+| 3.

%

135.

136.

b). _gthanal 0

128,

129,

130

131.

132.

133,

134.

P 249
Pres;}nce of NaOH give:
ethyl alcohgl b)
methyl al
NI
specie of acig :;lf;el::e Presence of alkali give
o 22;?nf0f acid b)  cation of acid
Holof Ot acid d)  anyone may be
Pres orm are glven when halogens In the
alde:nge of sodium hydroxide react with
" em:y €s and ketones having only group in
a)  methyl b) eth
yl
©)  propyl d) isopropyl
Hol’oform includes: ) i
a) iodoform b)  chloroform
€)  bromoform d). . iodoform,
chloroform
CHly is called:
a) iodoform b)  chloroform
)  bromoform d) iodoform,
chloroform
CHCly s called:
a) iodoform b) chloroform
c). bromoform d) iodoform,
chloroform
CHls s called:
a) iodoform b) chloroform
c) bromoform d) ioﬁlofo;m,
chioroiorm
]
R—C—CHy + 4NaOH + 3X, —> RCOONa +
NaX+3H0+
a) CHBr b) CHIl3
¢) CHCl d) CHX
]
CHy—C —H + 3I; + dNaOH —— HCOONa +
3Nal + 3H;,0 +
a) CHBr b) g:‘;(a
¢) CHCls d)
The yellow colour Is precipitates of:
a) CHBr z; o
c) CHCl3 )
The iodoform test is given by:

a) secondary alcohols with —OH at second

on e
carb ly primary alcohols give  this

" reaction

b o  zldehydes having methyl group
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138.

139.

140,

141.

142,

143,

144.

145,

46.

d) Al of these

A test Involving lodine and agueous sodium
hydroxide is called:

a) lodoform b) Lucas

¢) Bacyer d) Acetylide
lodoform is water:

a) immiscible b) insoluble

¢) insoluble and immiscible

d) soluble
Methyl ketones and aldehydes are
distinguished from other aldehydes and
ketones with test:

a)  immiscible b) inscluble

¢) insoluble and immiscible

d) soluble
Test used to distinguish between ethanol
from methanal and other primary alcohols is:

a) immiscible b) insoluble

c) insoluble and immiscible

d) soluble

Test wused to distinguish between
acetaldehyde and other aldehydes is:

a) immiscible b) insoluble

¢) insoluble and immiscible

d) soluble

Formaldehydes polymerizes in the presence
of dil. H;SO;4 to:

a) adduct b)  backchite

c) puric acid d) metaformaldehyde
Acetaldehyde polymerizes in the presence of

dil. H,S0; to:
a) adduct b)
¢) puric acid d)

backchite
Paraldehyde

Compounds containing general group >C

= N—G are obtained when aldehydes and

ketones react with:
a) HCl h) 80,
¢)  NHsderivatives d I

Reaction between aldehydes and ketones

with ammonia derivatives. Is ;
reaction: | e o

a)  condensation
addition
“elimination

¢) fermentation

or b) dxidaﬁon

d) subaﬁtﬁﬁbn

| A ¥ &
147.  Whichis ammenia derivative group?
a) —NH—COH b) —NH—NN,
¢) —NHC:Hs d) Al of these
448.  Ammonia derivative(s) are (is):
z) hydroxylamine b)  hydrazine
¢) phenylhydrazine d)  All of thege
149,  Ethanal reacts witr.\ hydroxylamine tq form
the presence of acid:
a) oximes b)  ethanal oxime
c ropanone oxime d) ethanal
) prop et theny
150.  Aldenyde and  ketones - react With
hydroxylamine to get:
a) oximes b)  ethanal oxime
¢) propanone oxime d) ethand phen
hydrazone
151.  Propanone reacts with hydroxyl amine ¢,
get: ‘
a) oximes b) ethanal oxime
c). -propanone oxime d) ethand
hydrazone
152, Ethanal reacts with phenyl hydrazine to get:
a) oximes b) ethanal oxime
c) propanone oxime d) ethand pheny
hydrazone
193.  Propanone reactw ith phenyl hydrazine to
give:
a) oximes b) ethanal oxime
C) propanone oxime d) propanone pheny!
hydrazone
154.  Aldehydes and ketones react with hydrazine
to form:
a) oxime b)  phenyl hydrozoné
) hydrazine d) hydrazone
155.  Crystals of 2-4-dinitrophenyl hydrazone aré:
a) vyellow b) orange
c) yellowandorange d) red
156.  Which can be reduced?
a) alkenes b) alkynes
¢) aldehydes d) Allofthese
157. * Which are reduced to primary alcohol?
a) alkenes b) alkynes
c) aldehydes d) Allof theslfioIs
158,  Which are reduced to secondary <

a) alkehéfs'_“‘ b) alkynes
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166,

1
.
8
1
i
R
|

{
]
]

162.

165,

.

D P e P P ——

c) aldehydes d
a) gaBH—i b) NI
E u d K
k. 160. Oxidizing agent: ) M"OdeSQ
e a) NaBH4 b) Ni
| yg.  Hydrating agentis: YH80,
| a) NaBHa b) Nj
e ) KMnO-%/H:zSOJ

Methanal is reduced in

catalyst into: the presence of
a) methane b) aICOhOI
¢) methanol d) ethanol
163.  Aldehydes and ketones are reduceq to:
a) 'methane b) alcohol
¢) methanol " d) ethanol
IR ton reduction, carboxyl group Is converteg
0: |
- a) methane b) alcohol
c) mgthanol d) ethanol
H_(":__H NaBH(
a) methane ~'b) alcohol
¢) methanol d) ethanol
Ethanal is reduced to: e
a) methane b) alcohal
¢) methanol d) ethanol
CH;CHO M54, ,
a) methane b) alcohol .
- ¢} methanol d) ethanol "~
168.  Propanone (acetone) is reduced to:
a) acetic acid b) ethone
¢) ethane d) 2-propanol
Which bond can't be reduced by NaBH4?
T C==Cii b) C=C
C=0 d) Both(a) &(b)
 The alkaxide jon is reacted with water to
3 akene 4 by alkjne
alcohol d) alkanal -

Catalytic reduction is done on adding
ydrogen in the presence of:

Y -y
. C). Pg s | . d),UNI.Pt&Pd
, a) C*H + [Hzl "Pt,Pdor Nl -~ |
cHkon 'b) CHiCH:OH
MCOOH ) HCOOH .

.

173,

174,

175,

176.

177.

178.

Ph 251

QO
|

H—Ctit 1) rrvarm

Q)  CH,OH
b)  CHyCH,0
¢) ¢ 3CH0H
HiCooH d)  HCOOH

H—C s [Hy) —tetior e
¥ cmg: b)  CH/CH,OH
I

¢ CHCH—CH,  d) HCOOH
Aldehydes combine with alcohols n- the
presence of HCI to form:

a) aldol b) enol

¢) ketol d) acetal
1,1-diethoxyethane Is also called:

a) aldol b)- enol

c) ketol d) acetal
Hydrolysis of which regenerates
aldehydes?

a) aldol b) enol

c) ketol d) acetal
Which Is used to protect the aldehydes
group against alkaline oxidizing agents?

a) - alcohol b) aldehydes

¢) ketone d) carboxylic acids

the

OXIDATION OF CARBOXYL COMPOUNDS

179.

180.

181.

182.

183,

184,

Mild oxidizing agents used for aldehydes
are:
a) Tollens reagent b) Fehling solution
c) Benedictsolution d) Allofthese
Strong oxidizing agents are:
a) Tollensreagent  b)
c) Benedictsolution d)

Fehling solution
KMnQOg4 or
K2Cr207/H2S04
Aldehydes are oxidized to:
a) alcohol b)
c¢) carboxylic acids  d)
(0]

I
CH—C—H+[0]—>
a) alcohol b)  ketones
c) carboxylicacids  d) acetic acid

0

Il
CHs—C—H +[0]—>

a) alcohol b) ketones

c)  carboxylic acids  d) propanoic acid
The number of carbon atoms in aldehydes

~ and carboxylic acids formed from them are:

a) same b) different

¢) unequal d) unsymmetrical

ketones
acetic acid
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185.

186.

187.

188,

189.

190,

191,

192,

193.

194,

195,

196.

Oxidation of ketones ist;

a) tough ;
gasy

c)Oxldation of ketones re

bond:
b
a Cc—0 d;

c)

impossible

very easy
quire breaking of

c—H
C—C c=C
’
The oxIidizing agent(s) used for ketones:
KMnO#/H2S04 b) K,Cro07/H2504
) d) Allof these

conc. HNOs e
c)Which carbon atom is preferably oxidized in

unsymmetrical ketones?
hgving least number of hydrogen atoms

b) maximum number of hydrogen atoms

¢) maximum number of alkyl groups

d) amixture of two carboxylic acids form
Oxidation of symmetrical alkenes yield:

a) having least number of hydrogen atoms

b) maximum number of hydrogen atoms

¢) maximum number of alkyl groups

d) amixture of two carboxylic acids form

a)
)

Acetone oxidizes to:
a) acetic acid b)  formic acid
c) alcohol d) alkanes
Butanone oxidizes to:
a) acetic acid b) formic acid
c) alcohol d) alkanes
]
CH—C—CH; + [0] —>
a) acetic acid b)  formic acid
c) formic acid & acec d) alkanes
acid
1
CH;—C—CH,—CH;y + 3[0]—
a) acetic acid b)  formic acid
¢) formic acid & acefic d) alkanes
acid

fAlde!1ydes & ketones react with 2,4-DNPH

orming - precipitates of 2 4-dinitro-

hydrione of colour: g *
a) " yellow or red ppt b)

€) " silver mirror d white ppt

brick red

3)  yellow or req '
c)AldsiLver mirror da ’ :rli]citl?rgzt
ehydes i :
formlng: react with tollen's reagent

o eloworreq p b)  white ppt -

197.

198.

199,

200.

| 201.

202,

c) silver mirror d)  brick req
Aliphatic aldehydes react witp Fe,
solution and Benedict solution ¢, ing
precipitate: rmi"g

a) yellowor redppt  b) white ot

c) silver mirror d)  brick reg
Ketones react with sodium njty

0
alkaline giving precipitate: Prussig,

a) yelloworredppt b)  white ppy

c) silver mirror d) wine oy
Orange
red

Ag(NH:):NO3 Is changed to Ag i 1
test giving ppt:
a) yelloworredppt b)
c) silver mirror d)
Ketones is given test with:
a) Fehling Solution  b)
c) Benedictsolution d)

ollew;

white ppt
brick red

Tollen's re
Sod. e
- Nitroprg
side tegt
Aldehydes give tests with:
a). - Fehling solution
b). Benedict solution & Tollen's test
c) Tollen's test
d) All of these
Which test is given by both aldehydes and
ketones:
2,4-DNPH b)
d)

Fehling solution
Benedict solution

a)
c) Tollen's reagent

USES OF FORMALDEHYDES AND AGETALDEHYDE

203.  Resins like urea, formaldehyde, bakelte a1
prepared from:
a) formaldehyde b) ether
¢) acetic acid d) ethanol
204.  Indigo and para-rosaniline dyes are prepared
from:
a) - formaldehyde b) ether
c) acetic acid d) ethanol
205.  The decolourising agent in rat dyeing ¥
is:
a) formaldehyde b) ether
¢) acetic acid d) ethanol
% Answers__
1] b2 ]c]3]d]4l?l ﬁﬂ
6 |d |7 |d|s|b|9o]? lgﬂ
11 d[12]a]13 c_JL"’
16 [ c |17 |c |18 | b | 19125
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m a .
@ﬁ 27 T o T a2
% 29 | g
D 33 | a |34 p ]
Fani 38 | b |3
FanX B b 4a ] 5
S | 48 | b 49~¢
, 46 _L—1 d
s 53 [ b ] 54| c—
b L9 58 | d |50 [ 5|
LT 63 | b 2 _
i1E= 68 | b 69| d
e 73 jeall 78 | ¢
7{ a | 17 78 [ ¢ | 79
L ——T"an a
39 83 | b |8 | b
|~
%9 88 | c | 89
| d
o _,b,_. 93 | d | 94 d
"
%10 9% | d |99 [ d
el
i@_,_l.)- 03| d |104] d le =
18] ¢ 108 | a [109] d ey Outcomes
% b ug e 1114 g udents should be able to
16 8 c |119] b
[l 123 b | 124 d “
16| b 128 | ¢ | 129 .
a In this topi
] a 133 | ¢ | 134 | d 2) Sh pic, student should be able to:
b 138 | a | 139 | ¢ fOW preparation of ethanoic acid by oxidation
a 143 d | 144 | d of ethanol or by acidic hydrolysis of Ethane
» a8 d 1149 b ; nlltnle (CH3CN).
: 531 d 11541 ) Discuss the reactions of ethanoic acid Witf
q es T d (153 | a emp-haSIs on:
¢ 1631 b [ 164] b ) Saltformation.
q rea T (169 [ i) Esterification.
d 73T o T174] o !u) Amgi chloride formation (acyl chloride).
d TIREIN IV)' Amide formation.
n ARTENLT o) Describe the strength of organic acids relative !
N a chloro substituted acids.
188 | a | 189 | d d) Explain th ive acidi
3 193 T 2 1194 ) Explain in€ relative acidic strength of carboxy
c fonilw a acids, phenols and alcohols.
d 03 19| ¢ 7. AMINO ACIDS:
a204] a In this topic, student should be able to:
| structure of o--amino acl

a) Describe the genera

found in proteins.

Classify the amino acids on the basis of nati

of R-group.

Describe Acid base properties of amino ac
f Zwitter ions.

and formation © |
Understand peptide bond formation.
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Definitions and Statements

afine Aliphatic Carboxylic nclfis '
: vyl group is attachad with

TR sAA Tl L

W
i

A carboxylic ackd i which cart S 8
3 oup i caliad aliphatic carboxylic acid,
2 Dafine Aromatic carboxylic aclds
A

N
S mw ~
iy group i

aaid in which carboxyl group is attached with

A cardboxytic _ fonac )
an anyl roup (—Ar), s called aromatic carboxylic acid.
3 "Dafine Monocarboxylic acids

L sarhonviic acid having only one carboxyl group in it is
sallad monocarbowylic acid”  Examples: CHyCOOH
cetic acid

A
Define Dicarboxylic acids

& L

A camhowylic acid having two carboxyl groups in it is
caliad dicarboxyhic acid.”

S Dafine Polycarboxylic acids

Carboxylic acid having more than one carboxyl groups in
it is caliad poly carboxylic acids.”

& Define Fatty acids

The zfiohatic monocarboxylic acids are commonly called
a3 {2y acids!”

Examples: Palmitic acid —— CysH;COOH  Stearic
acid CHx:COOH etc.

7. Deafine Nitriles:

Compounds having cyanide (—C=N) group are called
nitiies.”

8 Define Esterification

Cardboxylic acids react with alcohols in the presence of

to form esters. This process is called

2 30 £

Doncanizad H-S0D

LS L et R Pt B |:’\,L <
=

DT T~

b= Av.l-\-..\.‘x -

—_— e

CH:O00H + CoHOH =——=

~
3 - w1
T L \,v_“ A R

CH3;CO0C Hs+H,0
ester

Deafine Glacial Acetic Acid

1) o

~urs acetc acid which freezes to-an ice like solid at 17°C
s calied glacial acetic acid.”

10 Vinegar

The dilte acetic acid (about 4-5%) is called vinegar.”

1‘; Define Amino Acids

'NEse 22 the organic compounds containing both amino
< -Fs &nc carooxyl groups are called amino acids ”

i2. Define Acidic Amino Acids

—
(48]

2miN0: acids havi

are calied acidic aminonagcitc;:.o Sibo it
Efamp!e: Glutamic =2id, aspartic acig etc
13. . Define Basic amino acids |
? M0 acids having two amino
Called basje amino acids”
iE;amp!ea!é};sine. histidine ele.

Th.e i ,ar;j% ?;Utf-a[ Amino Acids . . . ‘
i ool Ca%\mg One carboxyl group and one

groups in them are

.y

Glycline, alanine etc,
15. Dofine Non-essentlal amine aelgs

Amino acids synthasized by the human body e,
called non-essontial amino acids " g
16. Define Essentlal amino acids

Amino aclds which are not being synthesizeq |
body ltself are called essential amino acigg «
1t Define Zwitter fon

A molecule with posilive and negative charg,
is called dipolar ion or Zwitter ion,"

18. Define Peptide

When two and more than two similar ¢ di
a-~amino  acids condense  with * each gu,,:,', '
climination of water molecule, the resulting Commu'j
formed is called peptide.” L
19. Define Peptide Bond or Peptide linkagg
The linkage between two-amino acids Is calleg bets
bond." :
20. Define Protein or Polypeptide

A macromolecule formed by the condensation of it
hundred thousand amino acids is called protein,"

Y b,
u"”vﬂ

4 inng %

bre,.
v \;’l‘

21. Define Tripeptide

When three amino acids combine, the molecule is ¢
tripeptide.

22\ Define Tetrapeptide

When four amino acids condense, the molecule is ¢4
tetrapeptide.”

23. Define o.—amino acids

The amino acids having amino group “NH;" at a—cat
is called o.—amino acids.”

Fully Solved Textual Exercise

1) Acetic acid is manufactured by: y
(a) distillation (b)  fermentd
(c) ozonolysis
(d) esterification
2) A carboxylic acid contains:
(a) a hydroxyl group
(b) a carboxyl group
(c) a hydroxyl and carboxly group
(d) a carboxyl and aldehyde 9f°”pcture d
3) Which acid is used in the mantid
synthetic fibre? ool |
(a)  Formicacid  (b) g::ﬂc a0l
(c) Carbonic acid ~ (d) et
4) Which following derivativé
prepared directly from acetic ac
(a) Acetamide
(b) Acetyl chloride
(c)  Acetic anhdride
(d)  Ethyl acetate
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a‘@

.‘: "

Which reagent is used to redu

group to an alcohol? €& @ carboxylic

2) Ha/Ni
HaPt (®)
(C) NaBH,
LiAJH: @
" The solution of which acid ;
1 d
® seasoning of food? 74 1s used for
(a) Formic acid (b)
(c) Benzoic acid (d)
Sutanoic acid
7 Organic compouunds X and Y react together
to form organic compound 2. What types of
compounds can X, Y and Z be?
R l X 7
| e
'@ Alcohol Esler Acid
o) Acid Ester Alcohol
e Ester Alcohol Acid
Alcohol Acid Ester
An aqueous solution of an organic

12

compound reacts with sodium carbonate to
produce carbon dioxide gas. Which one of

the following could be the organic
compound?
(3) CHz==CH —CH;
{v) CH;—CHO
() CH;C00C:H;s
(d) CHs— CH2— COOH
Which of the following is not a fatty acid?
(a) Propanoic acid ‘
(6) Acetic acid
(© Phthalic acid
(d) Butanoic acid
Acetamide is prepared by:
(a) heating ammonium acetate
(b) heating methyl cyanide
() heating ethyl acetate
o (@  the hydrolysis of melnyl
No | cyanide €33 -

Important MCQs &
) xylic “Tb)
acid e
 ticarboxylic acid ~ (d)

A compound containing

CHEMISTRY

13.

P 255
them are called:
(@)  ketone
. (b) ether
(c) Acarboxyllc acids (d) aldehyde
carbox i i
i ylic acid containing Ar group initis
(@) aromatj i i
iy atic carboxylic (b) aliphatic carboxylic

14,

15.

16.

17.

18.

19.

20.

1899,
| presence of NaAlHa:

~ (a) esters

" (c) alcohols

\ . acid
() dicarboxylic acid (d) carboxylic acid

COOH is an example of carboxylic

acid:
(a) argmatic carboxylic  (b) - aliphatic carboxylic
acid acid

(c)

dicarboxylic acid (d) carboxylic acid

In preparation_method of carboxylic acids
from alkyl halide always carboxylic acid
formed which have carbon atoms:

one less than in (b) one more than in

R—X R—X

(c) equaltoinR—X  (d) double to R—X
Which is not carboxylic acid with pungent
smell?

(@) formic acid

(a)

(b) acetic acid

(c) ethanoic acid (d) butyric acid
Carboxyl group has functional group in it:

(@) one (b) two

(c) three (d) four
Carboxylic acids react with acids releasing
gas from it:

(a) H20 as steam (b) CO

(c) CO. d O

Active metals react with carboxylic acids

releasing gas:
(a) CO (b) CO
(c) H.0 as steam (d) H.

Acetic acid reacts with PCls giving:
(a) acetamide (b) acetyl chloride

(c) alcohol (d) ether
Which are used as essences (flowers)?

(a) aldehydes (b) ketones
(d) esters

Carboxylic acids are reduced to in the
(b) acetyl chloride

(c) alcohol (d) aldehydes
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107 ae ot MEGAT)

¢ on complete raduotion 1

- Garboxytic 461G Hi and red phosphorus

the presence of
glves:
(a) ostors
(c) alkane§
24, Vinegar Is dilute solutlon of:
(a) acetic acid (b) formio acld
(c) butyric acid (d)  propiontc ackd
Glaclal acetic acld freezes to lce llko solld al

(h) aloohols
() aldahydes

25,
(°C):
(a) 07 (by 17
(c) 27 (d) 37
26, Bolling point of acetlc acld Is °C:
(a) 116 (b) 117
(c) 118 (d) 119
27. Acetic acld Is misclble In;
(a) water (b) alcohol
(c) ether (d) ab,c
28 Amino aclds contain functional groups In It:
(a) -CO- (b) ~OH
(c) -NH; (d) ab,c
29, Amino acids are bullding blocks of;
(a) protein (b) carbohydrates
(c) lipids (d) fats
30, Amylacetate flavour Is present In:
(a) banana (b) apple
(c) jasmine (d) _orange
INTRODUCTION
i
3. The organic compounds contalning -—é
—OH group are called:
s)) fhtenol b)  aldehyde
32 Tha‘irc;n::lc compo dd) c?r:)oxyllc o
unds conta
) 0rOUp D called: ning Ph—OH
8) phenol
&) Ketones b) aldehyde
3. Carbogyi d)  carboxylic acidg
xyllc acids functional roup Is:
. Functiong| ) —OH

[
consists of functlo%al g"mu;licboxyuc Soice

0
.

—CeH

4 ~OHax B —on

an,

:‘ﬁa

M,

an,

!
In:

39,
Is:

A0,

4.

42,

43,

44,

”’/@
{ f,

0) !{' feo O ) ;” = by
[he wrontd "oarh™ 1a datived fioy, Hinag
gronip i cathogyl gronp; My

9]
I
i) O b (ST
) (
I f

O ohiie carbo '“u oy
Miphatle  cathurylle  aclds hay
Ullflm atlachad 10 . {‘mm/'

b)  alkyl grovp b) atfl Grong

) phanyl grotp ) baney Yty
Aromatle cathoxylle  aclds haye Carby
group attached to group: f

n)  alkyl group by argd grouy

¢)  phanyl group ) boneyl grony
General formula of allphatlc carbosyll, g,

n o He O by R CoH

) i-CO—R ) RCOOK
Goneral formula of aromatic carboylic s,

#) H--OH b)  RCOOH

¢) RCOR d)  ACOOH

Carboxylic aclds having carboxyl group o

Is callod:

a)  mono
acld

) tdcarborylic acld  d)

catborylic  b)  di-carborylic sk

totra ~ carborfic

acld
Carboxylic aclds having two carboxyl groups
are;

a) mono  carborylic b)  di-carborylic 004
acid ’
¢) tcarborylicacld d) totra  carbor®
acid r

Carboxyllc aclds having three car?
groups aro o
a) mono carboxylc b)  dicarborf®
acld e

6) Il carboxylic acid ) lot'r: cart
* g than ont

Carboxylic aclds hnvll'ng mor p
carboxyl groups aroe callod: o

#) mono carboxylic b) dlcarboxy
o

acld
._ ly
¢)  tr carboxyllc acid d) gg, /

d ot formlc gcld ¥

Formula of methanlc acl
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o COOH D) CHyco
COOH Cl)H ' Palmitic 257
; 2 rom acld & gt
; ' a) rec?L:o?eSs of ratse;mc acid are ob
L & cormula of acetic acid (eth COOH 52 c) oxid:l‘ilon glls; tained
; ;) HCOOH i thanole acig) © Formula of ) peutazaon
v ¢) COOH CHi;CO o _ a) ¢, of paimitic ac hydrolysis
| d) CO OH 1H23COOH id ‘S,
dooH I OH 23, For?];ﬂ:uCOoH Z) Ci3H,COOh
| | CH; a; CHHan(())fgtoesr'C acldl)s: CutisCOOK
i | 5q ., CHuCOO b) C
. H 13H22C0O0h
| & rormula of oxalic acid ECOOH glc"lmmon names of d)  CyHyCOOH
E acid) is: (Ethane 1.2, ¢ a) en by then: carboxylic acids are
) HCOOH b) CH e c) :?a“fce b)
¢) COOH ;-COOH 55, Fo ce d person discovered
, d) COOH - “rfl;'l:c -a(.:.ld is given na)n'gesh?b|t
oy (l3 a) redn:)ISt which means: o Latin word
|H2 56 C)A btutter g)) Vin‘igar
' cetic aci y mi
. qu;;tyla of malonic acid (;?rg;?H a)) red oﬁtld is obtained ;I)'om:
acid) is: ane-1,3-dlolc C)  butter vinegar
s HCOOH ; 57 Butyric acid was d)  mik
¢y COOH d) CH3;COOH means: named from butyrum
| ) COOH a) - red out e
COOH Cle o C)F butter ; vigar
2 g ormic acid
| a) etlaon °bta'"°db§'°'“ fog out By:
& C c) filtrati crystallizati
a)For}rinCu(l)a of benzoic acid is: L | 99 )Carggig?lr:: are gi 9 SUb“mat"m“on
g o0 b) CH;COOH of alkane by. glven name by replacing "e”
d) a) “oic" acid
| COOH ¢ ‘a b) “one’
, : al iy s
& Forf;?:gHof i 60.  Acetic acid is also namde)d- %
3 a of phthalic acid is: a) methanoic acid ' o
) b
CH;COOH b)~ COOH c) propanoic acid d)) gthanmc acid
; utanoic aci
l 61. a)CH:S:;%QOH 13 also named as: o
C | ionic aci b o
) COOH COCH o acelic aci ) propanoic acid
, d  COOH 3 N d) both (a) & (b)
| CHy B 52' CER:«L METHODS OF PREPARATION
X H ‘ ar o'xyl'ic aclds can be prepared from:
| COO0H a) orkldatlon of b) oxidation of
P alkane |cohol
N idati R
N T ‘3.2 NOMENCLATURE c) oxidation of d) Allofthese
3 aﬁpahclds are: -l aldehydes
phatic mon IR g3,  Carboxylic acids can be prepared from:
oca Bt _ m:
rboxylic acids a) hydrolysis of alkyl nitrites
| p) reaction of COz with Grignard's reagent

¢ g;::foxwgc acids

§ o acids !

g -acarboyylic aci M ¢ hydrolysis of esters

1. ol xylic acids

P carboyylic aci d) Allofthese
ids g4.  Which method Is

used to prepare carboxylic

e e
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65.

66.

67.

68.

69.

70.

.

12,

13,

74,

@) hydration

acid? _
a) Hydrolysis f
e d)  hydrolysis 0

§ hyqrotysxs d it alkenes
t used in preparation of

of b) hydrolysis of CaCa

nitrites ]
Which method is no
acetic acid?
a) oxidation of ethane
b) hydrolysis of ethy! acetate
c) reaction of CO, with CHaMgX
d) oxidation of methane
Primary alcohols and a

to corresponding:

Idehydes are oxidized

a) alkanes b) alkenes
c) alkynes d) carboxylic acids
Aldehydes are easily oxidized to

corresponding  carboxylic acids in the
presence of:

a)  Strong oxidizing agents

b)  Highly strong oxidizing agents

c) Tollen's reagent

d) Tollen's reagent and Fehling solution

Compounds containing cyanide group
(—C==N) are called:

a) nitrides b) nitrites

c) nitriles d) cyanides
Hydrolysis of alkyl nitriles gives:

a) alkane b)  alkyl halide

c) alkyl nitrilde d) carboxylic acids

Hydrolysis of alkyl nitriles is done to get .

carboxylic acids in the presence of:
a)  mineral acids b)  mineral alkalies
) organic acids d) minerals acids &
alkalies
Reac.tion of alkyl halides with potassium
Cyanide in the presence of alcohols give:
a)  carboxylic acids b) aldehydes
¢) alkyl nitriles d) acid amides
Always carboxylic acid produced will have

number of carbon at
: . oms from carbon atom
In alkyl nitriles: 3

a; one more b)
C) . equal & same d)
& sam one less
gzragxyhc aglds can be prepared from the
o 52?1 ;ij Grignards reagent with;
es b
¢ formaldehyde 'd; Ié%t:nes

hich pro ST
e Process of ester wyll yield carboxylic

two more

b) - hydrolysis

¢)  oxidation reductio
n

75. R—CH==CH—R + 4{C] ‘.»,.!'71*02 o
a) RCOH b | e~
76. Oxidation of 2-butene gives:
a) Ethanaal b) Ethany
c) Ethanone ¢)  Ethareic -
13.4 PHYSICAL PROPERTIES —=w.
77. First three carboxylic acids (C, 1, 7=~
smell like: 7 Ty
a) impleasant by fomers
C) fruits ) m 08t
78. Aliphatic carboxylic acids from ¢, 1, Gt
odour: o
a) impleasant b)) fiowers
c) fruits ¢) purgens
79. First six members (Cs to Cq) of digea,
carboxylic acids are in state:

a) gas b) [liquid

c) solid d) semisoid

80. Aliphatic carboxylic acids are solubtiz g,
in water: '

a) CitoC; b) CitaC;

c) CitoCy d CitoC

81. Solubility of aliphatic carbowylic zciés ¢
water has trend with increase in melsciz
masses:

a) increases b) suddeniy
increases ber
decreases

c) gradually d) graduzly

decreases incraases
82, Solubility of carboxylic acids in Wz
due to bonding:

a) ionic b) covaen

c) coordinate d) hydrogen |

covalent Y
83.  Boiling points of carboxylic 2 #
relatively high due to bonding: |

a) ionic b) covaen ]

c) coordinate d) hydog

covalent ) 5
84 Molecular mass detef'mf"a‘."’t"aszw ;
shows that carboxylic acids e_ﬂ;e mﬂg': !

a) simple molecules b s”iﬁc por

c) cyclic monomer Cy

O—H—0~
8, ipe Gk
: e s 37 o
ugge

"

H—U 5
structure of carboxylic acids .
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5
st : simple molecules

| )
. cyclic monomer d) Gyrgl?éedmonom"”‘
Bolling point of formic aciq jg (In OC)‘ﬂer
-y 100 b) 115 "
o 151 d) 160
Boiling point of formic acetjc acld Is (jp o
a) 100 b) 118 nC):
y 151 - d) 160
Boiling point of propanoic acjq js in oC).
8y 100 g Ok
151 d) 160

Melting point of carboxylic

i & with increasing molecular ma:(::ds Inereases
E a) regularly b)  commonly
| ¢) always imegularly
Melting point of carboxylic agjqs havin
even number of carbon atoms s then nexgt
and previous ood number of carbon atoms:
a) 100 b)  lower '
¢) the lowest d) higher
o,  Melting point of propanoic acid is (in °C);
3 -22C b) —6oC
¢ -36°C d) —16°C
2. Melting point of butanolic acid is (in °C):
a) -22°C b) —6°C
¢) -36°C d) -16°C
#. Melting point of pentanolc acid (in °C) is:
. 8 s b) -6°C
¢ -36°C d) -16°C

‘% Carboxyl group displays chemistry of both -
. carboxyl and: '
B0 b) X

9 —0 d —0—R

- Generally reactions occur in carboxyl groups
- “ontaining compounds at:

0
[l
C._._
0
I
R—C
carboxylic  acids

o

b
B
9 ~C—ok

d
¥ oTypeS of )

reactions,

:eactfons due to hydrogen
eact!ons due to OH group
;fg}l:)hns due to carboxyl group as a whole
c ese :
' ;‘?;l?eo O + NaOH — CH;COONa + H:0 Is
3 Teq TeRCtiON involving:

259
::); roctions dug 1 g
d) x)"actionu due 1o ca:lg;.o v
98, 2CH c‘g these #19100p 5 a wholg
WOOH 4+
€024 H,0 g 4 1 2¢0 —» 2cH,co
g) reacti)onssdz::ytzoho;mcuon du;m:o"a +
) reaction it
'0ns due to O
g) reactions dyg (g carb{g: UI’: f
| N ) Alof these Y group as a whole
‘ CHy,Coo
Ho Is gt" NaHCO, —, cH,cooma + o,
) alype of reaction involving;
b reactions due to hydrogen
c; reactions due to OH group
K zlag:ltor?:sdue to carboxyl group as a whole
e
100 R&actlons of acetic acid with PCls, SOCI,,
e anol,' ammonia are due to involvement of:
a) reactions due'to hydrogen
b)  reactions due to OH group
3; /rf”actions due to carboxyl group as a whole
of these
& Answers
t1bl2/b[3fd[4]als5]d
6 | b|7]|d|8|d|9|af1]a
fMlal12]c|13|a 14| a|15] b
16(d [17|b 18] c|19]|d]|2]b
21|d |22|c|23|c|24]a|25]|b
26 | ¢ |27 | d |27|d |29|a |30] a
3]a|3[a[38[a3]|c|35][c
36| a |37 |b|38|d|3|d|4]a
4 [ b |42 c|43|d [s4]a|45]0b
4 | o 47| d |4 dfa[d]50]oa
51 d |52]c |53|d|54|a|s5]a
c5 | b | 57 | c | 58| a |59 |a] 60]b
1 g 62| d 63| d |64 c|65]d
oo | d | 67| d 68| c|69fdlT0]d
— 72| d |73 d|74|b75]d
7)c|T2] b 180 ¢
76 | d | TT1 S d |8 ¢
8 T Tes | c 89| d90]d
86 | a |8\ 2+ Tos|a |95 a
—T - (92| b __9.3_.——9—-* 0| b
I o o8 o 09] 2]l
(96| 4 | T2

“ons due to hydrogen
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' Learning Outcomes
Students should be able to

g

In this topic, student should be able to
describe and explain

a) Formation and uses of Addition polymers
such as polyethene, polystyrene and
polyvinylchloride (PVC).

b) Formation and uses of Condensation
polymers such as polyesters (terylene),
polyamide (Nylon-6,6).

c) Structure of proteins i.e.
secondary structures.

d) Structure and function of nucleic acid (DNA).

primary and

Definitions and Statements

1, Define Polymer or Macromolecules

The large molecules built up from small repeating units
(monomers) are called macromolecules or polymers.”

2, Define Monomer

The simplest ' ' '
monomer;.)" repeating unit of a polymer is called
Example [CH; —CH; —]

3, Define Polymer
A large molecule forme
repeated small and sim
polymer,”

A ,
Define Degree of Polymerization (D.P)

Itis the number of i
r . "’ ']
represenied by D.P,epeatmg umt§ In the main chain.” It is

It measures the length of the polymer chain

d due' to the combination of
ple units (monomer) is called

T M AT Py,
5, Define Molecular Mass

It is the product of molar mass of repeafing Unt
D.P." "y,
Formula: Molar mass of polymer = Mol .
repeating unit x D.P m g
6. Define Homopolymer

When two or more similar monomers compjpe to
they form a homopolymer.” Pl
Examples: Polymerization of vinyl acetatg
7. Define Copolymer

When two different monomers combine, they
copolymers.” n
Examples: Polymerization of vinyl acetate ang
maleate

8. Define Terpolymer

A polymer formed by combining three different g,
is called ter-polymers.”

Example: Polymerization of butyl acrylate, metha, -,
and acrylic acid gives a hard, highly tough polyme;,
9. Define Thermoplastics Polymer

A polymer which can be soften on heating and harge,
cooling .repeatedly with a little change in propertis ;
called thermoplastic polymer.”

Examples: PVC pipes, plastics, toys etc.

10. Define Thermosetting Plastics

A polymer which once soften on heating and harden
cooling can never be reshaped (soften) again on heair
is called thermosetting plastics.”

1. Define Addition Polymerization

When two or more monomers add up to fom a si
polymer, it is called addition polymerzain
Mechanism:  Addition polymerization involves f
radical mechanism.

iz, Define Condensation Polymerization
When two or more monomers combine mutually leth “f
functional groups of two monomers they combiné W’n
removal of a small molecule, it is called condensal
polymerization.”

13. Define Thermoplastics Polymer 0
A polymer which can be soften on heating and haef o5 §
cooling repeatedly with a little change in PP
called thermoplastic polymer.”

Examples: PVC pipes, plastics toys €

14, Define Thermosetting Plastics . grgen
A polymer which once soften on heating aaiﬂ heatd
cooling can never be reshaped (soften) &

is called thermosetting plastics.”

15.  Define Carhohydrates
The organic compounds containif
and oxygen are called carbohyqrates.
16. Define Monosaccharides

Omerg

/
g carbon hydme
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s A1 aimple s;quars and cannot be hydrolyseq

L . erd {c?rmul'n. The  generg| formula,

L paccharides 15 (CH0)n of
, mo™"™ hefine Disaccharides or Oligosacchar

] :7. when two o nine monosaccharidésdez |

-~ apine wilh qach othef releasing. a water mo!80u|: Iti
e disaccharides or ollgogaccharvdes." '
M= carbohydrate which when hydrolysed in the

b, of an acid or enz :

b c(’Oﬂc(' O’ ) yme, g'VeS
,Tgof:osaccha'ndesn. It is called disaccharides
3 ougosacchandes. o

A Define Glycosidic linkage

i bond between two monosaccharides formed js called
glycosidic linkage.

~ Define Trisaccharides

The carbohydrate  which yields three monomers on

two
or

| fydrolysis are called trisaccharides. Molecular formuyla;

| (qHzOn Example: Raffinose

Define Polysaccharides

? j Ca‘rbohydrales of high molecular mass which yield many

[
2
|+

¢ morosaccharides
© polysaccharides.”

E organic molecules made into
macromolecules?

. @  The cracking of petroleum fractions

. ) The fractional distillation of crude oil

' () The polymerization of ethane

() The hydrolysis of proteins

‘2 Which of these polymers is an addition
polymer?

.~ (@ Nylon-6,6 (b) ~ Polystyrene
?3- () Terylene (d) Epoxy resin
% Which of these polymers Is a synthetic
' polymer?

C @ Animal fat (b)  Starch

o 9 Cellulose (d)  Polyester
. Plastics are a_pollution problem because
- Manyplastics:

B 2) Are made from petroleum

on  hydrolysis are  called

Fully Solved Textual Exercise

1, In which of these processes are small

‘ Are very inflammable
| (g; Bum o produce toxic fumes |
5 Decompose to produce toxic products

The fibre which is made from acrylonitrile as
Onomer: ‘ B

f") Ve
(2)) Rayon fibre
‘ Acrylic fibra

w

10.

11.

12.

13.
14.

15.

M 26

f’poly Polyester fibre
olymeric subst
liquid state ang &nco that Is formed in the

solidis called q:  "Or0ened to a riga
(@ Fibre

®)  Plastc

(c) Varnish

(d) Polyamide resin

Vegetable oils are:

(@) Unsaturated fatty acids

(b) Glycerides of unsaturated fatty acids

(c) Essential oils obtained from plants

Which one of the following elements is not
present in all proteins?

(a) Carbon (b) Hydrogen
(c) Nitrogen (d) Sulphur
Which one of the following is a water soluble
vitamin?

(a) Niacin (b) Riboflavin
(c) Trypsin (d) Ascorbic
acid

Which one of the following enzymes brings
about the hydrolysis of fats?

(a) Urease (b) Maltase

() Zymase (d) Lypase

The reaction between fat and NaOH is called:
(@)~ Esterification

(b) Hydrogenolysis

(c) Fermentation

(d) Sponification

Which one of the following statements about
glucose and sucrose is incorrect?

(a) Both are soluble in water
(b) Both are naturally occurring
(c) Both are carbohydrates

(d) Both are disaccharides

Important MCQs

(a) carbohydrates

Which behaves as Insulator for animals

body?
e (b) proteins

¢) fats (d) skin |
( )‘The steroids of fungi and yegst are called:
(a) vitamin D (b) vitamin Dy
(c) ergosterol (d) cholesterol

An oll or fat with no double bond have lodine
 number:.
() 260 ¢ (b) 100%
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50% minimumid "
” lipids
i C W_hicp propery’s e pbreszrglilinoresen)i solid
ff 22:3&9 in water (d) form emulsion
17 Which is the derived lipid? ;
. a) common fats (b) vnfam:'n-'-ds
(c) common oils e(d) spinolip!
ior food factors are:
e (a) Mgt?sr;nd oils (b) carbohydrates
(c) proteins (@) Alofthese
19.  Factors affecting denaturation of proteins:
(a) changé in temp (b) strong reducing
and pH agent
(c) strong oxidizing (d) All of these
agent
20.  The high molecular weight materials which

yield on hydrolysis the amino acids is called:

(a) carbohydrates (b) lipids
(c) fatty acids (d) proteins
21. Cellulose does:
(a) satisfy human (b) stimulates
appetite intestinal
peristalsis
(c) givesfibreandbulk (d) Allof these
to the food
22. Cotton has cellulose in it:
(a) 96% (b) 97%
(c) 98% (d) 99%
23. Simple sugars are:
(a) monosaccharides  (b) disaccharides -
(c) oligosaccharides  (d) trisaccharides
24.  Poly hydroxyl compounds of aldehyde and
ketones are:
(a) carbohydrates (b) proteins
(c) fats (d) lipids
25.  The simplest separating unit of a polymer Is .
called:
(a) monomer (b) dimer
(c) trimer (d) macromer
26. Molar mass of high molecular w.f. polymers
ranges from:
(a) 1000 to 10000 (b) 10000 to 100000
(c) 100000 to (d) 1000 to 10000000
1000000
27.  Two or more similar monomers combine to
form: ‘
(a) homopolymer (b) copolymer
(c) ter polymer (d) thermoplastic
polymers
28.  Polymer formed by the combining of three

(a) homopolymer (b)  copolymer
(c) fer polymer ) me“’“@piayy
polymers
29.  Polyester resins have special use in;
(a) clothing (b) paints
(c) emulsion (d) floor Covern,
30.  CsH120s is molecular formula of: :
(a) Glucose (b) Dextrose

(c) Fructose (d) Allof these
A combination of glucose and fryg,
called:

(a) sucrose

(c) a&b
32. Tasteless sugars are:
(a) monosaccharides (b} trisaccharies
(c) oligosaccharides . (d) polysaccharige
INTRODUCTION oo~

Macromolecular hypothesis acceptance g
to efforts of Standinger came aboutin;

a) 1910 b) 1920

c) 1930 d) 1940
Acceptance of macromolecular hypothes;
was due to efforts of:

a) Kekule b) Gibbs

c) Standinger d) Anderson
Standinger proposed long chain formu
for:

a) polystyrene b) rubber

c) polyoxymethylene d) All of these
Large molecules with high molecular més
formed due to smaller units are called:

a) polymer b)  macromolecu

¢) micromolecule d) polymer ¥

macromolecué
Large molecule formed by combinatior
smaller units these smaller units aré call;ed'

a)  polymer b)  macromoe®

c) micromolecule d)

31. "

(b) table sugar
(d) lactose

33.
34.
35.

36.

37.

¢
polymer
macromolect?

For better or worst we are living in sociel)’
a) wood b; folagtic
c) diseased d) pla 9
The word polymer s derlved ff::;s i
poly means many anid mer M
in origin:
These words are in orgb ok

a) Latin

c) English d) F(r’(?nch
Macromolecules aré classifie 'anic

a) inorganic gy et

c) biopolymer d)

38.

39.

40.

different monomers is called:
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Diamond, graphile and sang

. ) grant
‘rs pelonged to: Molecules
a) inorganic b) organic
¢) biopolymer d)  synthetic

Lipids, proteins, carbohydrateg

a ;

2 acids belong to macromolecuyles: nd nucleje
g) inorganic b)  organic
c) biopolymer d)  synthetic

plastic, rubber, synthetic fibers

$ hacromolecules: belong to
a) inorganic b) organic
¢) biopolymer d)  syntheti
m Which is biopolymer?
plastic b)  rubber
¢) synthetic fiber d) lipid
5 Which is inorganic polymer?
a) plastic b)  rubber
¢) synthetic fiber d) lipid
— STRUCTURE OF PROTEINS
% Repetition is macromolecular is:
a) linear b)  branched
¢) interconnected d) Allof these
4. The length of the polymer chain is
specialized by repeating units in the chain:
a) number b) degreeof
polymerizafion
¢) Both(a) & (b) d) nature
The length of the polymer chain Is
~ specialized by the number of repeating units
called:
a)  number b) degreeof
polymerizaion
¢) Both(a) & (b) d) nature
Repeating unit  in polyethene
8) —CH— b —CH—CHr—
0 —CH— d —CH—CH—

The product of the molecular mass of
epeating units and the D.P Is called of
polymer; - < -
molecular formula  b)  empirical formula
) molecularmass  d) empirical mass
ep‘”ymer of polyvinyl chloride with DP 1000
3 “Ggioolecular or molar mass:

a)

b o b) 6300
% ), S d) 630000
‘ mP°|ymer of PVC having D.P 500 has molar
) o
3 83np
% 315 b) 63000

o T——

= Pp 263
: Molar
mcmc,né:;,r isdia mass of repeating ynjt o PVC
L c) 63 gg 53
* Most of pj 73
o e ‘e s s e
a)m°|ecular masses betwe;z- or fibers have
) 1883;?3330 b)  1000—100000
55.  Properties of :l d)  10000—100000
upon: Polymeric material depends
S; 2222:2:: gsture of macromolecule
mposition of macromolecule
¢)  structure of macromolecule
d)  Allof these
56.  Polymers class Is:
a) homopolymer b). - copolymer
c) ter polymer d)  Allof these
TYPES OF POLYMERS
57. Type of polymer formed by the
polymerization of single type of monomer is:
a) homopolymer b)  copolymer
) terpolymer d) Allof these
58. Type of polymer formed by the
polymerization of two monomers is:
a) homopolymer b) copolymer
c) ter polymer d) Allofthese
59, Polymerisation of vinyl acetate is a type of:
a)  homopolymer b) copolymer
c) terpolymer d) Allofthese
1 c| 2 |b| 3 |d| 4 |c|55]|c
6 b7 [bf 8 {c| 9 |c|10]d
11 |d] 12| d|[13]|c|14|c|15]a
16 |c |17 [ b [18 |[d |19 ({d |2 |d
2 | d| 22| d]|23|a|2|a]|2  a
2% | c| 27 |a|27|c|29]|a]30]|d
31 | c |32 [d |3 |b)|34;c 35 | d
3 | d |37 | d |38 d|39 (b4 |d
46 | d | 47 | c |48 |Db]|49 b|S0 ¢
51 | ¢ | 52 | @ 53 |c |54 [d[5 |d
56 | b| 59| a
56 | d | 57 | @

d) 31500
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i 6. Ecosystem: )
It is a smaller unit of biosphere.

7. Environmental Pol'lutants: .
The substances in the environment affecting aqy,
the human health, quality of life and natural functjoyy
ecosystem are called environmental pollutants,”

8. Air Pollution:

The addition of harmful substances which dam,

: ; ge
environment, human health and quality of lfe is ¢4 a;
pollution.”
9, Reducing Smog:

A smog chemically reducing in nature and hay
concentration of SO; is called reducing smog "
10. Oxidizing smog (Photochemical smog):
A yellowish brownish grey haze consisting of high

Leaming Outcomes
Students should be able to

In this topic, student should be able to:

a) Describe air pollutants,

b) Understand the chemistry and cause of Acid
Rain.

c) Depletion of  Ozone
chlorofluorocarbons (CFCs).

layer by

Definitions and Statements

Environmental Chemistry:

The breath of chemistry which deals with the chemicals
and other pollutants in the environment is called
environmental chemistry.”

2. Atmosphere:

The layer of gases around the earth is called
atmosphere.”

3. Hydrosphere (“Hydro” — ‘“Water” and
“Sphere” — “area”)

The surface of earth covered with water is called
hydrosphere.”

4. Lithosphere:

The rigid rocky part of earth rust extending up to 100 km
in depth is called lithosphere,”

S Biosphere or Ecosphere:

Region of earth which is able to support life is called
biosphere or ecosphere.”

concentration of some oxidants is called oxidizing smog* "

1. Ozone:

The allotropic form of oxygen having low b.p ang With
formula O is called ozone."

12. Depletion of Ozone Layer:

The removal of ozone is called depletion of ozone*

19l Ozone hole:

The depletion of ozone layer in the atmosphere continyeg
until whole ozone layer at a place was depleted making a
hole called ozone hole.

14, Water Pollution:

The contamination of water making it unable to use by
human is called water pollution.”

13. Petroleum or crude oil:

It is a complex mixture of many organic compounds
containing mainly hydrocarbons."

16. Pesticide:

The substances which are used either to kil the
unwanted or to control their reproduction process ae
called pesticides.”

17. Pests:

These are the harmful organism which destroy the crops
and transmit diseases both to plants and animals.”

18. Industrial Waste Effluents: .
The waste chemicals as by-products formed d””f’agl
production of a product in industry is called industn
waste effluents.” _

19. Dissolved Oxygen (D.O): .
The most important oxidizing agent in water |
molecular oxygen (O,).

20. Biocy:hemical Oxygen Demand (BOD)
The ability of organic matter in water to consum_s i
within five days. This consumed oxygen |
biochemical oxygen demand.”

S diSSOIVed

oxygen
: alled
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(a)hle"afgformls carcinogenic:

fully Solved Textual Exercise
The pH range of the acid rain jg;
a) 7-6.5 b)

6-5.6 d)
peroxyacetylnitrate (PAN) is an it
beings and it affects;

a) eyesl

c stomach

The range of UV-Bis:
a) 320 to 400 nm

200 to 280 nmc) 280 to 320 nm
d) 50 to 400 nm
A single chloride free radical can destro
bow many ozone molecules? y

6.5-6
less than 5
antto human

b)
d)

ears
nose

a 100 b) 10

o) 10000 d) 100000
Fungicides are the pesticides which;

a) control the growth of fungus

b) kill insects

¢) kills plants

d) kill herbs

DDT is a:

a) fungicide b) insecticide
c) herbicide d) all

The main pollutant of leather tanneries in the
waste water is due to the salt of:

a) lead

b) chromium (VI)
c) copper

d) chromium (IIl)

In purification of potable water the coagulant
used is:

a) nickel sulphate
b) copper sulphate
c) barium sulphate
d) aluminium sulphate
The temperature in the incineration process
has a range:
a) 900 to 1000°C
b)  650to1100°C
) 950 to 1300°C
500 to 900°C
L‘e‘"spaper can be recycled again and again
ay how many times? ‘
c; A b) 3
sl d 5

Important MCQs

lungs

(b)

PP 265
(c)

12, W‘:;J}Orh (d) kidney
(a) Fofrlclzz:;ied as a coagulant:
(c) aand b both (b)  Potash alum
13 Wateris purified b ) chlorine
(@) aeration ythe(g;oc;::: -
: . ulation
14, ) th[l)o:;ntat:fn (d) Al 3{ these
(a) four oxygen demand with in day(s):
© threo (o) - two
15, ) (d) five
Factors affecting quality of water:
(8) D.O (b) BOD
(c) COD (d alab,c
16.  Contamination of water of tanning industr
Is Aue to: no ater of tanning. inaustries
(@)  Cr(llt) (b) Cr(\t)
(c) Mn(ill) (d) - Mn(VIl)
17. Forms of waste products:
(@) heat (b) smoke
(c) solid (d) Al of these
18. How much pesticides have been synthesized
at present?
(a) four thousand (b) six thousands
(c) eight thousand (d) ten thousands
19. A single free chlorine radical can destroy
ozone molecules upto:
(@) 100000 (b) 100
(c) 1000 (d) 10000
20. Depletion of ozone is more during the
month:
(a) Jan—March (b) April—Jun
(c) July—Aug (d) Sept-Nov
21 Unit of ozone is:
(a) Debye (b) Dobson
(c) esu (d) Coulumb
22. Main cause of reducing map is:
(a) combustionofcoal (b) NOandNO;
(c) un-bumnt (d) Al of these
hydrocarbons
23. Coal contains sulphur in it:
(@ 1-3% (b) 1-6%
(c) 1-9% (d 1-12%
24, Volcanoes produce SOz
() AT% (b) 57%
(c)  67% () 7%
25. Reason of pollution are: ‘
(a) Population and (b) transportation
urbanization
(c) industrialization (d) All of these
26.  Nitrogen in the atmosphere is:

(b) 21%

(a) 78%
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27,

28,

29,

30.

3.

32.

33.

() 09% (d) 0.03%
@ Ti}ﬁ layer of earth around the earth s called:
{Mmosphere (b) Hydrosphere

(c) Lithosphere (d) Biosphere
Components of environment are:

(a) Atmosphere (b) Hydrosphere

(c) Lithosphere (d) Allof these
:;r:'c:sphere thickness is (in km) around the

() 10km (b) 100 km
(c) 1000 km (d) 1500 km
The rigid rocky part of earth crust called
lithosphere extends upto a depth of:
(@ 10km (b) 100 km
(c) 1000 km (d)_ 1500 km
INTRODUCTION|
Chemistry related to the study of
environment affected by the chemicals and
pollutants is called:
a) biochemistry b)
¢) pharmaceutical d) environmental
chemistry chemistry
The branch of chemistry interlinked with
biology, physics, medicines, agriculture,
public health and sanitary engineering etc.
is:
a) biochemistry b) physical chemistry
c¢) pharmaceutical d) environmental
The scope of environmental chemistry is to
study: ; :
a) sources of chemicals
b) transportation of chemicals
c)
d)

physical chemistry

transportation of toxic chemicals
All of these

COMPONENTS OF THE ENVIRONMENT

34.

What is component of environment?
a) atmosphere b) hydrosphere
c¢) lithosphere d) Al of these

ATMOSPHERE

35.

36.

37.

The layer of gases around the earth are
called:

a) atmosphere b)  hydrosphere

¢) lithosphere d) Allof these
Water bodies are included in:

a) atmosphere b)  hydrosphere

¢) lithosphere d) All of these

Rigid rocky crust earth upto a depth of 100
km is called:

a) atmosphere b)

hydrosphere
c) lithosphere d) g

All of these

38.

39,
40.
4.
42.
43.

44,

45,

46.
| 4.

48,
49,
50.

51.

92,

Region of earth capable of supporting i
called: '

a) atmosphere b)  hydrosphere

c) lithosphere d) Allof these
Atmosphere consists of gases:

a) N2 b) 0O,

c) Ar d) all
Nitrogen percentage in atmosphere is:

a) 76% by 7%

c) 78% d) 7%
Oxygen present in atmosphere is:

a) 78% b) 21%

c) 0.9% d) 03%
Argon in atmosphere is:

a) 18% b)- 21%

c) 0.9% d 03%
CO; in atmosphereis:

a) 78% b) 21%

C) 0.9% d) 0.3%

Ha, O3 CHi CO, He, Ne, Kr and Xe ar
present in atmosphere:

a)  78% b) 21%

c)  0.9% d) traces
Thickness of atmosphere is about kilometer:

a) 10 b) 100

c) 1000 d) 10000

Half of mass of atmosphere is present in
lower part of it (in km)

a) 52 b) &3

c) 54 =~ )T
Atmosphere absorbs:

a) ultraviolet rays b)  cosmic rays

c¢) harmful electromagnetic rays
d) Allof these
The gas essential for containing life Is:

3 0O b) CO:

¢) N d A |
Gas required by plants for photosynthesis.

a) O b) CO

c) N d Ar
Bacteria fixes the gas:

a) 0 b) CO

c) N d) Ar

a for
Components of environment necess "y

sustaining life are: o0 for
a) O, for breathing h(:tosynlh‘*Sis
gse
c)  Ngfor fixation d) Al Oflt:talned by
Heat balance of earth ls ma
sphere:

here
a) hydrosphere ) almos?
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—

¢) lithosphere d)
HYDROSPHERE

biOSphere

5:,/.——--H—ygrosphere covers thm

a) 708% D 71y
c) 728% d 738y
" Ocean contains part of earth's water:
a 95% b) 96%
c) 97% d  98%
- ::rltilrv:l:‘taer‘::aps and glaciers consists total
6) 1% b) 2%
c) 3% d 4%
s,  Freshwater of total earth water js:
a) 1% b) 2%
c) 3% d) 4%
5. Agriculture consumes part of fresh water:
a) 1% by 2%
c) 69% d) 23%
s,  Part of fresh water consumed in industry is;
a 1% b) 2%
¢) 69% d 23%
59,  Part of fresh water consumed in domestic
purpose:
a) 1% b) 2%
; ¢) 69% d 8%
% LITHOSPHERE
60.  Lithosphere extends upto kilometer of earth
* - crustin depth: :
a) 10km b) 100 km
¢) 1000 km d) 10000 km
f.  Eleven elements made part of earth mass:
_ a) 97.5% b) 98.5%
| ¢) 99.5% d) - 100%
. % Elements in lithosphere exist generally as:
f 8 metals " b) non-metals
| ~C)_metalloids ~  d) minerals
— BIOSPHERE
| % Smaller unit of biosphere Is:
8 specie b) ecosystem
Y plarkion d) troposphere
( *_Poltion qgue to adverse affect of

Substances on human health, quality of life,

Nd natyr| functioning of ecosystem s
Calleq: :

Sail pollution
naise pollution
Water pollution

-b; *nvironmental pollution
¢
9

wm

267

chimneys, ayt Products  given out from

9 s prosis
0|_| pollution
noise pollution
66 air pollution
. a) hich gas produces air pollution?
Oxides of sulphur )  oxides of carbon
67 €)  oxides of nitogen d) Al of these
- Primary pollutants are:
3) oxides of sulphur  b)  oxides of carbon
C)  oxides of nitrogen d) Allof these
68.  Secondary pollutants are:
a)  PAN & Ozone b) ~ aldehydes &
ketones
¢) sulphuricacidand ' d) All of these
peroxybenzol
CARBON MONOXIDE
69. Carbonmonoxide is:
a) colourless b) odourless
c). highly toxic d) Allof these
70. Which Is property of CO?
a) soluble in water b) insoluble in water
¢) notoxic d) pole coloured
. Natural source(s) of emission of
carbonmonoxide:
a) volcanic eruption  b) natural gas
- emission
c) oxidation of d) Allofthese
methane
72. Major source of generation of CO Is:
a) transportation b) volcanic eruption
c¢) emissionofnatural d) methane oxidation
gas .
73. Transportation causes to produce CO; in
atmosphere:
a) 72% b) 73%
c) T74% d) 75% y
74. Poisoning of CO can be reversed by giving
en at pressure:
a)“‘{gw P b) least
¢) medium d) h'gih o 2
75, i Headache, Tald"e uncon:c ‘:Il:s':excessive
eventually death is caused by the
as:
o D
c) CO, d Co

NITROGEN OXIDES (NOy)
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76,

|1 8 ]
fhich  are 82323 tzken as gyides

TF el

fitrogeny of | 87. NO, is atmosphere changes to:
3 N A e , ) a) carbonic acid b)  carbolic g
r’/ 'If? : ? r) by NO&NO, ¢) sulphuric acid d) nitric acigmd
77. IThr»' /f‘:id'/) ) dj NO&NO 88. S0; in atmosphere changes to:
atrr;o r,; ence  time of NO & NO; in a)  carbonic acid b)  carbolic a¢jg
P 39‘ ere are respectively in days: c) sulphuric acid d) nitric acig
'{l t,uo and three b)  three and two 89. Acidification of soil can leach metas:
—t)__three and four d)  four znd three a) Al b) Hg
- SULPHUR OXIDES (50,) c)Th Pbl " tdz, Ca‘f
. The percentage of SO by | 90. e elevated concentration of metal ¢y,
volcanoes is: g 3 posicpd: oy clogs of gills in fish: ’
o) 671% dj  17% J —
79. Coal contains percentage of sulphur: = S_MOG .
a)  1-9% b)  5-9% 91, The word smog is-a combination of smo
Cj 6%, d) 7-9% and:
80, Oxides of sulphur react in atmosphere by a) fog g) ;oke
various reactions to form: c) fork tai )_ ]
a) sulphates b)  sulphites 92. a)Re%ug;ng smog con a";’ co
- C)A -:ulpt'ndes d) 'sfuiptf}ate agrosol;sd 0) +$0; d) NO
' ngc;j:;- FEURS| SEERS HIPCOCIS ) 2 93. Photochemical smog consists of higher
, ' concentration of:
a)="=ose b) rc:epsilratory & a) oxidants b) ozone
, e c) a&b d) NO
¢) _kidney d) lever 94.  The yellow colour in photochemical smog s
HYDROCARBONS due to the presence of gas:
P
B82.  Paddy fields produce a significant amount of a) NO b) NO;
a)  CHi b) CiHs 95, Conditions for formation of smog are:
0 CHs d) Cetli a) sufficient amount of NO, hydrocarbons, and
83. Mean residence time - of methane In b ://%%me qg"a;'tf con;\pc:unds
atmosphere in years is: c)) sunlig?wrtm Dy veises
a) 1—7 b) 2—7
d) all
0) 7 d 4—7 96. Which oxidizing agent is eye irritant and
THE EFFECTS OF POLLUTED AIR ON toxic to plants?
ENVIRONMENT a) H0; b) HNOs
1. ACID RAIN ¢) PAN d Ozone __—
84. Augus Smith discovered in the mid of 3. OZONE _—
)seveqct'eenth century: 5 b 97.  Ozone gas has boiling point:
d aC! . ae a) low b) hlgh
e C)Ph acid rain d) fertilizer ¢) medium d) highest re
: enomenon of acid rains gain importance | gg. Amount of ozone in atmosp
in: e
s expressed in units:
c) 1 9505 d) 19E.SOS c) molarity d) Dh 2d 0200 Is
86. COz in atmosphere changes to: 99, The normal amount of overné
a)  carbonic acid b)  carbolic acid about in DU:
¢)  sulphuric acid d) nitric acid a) 150 b) 250

Scannex d with CamScanner



| —¢_ 1000

100.

101.

102,

103.

104,

105.

106.

0.

108

109,

-,

)

c) 350 d
Ozone layer is high: ) 450
a) 20—23 km b) 29
) 23—26km d) o 5‘_32 m

Ozone is presentin layer ar
a) atmosphere b)
¢c) stratosphere d)

ound earth:

ther
A large hole in the ozone Jay mosphere

region was discovered in: °r over antartic

a) 1960s b) 19705

c) 1980s d)  1990s
Ozone is produced in regions:

a) tropical b) polar

c) antartic d)  equator
Ozone acts as:

a) pollutant b)  saver

¢) ~oxidant d)  Allof these
By the mid of 1980s depletion of total
overhead ozone in antartic region is:

a) 20% b) 30%

c) 40% d) 50%
Term ozone hole is used for depletion of
ozone during months of:

a) Jan—Feb b)  March—Sep

¢) Sep—Nov d) Dec—Feb
Ozone in stratospherc extends upto km:

a) 0—15km b) 10—15km

¢) 15—40km d 15—25km
Troposphere extends upto km:

a) 0—15km b) 10—15km

¢) 15—40km d) 15—25km
Chlorofluorocarbons (CFCs) and aerosols

are inert in sphere:
troposphere b) < stratosphere
lithosphere d) - hydrosphere
A single chloride free radical of CFCs can
destroy upto ozone molecules:
10 b) 100
d) 100000

a)

¢)

3)

WATER POLLUTION

Diseases like dysentery, typhoid and
hepatitis are caused by mixing of in water:
lve stock wastes  b) ol spillage
detergent d) pesticides
etroleum or crude oil is a complex mixture
of compounds mainly:

E benzene b) minerals
i hydrocarbons d) phenols
. Y petroleum products are:

) Coloured b) colourless

114,

115.

116.

17.

118.

119.

120.

121.

122,

123.

124.

125.

126.

P 269

poisonous
bond toxic heavy
g from sediments
3)  pesticides
) live
s Wzstages
ynthetic o -
nowadays are:gn::lrc; th;;ens:hcndes formulated
one thousand b) tenthousands
Thetwrgot::)gsands d)  twenty thousands
Important pesticides are:
Herb.icides b) Insecticides
fungicides d) all
Chemicals used to kill insects are:
Herbicides b) - Insecticides
Pesticides d) fungicides
Chemicals used to kill pests are:
Herbicides b) Insecticides
Pesticides d) fungicides
Chemicals used to kill herbs are:
Herbicides b) Insecticides
Pesticides d) fungicides
Chemicals used to kill fungi are:
Herbicides b) Insecticides
Pesticides d) fungicides
Causes of infection to man are:
leather tanneries
industrial waste effluents
pesticides & livestock wastes
All of these
The wastes released as a by product during
manufacturing of some chemicals are called:
leather tanneries
industrial waste effluents
pesticides & livestock wastes

All of these
Which one is more toxic?
Fe by C
Hg d) Ag
Which is least toxic among the givens?
a) Hg&Mo b) Pp&Sb
c) Cré&As d Si&C
Which is the most toxic among the givens?
heavy metals b) non-me_tals
metals d) metalloids
Heavy metals are dangerous as:
these are directly eaten

b)

oil spillage
stock  d) Ead

detergents

a)
)

a)
)

a)
c)

a)
c)

a)
c)

a)
c)

a)
b)
c)
d)

a)
b)
¢)
d)

a)
c)

a)
c)

a

bg contaminate underground water
c) mixin cooked food

d) mixin medicines
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127.

-~

128,

129.

130.

131.

Injestion of heavy toxic metals (Pd, Hg, Cf,
As, Sb etc.) have safe limit:

a)  do not have same limit

b) in least amount not toxic

c) evencanbe takenin high amounts

d) different metals have minimum safe limit at

least upto 5 gm
Injestion of heavy metals can cause disease:
kidney diseases

a) anemia b)

¢) nervous disorder  d)  Allof these
Leather tanneries use big quantities of:

a) CrVisalts b) Crlll salts

¢) Mn-salls d) Pb-salts

Leather tanneries cause water pollution Py
converting Cr Vli-salts Into a chromium with

oxidation state:
+1 b) +2
+3 d) +4
Chromium VI is highly toxic causing disease
of:
a) kidney
c)  nervous disorder

a)
c)

b)
d)

lungs
cancer

FACTORS AFFECTING THE QUALITY OF WATER

132.

133.

134.

135.

b)
c)
d) Allofthese

Quality of water is measured by the term:
dissolved oxygen
biochemical oxygen demand
chemical oxygen demand

a)

The amount of oxygen dissolved in water to
oxidize organic matter Is called:

a) dissolved oxygen

b)  biochemical oxygen demand
¢) chemical oxygendemand

d) Allofthese

a)
b)
€)
d)

a)
b)

The capacity of organic matter dissolved in
water to consume oxygen with a period of
five days is called:

dissolved oxygen

biochemical oxygen demand

chemical oxygen demand

All of these
The amount

consu_med during supply of oxygen to the
orglqlar:jlc compound dissolved in water is
called:

dissolved oxygen
biochemical oxygen demand

of potassium dichromate

¢) chemical oxygen damantd
gy Allofthese
138, 60 abbraviation is udad for
a)  disaclyat oeyGen
b) Kioehemical oxyaen demant
¢) chemical oxyoen damantd
d)  Allof these
137.  BOD is termes for:
a) dissclves oxygen
b) kicrhemiczl oxyqgen demzng
¢) chemiczl cxygen demand
d)  Allofthese
138.  CODis termed for
z) dissclved oxygen
b)  bicchemical Sx/Gen demand
¢) chemiczl Cxygen demznd
d) Allof these
139.  Range of DO is (in prml:
a\1—4 5 —
c) 4—E dy 47
PURIFICATICN OF ‘WAT=R
140,  Water is purified by:
a) filtraticn 6) zerion
¢) coegulation d) Allafthesz
141.  Underground or surfzcz water 's et
beczuse itis:
a) (dirty B) contzns
WESIZIES
c) impure & unfit Tr oUW
2N nusTE =
142,  Suspended matter is settled in surificaion £
water by:
a) aeration o) cosguizion
¢) chlorination ¢ feament
143,  Passing of air to r=mcve foul '—3-“?“’
dissolved gases, organcsulpiur samee™
and volatile organic compouncs = e
step: _
a) aeration B) ngufa@
¢) chiorination d) feErE 5
144,  Materials suspended in watsf & C'f;w

colloidal form in raw watsr a2 o
aeration py coague™

a)
chlorination d) proatment

c)

Scanned with CamScanner



- 15,

iz

-;j_,-: HOCIis Compound:

chemicals like Aly(SQ,), or gy,
(42 purification of water during Ste:? are used in

a) aera{iOW . b) Coagulation
o) chlorination d)  treatment
. water is made disinfectan :
146 puriﬁcation ofwaterinthestep: t during
a) aeration : b)  coagulation
¢) chlorination d) treatment

pathogens in raw water are killed in step:

{47, .
g) aeration b)  coagulation
¢) chlorination d)  treatment
(6. chlorinating agent most commonly used in
disinfection of water is now-a-days:
a) chlorine b) HOCI
¢) calcium d) Allof these
hypochlorite
(4o,  Substance(s) used for disinfecting water
is(are):
a) chlorine b) HOCI
¢) calcium d) -celcium
hypochlorite hypochloride and
chlorine both
50. Alum or aluminium sulphate used as

coagulant in alkaline medium change into
precipitate of radicals of aluminium:

a) sulphates b)  oxides

¢) hydroxides d) chlorides
Commonly used coagulants are ions of:

a) Ferrous b) Al

¢ Cr d) Fermic
Suspended  particles  separate  with
gelatinous Al(OH); ppt:

a) absorbed b) ~ mixed

¢) adsorbed d) soluble

B, Insoluble ferric oxide is produced in the pH

range:

3 1o b) 6t9

9 3013 d) 81013

Coagulation removes suspended particles
(Solid) in ran water: |

3 60% b) 70%
i O 80% d) 90%
s a"The hardness of water is due to ions of:
‘j:'J"C) (’;‘9" b) Ca?
R o d) al

157.

188.

159.

160.

161.

162.

163.

164.

271

a)  polar inorganic b)

¢) ionic |
Chlorinati d) covalent
o on of water has harmful effect due
S reactions with dissolved:
ammonia b)

organic

a) _
organic
compound

c
) SO,

ammonia and

organic

compound
giesas?:::d . r?Ifm0':l'yp-oc:hlomus acid  with

13 In raw water gives:

chloramines b) NHCl

NHCI; d) NCh
Which one is eye irritant?

chioramines b)

NHCI; d) NCk
Which pH can prevent formation
chloramines during chlorination of water?

alkaline b) neutral

acidic d) slightly acidic
Chlorination of raw water containing phenol
produce a compound of offensive odour and
taste and is toxic. This compound is:

chlorinated phenol  b)  chloroform

CH:Cl d) CHLl
Chlorination of raw water containing organic
matter (humic acid) having reaction with
HOCI will produce:

chlorinated phenol  b)  chloroform

CH:Cl d) CHLh
Chloroform produced in sane water have
effects:

suspected liver carcinogen

rectal cancer

bladder cancer

All of these
Risks associated with drinking of chlorinated
water can be avoided by using for
disinfection in place of chlorine:

ozone b) chlorine dioxide

50, d) both(a) & (b

d)

a)
c)

a) NH:Cl

c)
of

)

c)

a)

c)

a)

c)

a)
b)
c)
d)

a)
c)

SOLID WASTE MANAGEMENT

163.

Subject solid waste management covers:
a) disposal of domestic refuse
b) disposal of industrial refuse
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O industial solid wastes @ An Swers
s &) Allof ”‘k‘r'\(‘ B | , 13 L(’ _4 1'“ "‘5* ~.
- 3 " ENY . . ot pogge=s Ay (’ 2 d - e Tee——t———— ] 4
EFFECTS OF DUMPING WASTE IN SEA & RIVERS || 1 S e e e e
166.  Water covers earth surface more than: ,:'1 (" 12 ¢ |13 d 141 d]15 5
R 50% by G0% vl o [7 | a |18 d 119 a o
) 70% d) - 80% |21 b j22]a|23)c |28} ciasy
LANDFILL. — |26 ] a |27} 8 gg 3 gz R}
167 Ahole used to dump the municipal wastes s (|99 d |32]d € 13Dl |35 Ky
called: 36 | b | 37] ¢ |38 d (89| d LA
a)  landtil h) olfluents 41 h | 42 G 43 d 44 | d 15& %b\.
o) leachate d)  incineration a6 | d | 47 d | 48] a 49 | b 7.‘50 ~E
168, Tho semi solid wastes In landfills Is callod: s | g 152 b | 53] a|54]c ‘§?~.r
a)  landhll b) f!lll\mnlz;l s6 | o | 57| ¢ 58 d | 59 dd 6‘0‘“ *E
‘ x‘.)‘ loachato | d) ‘uuti\llfzr‘:;lm’n ssod | 1761 | ¢ | 62 J 63| b |64 ~‘-9-~E\5~
169. . Site of land for landfill Is selected bas ST g 66 | d | 69| d 707
upon: NN 14
Q) topography b)  location of ground 71| d |72 | a 73| d |74 d 75MQ~
¢)  water table d)  Allof these 76 | b |77 d | 78 d |79 a 80 | g
170.  Site of land for landfills Is selected based || g4 | h | 82| a |83 ]| ¢ | 84| ¢ 8§-L
upon: _ 86| a | 87| d [88 | c |89 | d 90 2
a)  type of :sml' A 01 | a [92| b [93 ] c |84 b |95 T
l‘))) lt?f:t:F‘II\111lntf‘dl:‘po:ul zone :Q_GW _c 97 | a | 98| d | 99| ¢ |100]%
g et 101| o [102| ¢ |103| a |104] ¢ [105] ¢
171.  Gases produced in leachate are: 106| ¢ [107) c |108| a |109] a |110] ¢
a)  NHy b)  CHy My d 2] c (113 d (114] d |15] 0
c) HS d) _al M6 d [117] b |118) ¢ |119) a 120] 4
172.  Leachate contains: 121 d 122 b [123| ¢ |124| d |125] 3
a)  fatty acids b). -~ bacterin 126 b |127] a |128| d |129] a [130; ¢
¢) heavy metals d)  Allof these A3 d |132) d [133| a [134]| b [135 ¢
INCINERATION OF THE MUNICIPAL SOLID WASTE || 136 a (137 b [138] ¢ [139) d [M40] 4,
173. A process in which solid waste is burned at 141 d |142| a |143| a |144] b ﬁi*’b“:
high temperature ranging from 900 to 1000°C | {146/ ¢ [147| ¢ [148| b |149| d |[150) €
| is c:llleil: ' 151 d |152 ~C 153 c |154 Lﬂ—/;
a)  effluents m§%mwm1%deL@JJ&L%{
¢) . incineration d) lmch‘wtb 161] a 11621 b [163] d |164 d B E
- S 166 167 a |1 169| d | 170
174~ For incineration temperature range Is (in °C); ¢ a_|168] ¢ |19 C o]
- ; - 175 ¢
a)  700-800 b)  800-900 71 d [172] d |173| ¢ [174] ¢ |1/
Q L
175. C)Thc: O?ncliggo ti %) _1000-1100
wastes u.\)tor:(1 o may reduce volume of
a ‘
o b i2nd
: d)
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