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CHAPTER 1

SOLIDS

I Questions carrying 2marks

1. Write any two differences between amorphous and crystalline solids.

Crystalline solids Amorphous solids

They possess definite
geometrical shape.

They do not possess definite
geometrical shape.

They have sharp melting They do not have sharp melting point

point.

They possess long range They possess short range order.
order.

These are anisotropicin These are isotropic in nature.
nature.

True solids Pseudo solids

2. Write any two differences between Frenkel defect and Schottky defect in ionic solids.

Frenkel defect Schottky defect

This defect results when smaller ion
[cation] is dislocated from its normal
lattice site to an interstitial site.

This defect is due to missing equal number of
both cations and anions from their lattice
points.

This is dislocation defect. This is basically vacancy defect.

Density of the solid remains same. Density of the solid decreases.

This defect is shown by those solids
which have large difference in size of
cation and anion.

This defect is shown by those solids in which
cation and anion are of almost similar sizes.

3.Write differences b/n N-type & P-type semiconductors

n-type semiconductors p-type semiconductors

They are obtained by doping
pentavalent impurities atoms.

They are obtained by doping trivalent
impurity atoms.

Conduction is due to € ectrons.

Conduction is due to holes.

P, As, Sb, Bi are used for doping.

B, Al, Ga, In are used for doping.

4.Calculate the number of particles per unit cell of FCC [CCP].

Corners contribution = % x8=1

Faces contribution = % x6=3

Total number of particles per unit cell= Corners contribution . Faces contribution

=1+3=4




5.Calculate the number of particles per unit cell of BCC. . T _ I T

Corners contribution = % x8=1 | b

Contribution from the body centre =1 °

Total number of particles per unit cell= Corners contribution ;. body centre contribution
=1+1=2

6.What is unit cell? What is the number of particles present in a simple unit cell?
It is the smallest repeating unit, which when arranged in three dimension gives entire crystal
lattice.

Number of particles per simple unit cell = % x8=1

7.What are F-centers? Write the consequence due to the presence of F- centers.
The anionic vacancies occupied by electrons are called F-centers. The compounds show
colour.

8.What is meant by the term co-ordination number in solids? What is co-ordination
number in FCC crystal structure?
The number of nearest neighboring particles of a given particle in close packing of solids
is called co-ordination number.
Co-ordination number in FCC =12

9.What are paramagnetic substances? Give an example
The substances which are weakly attracted by a magnetic field are called paramagnetic
substances.
Eg: O, or Fe’*orcCr*

10.What are diamagnetic substances? Give an example
The substances which are weakly repelled by a magnetic field are called diamagnetic
substances.
Eg: H,0 or NaCl or CgHg

11.What are ferromagnetic substances? Give an example.
The substances which are strongly attracted by a magnetic field are called ferromagnetic
substances.
Eg: Iron or Cobalt or Nickel

12.Atoms of the element B forms hcp lattice and those of the element A occupy 2/3" of
tetrahedral voids. What is the formula of the compound formed by these elements A and
B?

Solution: B forms hcp =N
A occupy 2/3™ of Tetrahedral voids = 2N
A:B
ZX2N:N
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NN
4:3
So the formula of the compound is A4B;
13.A compound is formed by two elements M and N . The element N forms ccp lattice and
atom of M occupy 1/3" of tetrahedral voids. What is the formula of the compound?

Solution:
N forms ccp lattice =N
1/3" of tetrahedral voids = M

Zx 2N=M
3

M:N
1
—x 2N : N
3

2:3

Hence the formula of the compound is M;N3

Problems on density of solids.

ZXM

=a3 XN 4
a =-edgelength d=density of solid in g/cm3

1. X-Ray diffraction studies show that, copper crystallizesin a fcc unit cell with cell edge
of 3.608 x 10%cm . In a separate experiment copper is determined to have a density of
8.92 gcm™. Calculate the atomic mass of copper.

Solution: Given : a=3.608 x 10® cm
da3NA
M=— d=8.92gcm*
8.92 X 6.023 X102%3 X (3.608 X10~8)?
M = 3 ( ) N,=6.023 X 1023
_ -1
M =63.1gmol For fcc Z= 4 atoms

2. Silver forms ccp lattice and X-Ray studies of its crystals show that the edge length of
itsunit cell is408.6 pm. Calculate the density of silver ( atomic mass= 107.94).

Solution : Given :
_ zM
T a3Ny, a =408.6 pm
. 4X107.9
d= (408.6 X10~10)3x 6.023 X1023 N4=6.023 X 10
4 M= 107.94




d=10.5gem

3. An element has a body centred cubic ( bcc) structure with a cell edge of 288 pm. The
density of the element is 7.2 gcm™. How many atoms are present in 208 g of the
element?

Solution:
Atomic mass of element

Given:

_da’Ny
M= 7 d =7.29gcm™

_7.29X(288 X1071°)3X 6.023 X103
2
— -1
M= 15.79gmol for bcc Z=2 atoms
51.79 g contains .... 6.023 x 10° atoms
208 g element contains ....x

__ 208 X6.023 X10%3
- 51.79
X = 24.19 x 10% atoms.

M a=288X 10 cm

4. Silver crystallisesin fcclattice . If edge length of the cell is4.07 X 10%cm and density is

10.5 gcm'g. Calculate the atomic mass of silver. Given:
Solution:
da>N, d = 10.5gcm™®
=9 ) )
1 ; forfcc Z= 4 atoms
M = 106.59 gmol

5. Niobium crystallisesin body centred cubic structure. If density is8.55 gcm™, calculate
the atomic radius of niobium using its atomic mass 93u.

Solution:
Asthelatticeis bcc Z=2 atoms.
P zM
~ a3N,
3 _ zZM _ 2X93 3

= = 3.612 X10"**cm
dN, 8.55X6.022X1023

So, a=3.306 X 10%cm.
For bcc unit cell

r= %a = %X:e.soe X 10®




r=1.432X 10% cm=14.32 X 10°cm.

6. Copper crystallises into afcc lattice with edge length 3.61x10-8 cm. Show that the
calculated density isin agreement with its measured value of 8.92 gcm™,

Solution:

For fcc Z= 4 atoms

Atomic mass M= 63.5 gmol ™
zM 4X 635

d= = = 8.97gcm’®
a3N, (3.61X1078)3X6.023 X1023 9

Hence the calculated density is in agreement with the measured value.

7. Gold( atomic radius = 0.144nm) crystallises in a face centred unit cell. What is the
length of a side of the cell?

Solution:

For fcc a= 2v2r

It is given that atomic radius r=0.144nm.

So, a=2v2X 0.144 = 0.407 nm

Hence, length of the side of the cell = 0.407nm.

8. Aluminium crystallises in a cubic closed packed structure. Its metallic radius is
125pm.

i\What isthe length of the side of the unit cell. ii) How many unit cellsaretherein 1cm?®
of aluminium.

Solution :
i) In fce, unit cell a= 2v2r = 24/2X 125 = 354 pm = 354 X100 cm
ii) Volume of the unit cell = & = (354 x 10™°cm)° = 44174155 x 10 cm®

. . 1
Number of unit cellsin 1cm®of Al = —=2.26 x 10%
44174155 X10730

Il Questions carrying 3 marks

1. What is Packing Efficiency? Calculate packing efficiency in simple cubic crystal.
“The percentage of total space of the unit cell filled by particles is called packing
efficiency”.
Let the radius of the sphere be ‘r' and edge length of the cube is ‘a’
a=2r
Volume of the unit cell = a* = (2r)® = 8>

volume occupied by 1 sphere X100 0

% ; LT

Packing efficiency =
g y Total volume of the unit cell




§Hr3 X100

Packing efficiency = 0

8r3
Packing efficiency = 52.4%

2. Calculate packing efficiency in body centeredcubic[BCC] crystal.

Let the edge length of the unit cell =a
Radius of the sphere=r
Body centered particle isin contact with corner particles AB = Body diagonal = 4r.
In A EFD,
FD?= EF* +ED?
b’= aP+a =2a
Now in A AFD * .

AF’= AD*+ FD? {
CZ:a2+b2
P =a+2a=3a | &
c=+V3a - B >
But c=4r o
Therefore, =4r=+/3 a
_Ar
a=7
. 3 4r 3
~Tota volume of the unit cell = a :[\/—_]
3

4
volume of one atom (one sphere) = 3 e

Number of particles per unit cell =2

. 4
Total volume occupied by two sphere = 2 x L
volume of two sphere in unit cell

3]

Packing efficiency = x 100

total volume of the unit cell
4

2X 51'[1"3

Packing effici ency=——"3— X 100

V3

8 3
31'[['
6413

3V3

x 100 = 68%

3.Calculate packing efficiency in face centered cubic [FCC] or ccp and hcp crystal.
Let the edge length of the unit cell =a
Radius of the sphere=r

Length of the face diagonal AC =b = 4r H
In A ABC, AC?*=BC? + AB?
A
b= & +a G k \
‘w::
b:\/i a N
But b= 4r F
w\2a =4 .
E 8 D




a= 5 = 2\/§ r
~Total volume of the unit cell = a® = (2v2r )°

3

volume of one atom (one sphere) = % Tr
Number of particles per unit cell =4
Total volume occupied by four sphere = 4 x % '’

volume of four sphere in unit cell

Packing efficiency = x 100

total volume of the unit cell

4
4X — XmXr

Packing efficiency = 3—3 x 100
(2]
1?61'[1‘3
= x = 0,
avans < 100=T74%




CHAPTER 2
SOLUTIONS

I Questions carrying 1 mark

1.

10.

11.

12.

13.

What are binary solutions?
Solutions containing two components are called binary solution.

Which type of solution is formed by ornamental gold?
Solid solution.

Among molarity and molality, which is temperature dependent?
Molarity.

What is the effect of temperature on the solubility of gas in liquid?
Increase in temperature decreases the solubility of gas in liquid.

What is the effect of pressure on the solubility of gas in liquid?
Increase of pressure increases the solubility of gas in liquid.

State Henry’s law.
At constant temperature, the solubility of a gas in liquid is directly proportional to the
pressure of the gas.

Write mathematical expression for Henry’s law.
p = Kygx

At a given temperature and pressure, nitrogen gas is more soluble in water than
helium gas. Which one of them has higher value of Ky?
Helium.

Henry’s law constant for nitrogen and oxygen are 76.48 and 34.86 K bar respectively at
293 K. Which among the two is more soluble in water?
Oxygen.

Soda water bottles are sealed under high pressure. Give reason.
To increase the solubility of carbon dioxide gas in liquid.

State Raoult’s law for a solution of volatile liquids.
For a solution of volatile liquids, the partial vapour pressure of each component of
thesolution is directly proportional to its mole fraction present in the solution.

What are ideal solutions?
The solutions which obey Raoult’s law over the entire range of concentration are called
ideal solutions.

What are non-ideal solutions?
The solutions which do not obey Raoult’s law over the entire range of Concentration are
called non ideal solutions.




14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

What are azeotropes?
Binary mixtures having same composition in liquid and vapour phase and boil at
constant temperature are called azeotropes.

What are colligative properties?
The properties of dilute solutions which depend on number of solute particles and not
on nature of solute particles are called colligative properties.

Werite the Sl unit of ebullioscopic constant.
K Kg mol™

Define osmaotic pressure.
The external pressure applied on the solution just to stop osmosis is called osmotic
pressure.

What are isotonic solutions?
Two solutions having same osmotic pressure at a given temperature are called isotonic
solutions.

What happens to blood cell when placed in a solution containing more than normal
saline concentration(0.9%)?
Blood cell shrinks.

What happens to blood cell when placed in a solution containing less than normal
salineconcentration(0.9%)?
Blood cell swells.

What happens to blood cell when placed in a solution containing exact normal saline
concentration(0.9%)?
No change.

What is reverse osmosis?

If a pressure applied on the solution is higher than osmotic pressure, then pure solvent
molecules flow out of the solution through the semi permeable membrane. This
phenomenon is called reverse osmosis.

Mention one application of reverse osmosis?
Desalination of sea water.
Define Van’thoff factor (1)
Van’thoff factor to account for the extent of dissociation or association.
Van’t hoff factor is defined as
normal (theoretical molar mass)

=
Observed (experimental molar mass)
OR

Observed colligative property

Normal colligative property
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25.What is the significance of Van’t Hoff factor?

It accounts for extent of association or dissociation.

26.1f i>1, what is the conclusion drawn from it?

Solute in the solution undergoes dissociation.

27.1f i< 1, what is the conclusion drawn from it?

Solute in the solution undergoes association.

28.What is the value of i for NaCl.
A:2

29.What is the value of i fo K2SO4.
A:3

30.What is the value of i for sugar.
Al

31.What is the value of i for glucose.

A:

Il Questions carrying 2 marks.

1. Write any two applications of Henry’s law.
a) To increase the solubility of carbon dioxide in soft drinks.
b) To avoid the disease bends for sea divers.
2. Give any two differences between ideal solutions and non ideal solutions.
Ideal solutions Non ideal solutions
1. They obey Raoult’s law at all| 1) They do not obey Raoult’s law at all
concentrations. concentrations.

2. There is no change in enthalpy on | 2) There is change in enthalpy on mixing
mixing the two components. Or A,xH = 0 | the two components. Or A,,H # 0

3. There is no change in volume on mixing | 2) There is change in Volume on mixing
the two components. Or A,V =0 the two components. Or A,V # 0

Questions carrying 3 marks.

3. The vapour pressure of pure benzene at certain temperature is 0.850 bar. A non

volatile solid weighing 0.5 g when added to 39 g of benzene (molar mass 78 g mol”
1), vapour pressure of the solution is 0.845 bar. What is the molar mass of solid
substance?

w, X M; X P 0.5 X 78 x 0.850

= M., =
wy x (P2 —py)  ° 39 % (0.850 — 0.845)

=170 gmol™?

2

5.8 g of a non volatile solute dissolved in 100 g of carbon disulphide. The vapour
pressure of the solution was found to be 190 mm of Hg. Calculate the molar mass
of the solute. The vapour pressure of pure carbon disulphide is 195 mm of Hg.
(molar mass of carbon disulphide = 76 g mol™)

11




Wy XM X P _ 58x76x195
“wy x(p®—py) 2 100 x (195 — 190)

2 =171.91 gmol ™!

. The boiling point of pure benzene is 353.23 K. When 1.80 g of a non-volatile solute

was dissolved in 90 g of benzene, the boiling point is raised to 354.11 K. Calculate
molar massof solute. Kb for benzene is 2.53 k Kg mol™.

M 1000 X w, XKy, 1000 X 2.53 x 1.8
27 AT, X wy 2= 0.88 x 90

= 58 gmol !

. On dissolving 2.34g of non electrolyte solute in 40 g of benzene, the boiling point
of solution was higher than benzene by 0.81 K. K, for benzene is 2.53 K Kg mol™.
Calculate molar mass of solute.

_1000xwy XKy 1000 x 2.34 x 2.53
2" AT, X W 2 0.81 x 40

= 182.7 gmol !

1g of non electrolyte solute dissolved in 50 g of benzene lowered the freezing point
of benzene by 0.40 K. The freezing point depression constant of benzene is 5.12 k
Kg mol ™. Find the molar mass of solute.

1000 X w, X K¢ M. — 1000 x 1 x5.12
2T AT xwy 27 0.40x%50

= 256 gmol ™!

. 31g of unknown molecular material is dissolved in 500 g of water. The resulting

solution freezes at 271.14 K. Calculate the molar mass of the material. ( Given : K=
1.86 K Kg mol ™ andT{ = 273 K)

_ 1000 X w, X K¢ M. — 1000 x 31 x 1.86
2T AT xw, 27 1.86x500

= 62gmol 1!

. 200 cm ® of an aqueous solution of a protein contains 1.26 gof the protein. The
osmotic pressure of such a solution at 300 K is found to be 2.57 X 10  bar.
Calculate the molar mass of the protein. (R = 0.083 L bar mol™ K ™)

_ W2XRXT

1.26 x0.083 x 300 R
M2 = MZ =—————— = 61022 gmol !
mxV 2.57x1073x0.2
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CHAPTER 3

ELECTROCHEMISTRY
I Questions carrying 1 mark

1. What is molar conductivity?
Conductivity of the ions produced by one mole of the electrolyte in solution is called
molar conductivity.

2. What is limiting molar conductivity?
When the concentration of the solution approaches zero, the molar conductivity is
called limiting molar conductivity. Or it is the conductivity at infinite dilution.

3. Write the Sl unit of molar conductivity.
Sm’mol™*

4. What is conductivity?
The conductivity of unit volume of the solution is called conductivity.

5. Write the relationship between conductivity and molar conductivity.

s

6. Write the Sl unit for conductivity
Sm*

7. Draw the graph of molar conductivity vs square root of concentration for acetic acid
(weak electrolyte)

8. Draw the graph of molar conductivity vs square root of concentration for KCl (strong
electrolyte)

9. What is the electrode potential of SHE?
Zero volt

13




10. Write the Nernst equation for single electrode potential.

) RT I
Twm ma) T {sane pa) m:"""|~.l| 1]

11. Write the relation between free energy and emf of cell.
1'".'[. P o= - ”f..'r. jonll

12. What is fuel cell?
Galvanic cells that convert the energy of combustion of fuels directly into electrical
energy are called fuel cells.

13. Represent the Daniel cell symbolically
Zn|zZn*| | Cu®*|Cu

14. Write the composition of rust
Fe203.xHZO
15.Write Debye-Huckel Onsagar equation.’

1

— A0 _ 2
Ay =A~A,—AC

16.What are Primary batteries?
The batteries which cannot be recharged are called primary batteries.
Example: i) Dry cell, ii) Mercury cells

17. What are Secondary batteries?
A cdll which can be recharged by passing current through it in the opposite direction so that
it can be used again is called secondary cell.

Example: Lead storage battery, Nickel-Cadmium cell (Nicad)

Questions carrying 2 marks

1. State Kohlrausch’s Law.
The law states that limiting molar conductivity of an electrolyte can be represented as
the sum of the individual contributions of the anion and cation of the electrolyte.

2. State Faraday’s | law of electrolysis.
During electrolysis ,the mass of the substance discharged at an electrode is directly
proportional to the quantity of electricity passed through the electrolyte.

3. State Faraday’s Il law of electrolysis.
When the same amount of electricity is passed through the different electrolytes,the
masses of the substance discharged at different electrodes are directly proportional to
their equivalent weights.

4. Mention the methods of prevention of corrosion.
a) Painting b) Galvanizing. c) Alloying.
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5. What are fuel cells?Draw a neat labeled diagram of H,-O, fuel cell. Write the reactions
The cell which are designed to convert the energy from the combustion of
fuels such as H,, CO CHy,4 directly into electrical energy are called fuel cell

Anode = I Tl /-/h('.u'!-unl.,

S/

— Agueous electrolyte

H,—= <0,

The electrode reactions are
Anode: 2Hy(g) + 40H (aq) — 4HO(l) + 4e
Cathode:O,(g) + 2H,0(l) + 4e —40H (aq)
Overall reaction is 2H,(g) + Ox(g)—2H.0(1)

6. Explain the construction and working of Standard Hydrogen Electrode (SHE).

Construction : It consists of a platinum foil fitted into a glass tube containing mercury.
The inner glass tube is enclosed in an outer jar that contains an inlet at the top to pass hydrogen
gas. The whole apparatus is placed in 1M HCI solution.

[H:. 101 325 Pa
0 —

o°

S ae)

(_HCL, 1 mol dm” /

Working: Hydrogen gas passed is adsorbed on platinum surface.

At Anode : Hyg 52 H "o +2 €
At Cathode :2 H " (ag) +2 e = H,(g)
Symbolic representation Pt)| H, | H (aq)
Emf of SHE is 0.0 V

7. Draw a neat labeled diagram of Daniel Cell. Write its symbolic representation and
expression for emf of the cell.




Symbolic representation Zn|ZnSO4| | CuSO4|Cu

Represent the cell in which the following reaction takes place
Mgs) + 2Ag*(0.0001M) -> Mg**(0.130M) + 2Ag(s)Calculate its Ecey) if E® (cen) = 3.17 V.
The cell can be written as Mg |Mg”*|| Ag*| Ag

L0 0.0591 [Mg?*]
Ecell - E:Cell - n IOg [Agt]2

0.0591 [0.130]

> og [0.0001]2EC811 = 2.96V

Ecell == 317 -

9.Using the Nernst equation for the following cell at 298K calculate the emf.
Al | AP 0001w || Cu*(0.0001m) | Cu given E° 5 =-1.66 V and E°¢, =+0.34V

E el =E%cu - E%5 =0.34-(-1.66)=2.0V

0.0591, _ [AI3*]
Ecen = Egell B log [Cuz+]3
_ _0.0591 [0.001]%

Ecen = 2.0 . log 0,000 1.941V

10.7A°%, for NaCl, HCl and NaAc are 126.4, 425.9 and 91.0 S cmzmol'lrespectively.
Calculate Mo for HAc.

A(r)n(HAc) N A(I)n(HCl) + A(r)n(NaAc) - A(r)n(NaCI)
Aiag = 425.9 +91.0 — 126.4
Aac = 390.5 Sem*mol ™
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CHAPTER 4
CHEMICAL KINETICS

I Questions carrying 1 mark
1. The unit of rate of a reaction is mol'Ls.What is the order of the reaction?
Second order reaction.

2. What is meant by collision frequency?
Number of collisions per second per unit volume of the reaction mixture is known as
collision frequency.

3. Write Arrhenius equation in exponential form.
Ea

K=A.e &rr
Where K = rate constant
E, = activation energy
R = Real gas constant
T =Temperature
A = Arrhenius factor
A & E, collectively called Arrhenius parameter.
4. What happens to the half life period of a first order reaction is the initial concentration
of reactant is increased ?
Remains same
5. The unit of rate constant of a reaction is same as the unit of rate of reaction. What is
the order of reaction?
Zero order reaction
6. A chemical reaction has rate expression Rate= K {A}’ {B} What is the order of reaction?
Order=2+1=3
7. Give an example for zero order reaction
Decomposition of ammonia on the surface of platinum catalyst
8. Rate of reaction A - B increases two times by increasing the concentration of A by
four times. What is the order of reaction
Half or %
9. Rate constant of a reaction is K=3.4X 10 mol'LS" What is the order of reaction
Second order
10. In a zero order reaction the time taken to reduce the concentration of reactant from
50% to 25% is 30 minutes. What is the time required to reduce concentration from
25% to 12.5%
15 minutes

Il Questions carrying 2 marks
1. Write any two differences between order and molecularity of a reaction

Order of reaction Molecularity of a reaction
1. It is the sum of the powers of the | 1.It is the number of molecules of
concentration of the reactants in the rate reactants taking part in an
law expression. elementary reaction
2. It is an experimentally determined quantity | 2.1t is theoretical quantity
3. It can be zero or a fraction or whole number | 3. It is always a whole number.
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. What is pseudo first order reaction? Give an example

A reaction of higher order which can be converted into first order by changing
experimental condition is called pseudo first order reaction.

Eg. Acid hydrolysis ethyl acetate

. What are two criteria for effective collision according to collision theory?
Molecule should have (i) Proper Orientation(ii) Activation energy/Threshold energy.

. What is zero order reaction? Give an example

Reaction in which rate of reaction is independent of concentration of reactants.
Eg. (i) Decomposition of ammonia on hot platinum surface at high pressure OR
(ii) Thermal decomposition of HI on gold surface.

Derive half-life period equation for first order reaction. OR Show that half-life period

of first order reaction is independent of initial concentration.

_ 2303, [R]p
We know that k= — log R

The final expression does not contain the initial concentration term. Hence half —life
period of first order reaction is independent of initial concentration.

Derive half -life time equation for zero order reaction

We know that k= [R]Ot_[R]
When t = t1 = [R] =%
2
[Rlo
I = [R]O - 2

t1
2
[Rlo
k = —2
t1
2
IRl
2T 2k
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7. Draw a graph of potential energy versus Reaction co-ordinate showing the effect of
catalyst on Activation energy
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8.If the temperature coefficient of reaction is 2. How many times does the rate increases
when the temperature is raised from 300 K to 340 K.

340 -300 =40

2* =16 times

The rate increases by 16 times.

9.A first order reaction has a rate constant 1.15x 10 s™. How long will 5g of this reactant take to
reduce 3g?

Solution:

[Rlo=5g, [R]=3g
K=1.15% 10°%s*

_ 2303, " [Rly

== [R]

_ 2.303 59
© 1.15x1073s"1 ~°3g

t =2.00 x10%log (1.667) s
t=2 x10°%0.2219 s
t=444s

10. Unit of rate constant a reaction is same as that rate. What is the order of reaction?

Solution:
We know that, Unit of the rate is mol L™1s™1
Unit of rate constant zero order reaction is mol L™1s™1
-~ order is Zero

11. A first order reaction is found to have a rate constant, K = 5.5x 10 s™. Find the half life of the
reaction.
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Solution:

Half-life for a first order reaction is

_ 0693

K

t

N[

0.693

1 = —-———
7 5.5x107 14571

t1=1.26 x10"s

2

lll Questions carrying 3 marks

1. Derive integrated rate equation for the rate constant for zero order reaction.

Consider a zero order reaction R —>P

-d [R] _ o
— - KIR]

-d [R]
dt

= k

d[R] = — kdt
On integration

[d[R] =k [ dt

[Rl=—kt+1 > (1)

Where, | is integration constant
When t = O[R] = [R]o

[Rlo=—kx0+1 (since [R]lo=1) - Equation (1) becomes
[R] ==kt + [R],

kt = [R]o—[R]

2. Derive an Integrated rate equation for rate constant of a first order reaction
Consider a first order reaction. R > P

__Cll[tR] = k[R] where k is rate constant

20




T] = —kdt

on integration

d[R]
[

fﬂ = —kfdt

In[R] = —kt+]I >(1)
When t =0, R = [R],, where [R], = initial concentration of the reactant

~In[R]o ==k(0) + 1l = In [R],
Hence equation (1) becomes

In[R] ==kt +In [R],

kt =—[R]o—In [R]

_ 1 [Rlo
kt =In R

_1. [Rlo
k= - In R

_ 2303 [Rlo
k == log T

3.A first order reaction takes 40 min for 30% completion. Calculate t: (i.e., the time required for
2
50% decomposition).

Solution:
[R]o =100%, [R] =100-30=70%,

t=40min. t1=7?
2

2303 [R
K - | [ ]0
¢ [R]
2.303 100
K=——log—
40 70
_ 2303

K= 20 Iog1.428

K =8.90 X10°min~?

£y = 0693 __ 0693

) =02
>k 890x1073

t1 =0.077 X107

2

t1 =77.77 min
2
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3.

If the rate constant for reaction is 1.6 x 10sec™ and 6.36 x 10sec™ at 600K and 700K
respectively calculate the energy of activation for the reaction [given R = 8.314 kJ mol’
1,,-1

K™]

E, [T.—-T;

log 1~ =7303 R[ T,T, ]
6.36 X 1073 E, 700 — 600
o8 X105 ~ 2303 x 8314 [600 x 700

E, = 209 KkJ/ mol

CHAPTER 5
SURFACE CHEMISTRY

I Questions carrying 1 mark

1.

What is adsorption?
The process of accumulation of gas or liquid molecules on the surface of a solid is called
adsorption.

Solid adsorbents are very effective in finely divided state. Give reason.
This is because large surface areain finely divided state

Solution of methylene blue turns colourless, when animal charcoal is added to it. Give
reason
Due to adsorption of organic dye on the surface of charcoal, filtrate becomes colourless.

What are the values of AS during adsorption?
AS is negative

. What are the values of AH during adsorption?

AH is negative

5.Write Freundlich adsorption isotherm:

X _k.ph
—=K-P"(n>1)

What is emulsion?
Emulsion is a colloidal system in which both dispersed phase and dispersion medium are
liquid.

Name the dispersed phase and dispersion medium in gel.
Dispersed phase — liquid and dispersion medium — solid.

What is sol?
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10.

11.

12

13.

14.

15.

16.

Sol is a colloidal system in which dispersed phase is solid and dispersion medium is
liquid.

What is the role of KOH used in the preparation of gold sol?
KOH stabilises the gold sol.

What is Peptization?

The process of conversion of freshly prepared precipitate into a colloidal solution by
adding an electrolytecontaining common ion is called Peptization.(The electrolyte is
called peptizing agent.)

What is dialysis?
Dialysis is a process of removing a dissolved substance froma colloidal solution by means
ofdiffusion through a semipermeable membrane.

. What is the role of alum in the purification of drinking water?

It acts as a coagulant.
What is electrophoresis?
The movement of colloidal particles towards cathode or anode under an applied electric
field is called electrophoresis

State Hardy-Schulze rule.
It states that “the larger the valency of the active ion (coagulating ion), the Greater is its
precipitation action (power)”.

Zeolites are good shape selective catalysts. Give reason.
Due to their honeycomb like structures.
(Note;ZSM-5 is used to convert alcohol into petrol.)
What is Tyndall effect?
Scattering of light by colloidal particles is called Tyndall effect.

I Questions carrying 2 marks

1.Give any two differences between physical adsorption and chemical adsorption

Physical adsorption Chemical adsorption

(Physisorption) (Chemisorption)
It involves weak van der Waal’s | It involves strong chemical bond
forces of attraction. forces of attraction.
It is reversible. It is irreversible.
It is not specific in nature. It is highly specific in nature.
Enthalpy of adsorption is low (20- | Enthalpy of adsorption is high (80-240
40 kJ/mol) kJ/mol)
It forms Multimolecular layer. It forms unimolecular layer.
Low temperature is favourable. High temperature is favourable.
Energy of activation is low. Energy of activation is high.

23




2.What is homogeneous catalysis? Give example.

A reaction in which the reactants and catalyst are in the same phase is called

homogeneous catalysis.

NO(g)
Eg.250,(g) + 0,(g) — 2S03(g)

3.What is heterogeneous catalysis? Give example.

A reaction in which the reactants and catalyst are indifferent phase is called
heterogeneous catalysis.

Pt(s)
Eg.250,(g) + 0,(g) —— 2S03(g)

4.Give any two characteristics of enzyme catalysis.

PwnNeE

Enzymes are highly specific in nature.

Enzymes are active under optimum temperature (310 K)

Enzymes are highly active under optimum pH (5.7)

The enzyme activity is increased by a substance called coenzyme (non-protein part,
vitamins)

Enzymes activity is poisoned by inhibitors like Pb2*, Ag®, Cr3" salts.

5.Give any two differences between lyophilic and lyophobic colloids.

SI. No | Lyophilic colloids Lyophobic colloids.

1 They have more affinity for the | They have little or no affinity for the
medium. medium.

2 They are reversible sols. They are irreversible sols.

3 They are more stable. They are less stable.

4 Particles are solvated. Particles are not solvated.

5 They may or may not carry any | They always carry positive or
charge. negative charge.

6 They cannot be coagulated easily. | They can be coagulated easily.

7 Viscosity is more than that of the | Viscosity is almost same as that of
medium. the medium.

6.What is Brownian movement? What is the cause for the Brownian movement?

The zig-zag movement of colloidal particles in a colloidal solution is called Brownian

movement.
The Brownian movement is due to the transfer of kinetic energy by the molecules of
dispersion medium to colloidal particles during collision.

7.How do you prepare gold sol by Bredig’s arc method?

Bredig’s arc method is used to prepare metal sols like gold sol, silver sol, platinum sol
etc.

In this method two gold rods are dipped in ice cold water containing little KOH (alkali
is added to stabilizesol.) The vessel is kept in freezing mixture. An electric arc is
struck between two gold rods. Heat produced by the spark causes a small amount of
gold to vapourize. The vapours of gold cooledsuddenly to form colloidal gold or gold
sol.
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8.Mention the types of emulsions.

(i) Oil dispersed in water (O/W type)
(ii) Water dispersed in oil (W/O type)
CHAPTER 6
GENERAL PRINCIPLES AND PROCESSES OF ISOLATION OF ELEMENTS

I Questions carrying 1 mark

1.

10.

Name the method used to concentrate sulphide ores.
Froth flotation process.

What is the principle involved in froth flotation process?
The ore particles are wetted by oil and gangue particles are wetted by water.

What is the role of sodium cyanide (NaCN) in froth flotation process?
Depressant.

Give the composition of ‘copper matte’.
Mixture of Cu,S and FeS.

Name an element refined by zone refining method.
Germanium or Silicon

Name a metal refined by van Arkel method.
Zirconium or Titanium.

Name the process used for the purification of Nickel.
Mond process.

Name a method used to refine tin?
Liquation.

Which method is used to refine Zinc and Mercury?
Distillation method.

Which metal is refined by electrolysis?
Copper or Zinc.

11.What is the role of NaCN in Froth flotation process?

Acts as depressant
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Il. Questions carrying 2 marks
1. Explain Mond process of refining nickel with equations.
Nickel is heated with carbon monoxide to get nickel tetra carbonyl.

Ni +4c0 3% nj(co),

Nickel carbonyl is decomposed to get pure nickel
Ni (CO), 2%47% [ Ni+4co

2. Explain van Arkel method of refining zirconium with equations.
Zirconium is heated with iodine to get zirconium tetra iodide.
Zr+ 21, —¥rl,
Zirconium carbonyl is decomposed to get pure Zirconium
Zrl, 1800k o Zr + 21,
3. Write equations for reactions taking place at different zones in the blast furnace.

Zones of combustion: C+ O,— CO»,
CO,+ C— 2CO

Zone of reduction:
FesO, + CO — 3FeO + CO,

Fe;04 + CO — 3FeO + CO»

At higher temperature range (900-1500K)
C+CO,—~ 2CO

FeO + CO — Fe + CO3

Zone of dlag formation :
CaCO3 — CaO + CO,

Ca0 + SiIO; — CaSiOg3

lll. Questions carrying 3 marks

4. Write 3 steps involved in the leaching of bauxite to get pure alumina

The bauxite ore is digested with concentrated solution of sodium hydroxide (caustic soda) at
473-523K in an autoclave under a pressure of 35-36 bar. Aluminium oxide dissolves in
NaOH. The oxides of iron and tin which do not dissolve in NaOH are removed by filtration.
Al,O3 is leached out as sodium aluminate and SiO; as sodium silicate.

Al,Os3(s) + 2NaOH(aq) + 3H,0(I) — 2Na[Al(OH),](aq)

The solution of sodium aluminate is neutralized by passing carbon dioxide gas and hydrated
aluminium oxide is precipitated.

2Na[Al(OH)4l(aq) + COy(g) —Al,03.xH,0(s) + 2NaHCO; (aq)
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The precipitate of hydrated alumina is separated by filtration. Then the precipitate is dried
and heated strongly to 1470K to get back Al,0s. Sodium silicate remains in the solution.

1470k
Al,O3 . xH,O(s) —— AlO4() + xH20 (Q)

5. In the electrolytic extraction of aluminium by Hall -Heroultprocess,
. Write the neat labelled diagram of electrolyte cell.
Il. Write anodic and Cathodic reactions.
lll. Write overall cell reaction.

Carbon

anode Copper
= clamp

[romn —-
Carbon lining

[cathode)

— dl— Ouitlet for
e aluminium

i
Maolten
aluminiurn

ii)Cathode:Al**+3e” ——» Al
Anode: C+0> —>CO+2e”
OR C+20°° _——_» CO,+4e
iii)Overallreaction:2Al,0s+ 3C —>» 4Al + 3C
6. In the electrolytic extraction of aluminium by Hall process,
I.  Give the composition of electrolyte used.
Il. At which electrode oxygen gets discharged.
lll.  Role of Cryolite.
i) Purified Al,O3 mixed with NasAlFg or CaF,
ii) Anode
iii) Cryolite decreases the melting point of electrolyte and increases the conductivity.

7. How copper isextracted from low grade ores and scraps

In the extraction of copper, copper ions are reduced by using H, or scrap iron. This method is
effective in low grade ores which are concentrated using bacterial actions or by treatment
with acids.

Cu®(aq) + Fe(s) — Fe**(aqg) + Cu(s)
Cu*(aq) + Ha(g) — Cu(s) + 2H"(aq)

(Since the reduction potential of Zn islessthan Fe, the above reduction is faster in case of Zn
scraps. But zinc is costlier metal than iron. So using Zn scrap reduction is not advisable and is
uneconomical)
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CHAPTER-7
P- BLOCK ELEMENTS (GROUP 15 &16)

I Questions carrying 1 mark.

1. Why dinitrogen is inert at room temperature?
It is due to high bond enthalpy of N = N bond.

2. Which property of Conc. sulphuric acid chars sugar?
Dehydrating property.

3. Complete the following reactions.
I. 2PbS + 40; B +
. SO+ Cly —————F —eeemeee
il. 3S +2H,S0, — > - -
IV. 2KClO; Mnotheat +
I. PbSO4+0;
II. SO,Cl;
. 350,+2H,0
IV. 2KCI+30,

Il Questions carrying two marks.
4. Explain the laboratory preparation of Phosphine.

In the laboratory, phosphine is prepared by heating white phosphorus with
concentrated NaOH solution in an inert atmosphere of CO,.
P4+ 3NaOH + 3H,0 —— PH3+ 3NaH,PO,

5. Explain the preparation of Ozone.
Ozone is prepared by passing silent electric discharge through pure and dry oxygen.
302 — > 203

6. Phosphene has lower boiling point than ammonia .Why
Phosphene does not form intermolecular hydrogen bonding in liquid state.

Il. Questions carrying 3 marks.
7. For the manufacture of ammonia by Haber’s process,
1. Write the balanced chemical equation.
2. Mention the reaction conditions.
3. Draw the flow chart

Ammonia is manufactured by Haber’s process which involves the direct combination

of nitrogen and hydrogen. 1:3 ratio
N2 (g) + 3H2(g) = 2NHs(g) AiHo= -46.KJI mol™

According to Le-chatelier’s principle high pressure favor the formation of ammonia.
The optimum conditions for the production of anmonia are;
a) A pressure of 200X 10° Pa (about 200 atm).
b) A temperature of 700K.
¢) Catalyst such asiron oxide with small amounts of K,0O and Al,O3 as promoters.
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Manufactoring of Ammonia
8. Write three chemical equations involved in the preparation of nitric acid by Ostwald

process.

It involves three steps;
e Ammonia is oxidised by atmospheric oxygen in presence of platinum or rhodium
catalyst at 500K and 9bar pressure.
ANHs(g) + 50,(5) RN 500K | ANQ|g) + 6H,0()
e Nitric oxide thus formed further oxidized with more oxygen to give nitrogen dioxide.
2NO(g) + Ozg= 2NOy(
e Nitrogen dioxide so formed, dissolves in water to give nitric acid.
3N02(g) + H20(|) - 2HN03(aq)+ NO(g)

Nitric oxide, thus formed is recycled and the aqueous HNO3 can be concentrated by distillation
upto 68% by mass. Further concentration to 98% can be achieved by dehydration with
concentrated H,SO,

9. Write chemical equations involved in the manufacture of sulphuric acid by Contact
process. Mention the reaction conditions.

SO, is produced by burning iron pyrite in the presence of excess air

S+0, — SO,
4FeS, + 110, —» 850, +2Fe,0
SO, is converted into SOz in the presence of V,0s catalyst at 720K and 2atm

2802 + O V505, 2 atm 2803
720k
The SO3; from the catal ytic converter is absorbed by H,SO, to produce oleum.
SO; + H,SOy —» HZISQO7
oleum

Oleum is diluted with water to form H,SO; get 96-98% pure H,SO,
H,S,0; +H,O — 2H,S0,

10. Write any three reasons for anomalous behavior of Oxygen /Nitrogen / Fluorine

Anomalous behavior is due to i) Small size ii) High electronegativity iii) Does not have
empty d-orbitalsiv)High ionization enthalpy.
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Group 17 Elements (Halogens)

1Q
11.

12.

13.

14.

I
.
M.
V.

\"

uestion carrying 1 mark
What are interhalogen compounds?

Compounds formed when two different halogens react with each other are called
interhalogen compounds.

Why are interhalogen compounds more reactive than halogens?
Because X-X' bond in interhalogen compounds is weaker than X-X bond in halogens.

What is the composition of aqua regia?
Mixture of Conc. HCl and HNOs in the ratio 3:1.

Complete the following chemical equations

8 NH3 (excess) + 3Cl2 > + N,

NH; +3Cl (excesy ~——> - + 3Hcl

2NaOH (coiddilute) + Clp — > NaCl + ------- + H,0
6NaOH (hot &cong+ 3Cl, — > 5NaCl + ------ + 3H,0
Br, + 3F, >

(6NH4CI, NCl3,NaClO, NaClOs, 2BrFs)

Il Question carrying 2 marks.

15.

16.

17.

18.

How is chlorine manufactured by Deacon’s process? Write the balanced chemical
equation.
Chlorine is prepared by the oxidation of HCl gas in atmospheric oxygen in the presence

of CuCl,catalyst at 723K.
4HCl+0, <2, 2Cl+2H,0

How does hot and concentrated NaOH react with chlorine.

Hot and concentrated NaOH react with chlorine to form sodium chlorate and sodium
chloride

ANaOH +3Cl,— 5NaCl+NaClO3+3H,0

How is chlorine prepared using KMnO,
It is prepared by the action of concentrated HCl on KMnQ,
2KMnO4 +16HCl - 2KCl+MnCl; +8H,0 +5Cl,

Mention two anomalous behaviour of oxygen

i) Oxygen is diatomic gas while other elements of the group are solids

ii) Oxygen forms hydrogen bonds while other elements do not

iii) Oxygen has a maximum covalency of four while other show maximum of six
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GROUP 18 ELEMENTS (Noble Gases)

1. Write the chemical formula of the first noble gas compound prepared.
Xe[PtFg].

2. Name the noble gas which doesnot has general electronic configuration ns’ np®.
Helium.

3. Noble gases have low boiling point. Why?
Due to weak interatomic forces.

4. Give a reason for chemical inertness of noble gases.
Due to completely filled outermost shell.

5. Complete the following reaction. XeF¢ + 2H,0 —»® +4HF
XEOZFz.

6. Name the main commercial source of helium.
Natural gas.

7. Name the radioactive noble gas.
Radon.

8. Name the most abundant noble gas.
Argon.

9. Give equation for the preparation of XeF,.
Xe + Fp ----—> XeF,.
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CHAPTER-8
D AND F BLOCK ELEMENTS

I Questions carrying 1 mark:
1. Name the element of 3d series which shows maximum oxidation state?
Manganese (Mn)

2. Among Zn** and Co**, which is diamagnetic?
Zn2+

3. Why Zn** salts are colourless?
Due to the absence of unpaired d-electrons.

4. What are interstitial compounds?
These are the compounds formed when small atoms like H, C, or N are trapped inside
crystal lattices of metals.

5. What is lanthanoid contraction?
The gradual decrease in atomic and ionic radii from lanthanum to lutetium is called
lanthanide contraction.

6. What is the cause of lanthanoid contraction?
Due to imperfect shielding of 4f- electrons.

7. What is the common oxidation state of Lanthanoids?
+3

8. Why zirconium and Hafnium occur together in nature?
Due to lanthanoid contraction.

Questions carrying 2 marks:
1. Transition elements show variable oxidation states. Give two reasons.
I.  Partially filled d-orbitals
II.  Small energy gap between (n-1) d and ns orbitals.

2. Transition metals form complex compounds. Give two reasons.
I. Small size
II. High ionic charge
lll. Availability of vacant d-orbital (Any two)

3. Transition elements show catalytic properties. Give any two reasons.
i) Variable oxidation states
ii) Large surface area
iii) Presence of vacant d-orbitals
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4. Calculate the magnetic moment of Fe®* (z=26)
(Number of unpaired electrons=n=4)

u=,/n(n+ 2)
w=444+2)
I =4.90 BM

5. Calculate the magnetic moment of M** (2=25)
(Number of unpaired electrons=n=5)

u=./n(n+ 2)
V5(5 +2)

5.92 BM

Questions carrying 3marks:
6. Write the equations involved in the manufacture of potassium dichromate from
chromite ore.

It is manufactured from chromite ore [FeCroOy].

Step I:_Concentration: The finely powdered ore is concentrated by gravity separation.

Step 2:Roasting [ conversion to sodium chromate] : The concentrated ore is mixed with sodium
carbonate in excess of air.

4FeCr,04 + 8NaCO3 + 7H,0 - 8NaCrO, + 2Fe,0O3 + 8CO,

yellowcolour

Step 3:Conversion to sodium di-chromate: The yellow solution of sodium chromate is filtered &
acidified with H,SO4 to give orange colour of sodium di-chromate.
2Na,CrO, + H,SO4— NapCro0O7 + NapSO,4 + H,O

orange red

Step 4:conversion to potassium chromate: Sodium di- chromate is more soluble then potassium di-
chromate hence sodium di-chromate is treated with calculated amount of KCl to give potassium di-
chromate. N&Cr,0; + 2KCl -K,Cr,0; +NaCl

7. How is KMnO, is manufactured from MnO,?
It is prepared by fusion of pyrolysite ore [Mn,] with alkaline solution [KOH or NaOH] & in the
presence of excess of air & an oxidizing agent like KNO:s.

Step I: MnO, isconverted into dark green di-potassium magnate [KoMnQO,].

KNO;
2MnO, + 4KOH + O,——2K,MnO,4 + 2H,0T

Step |1: Di potassium magnate is acidified or disproportionate to give purple colour of potassium
permanganate.

3KoMnOy4 + 2H,S04— 2KMNO,4 + 2K,S0O,4 + MnOs + 2H,0
OR
3MnO,% + 4H" = 2MnO4 + MnO, + 2H,0

The solution is concentrated & cool to form purple black crystals of potassium permanganate.
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CHAPTER-9

COORDINATION COMPOUNDS

Questions carrying 1 mark:

1. What s the Coordination number of a complex?
Total number of Coordinate bonds around central metal atom in a complex is called
Coordination number

2. How many moles of AgCl will be precipitated when excess of AgNO3 solution is added
to one molar solution of {CrCI(H,0),}Cl,
Two moles

3. What are Ambidentate ligands
Ligands which can ligate through two different atoms with in the molecule are called as
ambidentate ligands.

4. Give an example for Ambidentate ligand.
NO3or CN™

5. Write the IUPAC Name of K,{Zn(OH),}
Potassium tetrahydroxidozincate(ll)

6. What are ligands?
The ions or molecules bonded to the central metal atom or ion in a coordination entity
are called ligands.

7. When is linkage isomerism possible for a coordination compound?
When a coordination compound contains an ambidentate ligand

Questionscarrying 2 marks:
8. What are homoleptic complexes? Give an example.
Complexes in which central metal ion or atom is bound to only one type of donor groups
are called homoleptic complexes. Ex: K4[Fe(CN)g]

9. What are heteroleptic complexes? Give an example.
Complexes in which central metal ion or atom is bound to more than one type of donor
groups are called heteroleptic complexes. Ex: [Co(NH3)sCl]SO4

10. Draw cis and trans isomers of [Pt(NHs),Cl,]

Rl . ]

Cl. ~ _MHjy cl. = NHg
- i . - i o

o I “NHg MNH g |

"o L frarns

11.Draw cis and trans isomers of [CoCl, (NHs)4]" ion.
.y -

! | = |
[ s

FE P e P = H, ™ - 4 B

Hi B - | ~ MM H, = f = B

red B L |

cis trans

12.What is linkage isomerism? Give an example.




Linkage isomerism is type of isomerism in which two complex compounds differ in the
donor atoms for ligands (different ligating atoms). It is shown by complex compounds
containing ambidentate ligands.

Ex: [CO (NH3)5N02] Clz and [CO(NH3)5(ONO)]C|2

13.What is coordination isomerism in complexes? Give one example.
Coordination isomerism is type of isomerism which arises due to interchange of ligands
between cationic and anionic entities of different metal ions present in a complex.
Ex: [Co (NH3)g) [Cr (CN)e] and[Cr(NH3)g] [Co(CN)e]

14.What is ionization isomerism in complexes? Give an example.
lonisation isomerism is type of isomerism in which two complex compounds produce
different ions on ionisation in in solution.
Ex: [CO(NH3)5C|]SO4 and [CO(NH3)5 SO4]C|

Questions carrying 3 marks
15.0n the basis of VBT explain the Hybridisation, geometry and magnetic property of
[Co(NH;)e]*". [Given atomic number of Co = 27].
Electronic configuration of Co is [Ar] 3d’ 4s°.

Electronic configuration of Co™is [Ar] 3d%s’.

Orbitals of Co>" ion are:| ++ | + | + | + | + | I:I | | | |

3d 4s

When strong ligand NH; approaches the Co®" ion, pairing of electrons takes place

in 3d orbital occurs against Hunds rule.

(v [Av 4y ] L] L 1

3d D P 1

Co>" ion can undergo d’sp’hybridisations. The six hybrid orbitals the overlap with

orbitals of six NH3 ligands.

Ay [Av[Av] [(Av[AviAv Ay Av]Ay]

d?sp3 hybrid orbitals
(Six pair of electron from 6 NHj3 Ligands)

Hybridisation . d’sp’
Geometry :Octahedral
Magnetic property : Diamagnetic due to absence of unpaired electrons
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16.0n the basis of VBT explain the hybridisation, geometry and magnetic property of
[CoFe]*. [Given atomic number of Co = 27].
Electronic configuration of Co is [Ar] 3d’45°

Electronic configuration of Co*" is [Ar] 3d°4S°.

Orbitals of Co®" ion are: +* + + + +

3d 1 4s 4p ' 4d

When weak ligand F~ approaches the Co* ion, it undergo sp*d’hybridisation. The
six hybrid orbitals overlap with orbitals of six F ligands to form complex.

IR NN ETIER AR ALY ALY A KX o S N

sp>d? hybrid orbitals 4d
(Six electrons pairs from 6F" ligands)
Hybridisation :sp“"d2
Geometry :Octahedral
Magnetic property : Paramagnetic due to presence of unpaired electrons

17.With the help of VBT explain hybridisation, geometry and magnetic property of
[NiCl,)*. [Given atomic number of Ni = 28].
Electronic configuration of Ni is [Ar] 3d® 45% 4pP°

Electronic configuration of Ni** is [Ar] 3d® 4s° 4p°

Orbitals of Ni?" ion are: | +* | ++ | +* | + | + | E| | | | | |E

When weak ligand, CI” approaches the Ni** ion, it undergo sp>hybridisation. The
four hybrid orbitals overlap with orbitals of four CI" ligands.

[ Av AV 4y 4] 4] EXIEYIEXAEYE

sp3 hybrid orbials

(Four electron pairs from 4C1" ligand)

Hybridisation : sp3
Geometry :Tetrahedral
Magnetic property : Paramagnetic due to presence of unpaired electrons
18.With the help of VBT explain hybridisation, geometry and magnetic property of

[NiCN,]*. [Given atomic number of Ni = 28].
Electronic configuration of Ni is [Ar] 3d® 45°
Electronic configuration of Ni%*is [Ar] 3d®
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OrbitalsofNiz+ionare:| +* I +* I +*| + I + | | | | I I |

4s 4p
When strong ligand, CN” approaches the Ni** ion pairing of electrons takes place in 3d-
orbital against Hunds rule.

Ni** can undergo dsp’hybridisation. The four hybrid orbitals then overlap with

orbitals of four CN’ ligands to form complex.

ATV Y] A AV Ay

3d dsp? hybrid orbitals 4p
(Four pairs of electrons
from 4CN" ligands)

Hybridisation : dsp2

Geometry : Square planar
Magnetic property  : Diamagnetic due to absence of unpaired electrons.

19.Write any three postulates of Werner’s theory of coordination compounds.
I.  In coordination compounds metals show two types of linkages (valences) - primary

and secondary.
II.  The primary valences are normally ionisable and are satisfied by negative ions.
lll.  The secondary valences are non-ionisable. These are satisfied by neutral molecules

or negative ions.
IV.  The ions/groups bound by the secondary linkages to the metal have characteristic

spatial arrangements.
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CHAPTER-10
HALOALKANES AND HALOARENES

I Questions carrying 1 mark:
1. What is the hybridisation of the carbon attached with Vinylic halides or Aryl
halides?
sp’hybridisation

2. Why tertiary alkyl halide undergo Sy1 reaction very fast?
Because of the high stability of tertiary carbocation.

3. What are enantiomers?
The stereoisomers which have non-super imposable on their mirror images are called
enantiomers.

4. What are racemic mixtures?
A mixture containing two enantiomers in equal proportions is called racemic mixture.

5. What is the general formula of Grignard reagents?

R-Mg-X.
6. Write the general equation of Finkelstein reaction.
R—X +Na| —A<e R—1 +NaX
Ex: C,Hs —Br +Nal —dyeoe . C,H.—| + NaBr

A
7. What is Chiral carbon atom

Carbon atom which is bonded to four different atoms or groups is called Chiral carbon
atom

8. Name the catalyst used in Friedel Craft reaction
Anhydrous aluminium Chloride

9. Ethyl bromide reacts with sodium metal in presence of dry ether to form Butane. What
is the name of reaction?
Wurtz reaction

10. What is the condition to be satisfied for compound to be chiral?
The absence of plane of symmetry in the molecule

Il Questions carrying 2 marks:

Explain Sy2 mechanism involved in the conversion of (Methyl Chloride ) chloromethane
into (Methyl alcohol ) methanol
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In this mechanism the nucleophile OH™ attacks the carbon atom from the side opposite to the
chlorine atom to form a new C—OH bond. The formation of C— OH bond and the cleavage of C—Cl
bond take place simultaneously through the transition state.

T T H
- — cl ——e o
= il — | H}remeeanan s ' + 1l
oH .L/-T- ity — | HO Co cl |— HoO—C
b THE w

{ transition state)

Methyl Chloride Transition state Methyl alcohol

1. Write general equation of Wurzt - Fittig reaction.

=8 N - It
Ether x ;
O + Na + R —>= U + MNaX
o -

Haloarene haloalkane Alkylarene

2. Write the general equation of Fittig’s reactions.

gy e e e
o [_|__ _:_;; v 2Na Ether | gj__ ____:_;—“__ 7]+ 2Nax

[ e l].-'ll
Aryl halide
3. What are freons? Give an example.
The chlorofluoro compounds of methane or ethane are called as freons.
Example: Chlorofluro methane or CFC

4. Aryl halides are less reactive towards nucleophilic substitution reaction. Why?
a) Resonance effect

b) Difference in hybridisation of carbon in C— X bond

c) Instability of phyenylcation

d) The possible repulsion to approach electron rich arenes

5. Explain Friedel Craft’s alkylation of chloro benzene with equation.

1 Cl ]
“"!“\“ Anhyd. AICI Ii"l‘%]f‘:”* s
+CHO] —————— * J
! +CH.U "‘x;’:’) =
Chlorobenzene I -Chloro-Z-methyibensene CH,
[Blinar)

1-Chloro-34-methylbenzene
{Major]

6.Explain Friedel Craft’s acylation of chloro benzene with equation.

Cl Cl o Cl
C||) Anhyd. AICI
1thyd. .
+ HC-C-Cl —2ve 86, CHs &
Chlorobenzene 2-Chloroacetophenone o” “CH,

(Minor)
T 7

4-Chloroacetophenone:
(Major)




Il Questions carrying 3 marks:

Explain Sy1 mechanism for the conversion of tertiary butyl bromide(2-bromo-2-
methylpropane) into tertiary butyl alcohol (2-methyl- propan-2-ol).

When tertiary butyl bromide is heated with aqueous potassium hydroxide,
tertiary butyl alcohol is formed.

cr, L LR
<y, < < By - K OMH - CHy e o + K B
e . ¥
CH Lt I

The mechanism involves two steps
Step 1: Formation of carbocation

Tertiary butyl bromide undergoes ionisation to form tertiary carbocation and
bromide ion. The carbocation formed has a planar structure.

| ~ s & B
CHJ-(I:—- Br —» CHJ—IEJ@
CH, CHy

Step 2 : Attack of nucleophile on carbocation

The nucleophile OH™ (obtained by the dissociation of KOH) attacks the
positive center of carbocation from any one of the directions forming the final

product, i.e., tertiary but%l I_.fllcohol. -
~L13 '[_1 3

CH;: - C® + OH — CH;-(C - 0"

CH; CHs-

Step-1 is a slow step and hence it is a rate determining step. Since this
reaction involves only one molecule, it is called unimolecular substitution reaction.
Hence in this type of reaction the rate of the reaction depends only on the
concentration of alkyl halide. Therefore, Sy1 reaction is a first order reaction.
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CHAPTER-11
ALCOHOLS, PHENOLS AND ETHERS
I Questions carrying 1 mark:

2. What is Lucas reagent?
Mixture of Conc. HCl and anhydrous Zinc chloride.

3. Among Alcohol and water which is more acidic
Water

4. Name the product formed when phenol is treated with zinc dust.
Benzene.

5. Write general equation for preparation of ether by Williamson synthesis.
R-X+ R=() Na ——s R-0-R + Na X

6. Among Alcohol and Phenol which is more acidic
Phenol

7. Write the Product in the reaction R - CH, - OH P Cu/STIK —
Il Questions carrying 2 marks:

1. Explain the Friedal-craft acylation of Anisole.
HCH CFCH

e
]
|
Ethanoy] Z-Methoxy -l oy -
chloricdae 0 L o e e 1 SrELDpl e e
(B Flatat ot iBEnjoc]

2. Explain Reimer-Tiemann reaction with example.
Phenol reacts with chloroform in the presence of sodium hydroxide to give
salicyladehyde

li-]]il — E:J-_:. i Jﬂ* [;i‘n.’{.' gl i Ei:ﬂ' I. :sl-

el Elakie

3. Explain the Kolbe’s reaction.

L s o L |
l- = PR ﬂ" Ty [} £, f;=- 'Tr-" HCCH
—_— = ———————
L___==::’ e iy E o

- Tivddroxybemneola oy o

Sy e mwoded
Phenol 1= by ¥
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Il Questions carrying 3 marks:

1.Explain the mechanism of dehydration of ethanol to ethane

Ethanol on heating with conc.H,SO, or H3PO, undergo dehydration to give ethene.

Ex: CH/CH,—-0OH ———= CH CH. + O

Eithvlalcobol Etlsrme
M echanism of dehydration of ethyl alcohol:It takes place in three steps.
Stepl:Protonation of alcohol yields protonated alcohol.

/_\:f +/H

OH—Q—H ——— > Ch——CH—0C
H

CHj

Ethylalcohol
Protonated alcohol

Step2: Protonated alcohol 1oses water molecule to form ethyl carbocation.

H
/ 1 +
CHs CH, O+< =S4 CH¥—CH, + HO
H
Protonated alcohol Ethyl carbocation

Step3: Ethyl carbocation loses a proton (from 3 carbon) to form ethene.

+ _ +

-

2.Explain the preparation of phenol from cumene.
It involves following steps

a) Conversion of cumene to cumene hydroperoxide:Cumene is oxidized by air or
oxygen at 130°C to form cumenehydroperoxide.

GHa
HzC—C—O—0O—H

1.
+ O, 300C

H3C—CH-CHg

Cumene (2-phenylpropane) Cumenehydroperoxide

b) Conversion of cumene hydroperoxide to phenol: Cumenenhydroperoxide is heated
with dilute HNOj3 at 50-60°C to form phenol.
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e
HzC—C—O—0O—H OH

—diLHNO, © + CH3-CO—CHg
50-600C

Cumenehydroperoxide Phenol

3.ExplainWilliamson’s ether synthesis:
When an alkyl halide is heated with sodium akoxide, an ether is obtained. (Both

symmetrical and unsymmetrical ethers are obtained).

R-0O-Na + R- X — R-0-R + NaX
Sodium alkoxide Ether

Ex. CH,-O-MNa +CH,-Br —— C,H,-0-C,H, + MaBr
sSodinmethoxide Drethylether




CHAPTER-12
ALDEHYDES, KETONES AND CARBOXYLIC ACIDS

I Questions carrying 1 mark:

What is Tollen’sreagent?
Ammonical Silver nitrate solution

Give the composition of soda lime
Mixture of NaOH and CaO.

What happens to the acidity of carboxylic acids when an electron withdrawing group is
present?
Increases

Name the oxidising agent used in Etard reaction
Chromyl Chloride

Name the product formed when acetaldehyde recats with HCN
Acetaldehyde cyanohydrins

Acetaldehyde does not undergo Cannizzaro’s reaction. Why?
Because it contains alpha hydrogen atoms

Benzaldehyde undergoes Cannizzaro’s reaction. Why?
Because it does not contain alpha hydrogen atom

Between Formic Acid and Acetic acid which is more acedic Why?
Formic Acid because in acetic acid the -CHs group cause +| effect and decrease the
stability of corboxilate ion

Name product formed when acetone reacts with hydroxyl amine
Acetoxime

Il Questions carrying 2 marks:
1. Explain Rosenmund’s reduction with example

When Acid chloride reacts with hydrogen in presence of palladium catalyst supported
with barium sulphate gives aldehydes. Thisreaction is called Rosenmund reduction.




R C ct + H Pd -+ Hcl
—C— ————— > R——CHO
2 " Baso,

Acidlchloride Aldehyde

I

C

~¢, CHO

4 oH Pd
—_—
2 " Baso, -+ Hal

Benzoly chloride Benzaldehyde

a) Explain Stephen reaction with general equation.
Nitriles are reduced to imine with stannous chloride in presence of conc.hydrochloric acid
which on hydrolysis gives an aldehyde.

R-C=N+2[H]—>%/"® ,R- CH = NHHCI—** R - CHO + NH,Cl
Nitrile immine Aldehyde

CH,-C=N+2[H]—*%M% ,CH, - CH = NH HCI—*% 5 CH, - CHO+ NH Cl
Ethanenitrile acetaldehyde

Thisreaction is called Stephen reduction.

b) Explain Etard reaction with an example.
Toluene reacts with chromyl chloride in the presence of carbon disulphide which on

hydrolysis forms benzaldehyde.
Chromyl Chloride

‘ 5

CH4

@’ Cr0,Cl, H
—_—

1. Explain Gatterman-Koch reaction with an example.
When benzene is treated with carbon monoxide and HCl in presence of anhydrous AlCls
to form benzaldehyde
H o

Alc,

e SR ok BIG oot
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Explain Wolff-Kishner reduction
Aldehydes or ketones when treated with hydrazine followed by heating with potassium
hydroxide form corresponding hydrocarbons.

o NH;NH; H H
I I 15 L g + M
T KOH, A T
Aldehyde or
Hel:hn:rme Alkane

Explain Clemmensen reduction with an example.
Propanone is reduced with zinc amalgam and conc. HCl to form propane.

D S e -— —— CH.CH.CH

propanone
Explain Aldol condensation with an example.
Aldehyde and Ketones having atleast one a - hydrogen in presence of dilute alkali
undergoes condensation to form an aldol, which on heating gives o, - unsaturated
carbonyl compound.

dil. NaOH
2 CH,-CHO =——— CH,-CH-CH,-CHO HLO> CH,-CH=CH-CHO
—diy
Ethanal OH But-2-enal
3-Hydroxybutanal (Aldol condensation
(Aldol) product)

Explain Cannizzaro reaction with an example.
Aldehyde which do not have a-hydrogen atom undergo self oxidation and reduction on
heating with conc. alkali to form alcohol and salt of carboxylic acid

Fd -

2 fq"‘_i:;}—"..'llf.l+L'L'-|'|l. KaOf — {{__;J- CHOR + {'-. _l:ﬁ.-"':“':m"'

N

Benzalcehyile Berzeyl aleohal Sl bensoais

How do you convert Grignard reagent into carboxylic acid using solid carbon dioxide.
Grignard reagent reacts with solid carbon dioxide in dry ether media followed by

acidification with mineral acid to form corresponding carboxylic acids
O

' V4 '
R-Mg-X + O=C=02xether, p_ ¢ A9, rcooH
\O MgX'

Describe esterification reaction with an example.
Carboxylic acids react with alcohols in the presence of conc H,SO, to form an ester.
Thisreaction is called esterification reaction

ConcH,SO
1 2 4
REL—25

R— COOH + HO R— COOR!*"H,0

Carboxylic acid ester
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Ex; CHsCOOH + C,HsOH = CH3COOC,Hs + H,0

8. Explain H.V.Z reaction with general equation.
Carboxylic acid having an a-hydrogen atom is treated with halogen in presence of red

phosphorus to give a-halo carboxylic acid

(i) X,/Red phosphorus
R-CH,-COOH > R-CH-COOH
I

(i) H,O
X
X =ClI, Br

o — Halocarboxylic acid

9. Write the mechanism of addition of HCN to a carbonyl compound.
When an aldehyde or ketone reacts with hydrogen cyanide cyanohydrin is formed.

HCN + OH =———= :CN+ H,0

(-'\ Li 6
P p—

CN &————= C
/'~ _/ / \C.N

Tetrahedral

H' /( N intermediate
“~omn

Cyanohydrin

CHAPTER-13
AMINES

| Questions carrying 1 mark:

1.Write IUPAC name of CH3-NH-CH,-CH3
N-methylethanamine.

2.Name the major product formed when nitrous acid treated with aniline at low
temperature.
Benzenediazonium chloride ( CgHsN,'Cl")

3.Between CHs;NH, and CgH;NH, which is more basic?
CH3NH,

4.Name the amine produced by Hofmann degradation of benzamide
Aniline (CgHsNH,)

5.What is Hinsberg’'sreagent?
Benzene sulphonyl chloride (CsHsSOCI)
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6.Among Ammonia and aliphatic amine which is more basic?
Aliphatic amine

Il Questions carrying 2 marks:
7.Explain carbylamines reaction with equation.

Aliphatic and aromatic primary amines on heating with chloroform and
alcoholpotassium hydroxide form isocyanides or carbylamine.
R-NH, + CHCl; + 3KOH > R-NC + 3KCl + 3H,0

8.Explain Hofmann bromamide degradation reaction with equation.

When an amide is heated with bromine and sodium hydroxide solution or potassium
hydroxide solution, primary amine is obtained. This reaction is called Hoffmann’s
degradation.

NH, —+ KyCOj3 -+ 2KBr + 2H,0

R——C NH, + Br, + 4KOH —» R
Amide Amine
Example:
HsC Cc NH, + Br, + 4KOH —— CHj NH, + KyCO; + 2KBr + 2HO
Acetamide Methylamine
CONH,, NH;
+ Br, + 4NaOH —= + Na,CO; -+ 2NaBr + 2H0
Benzamide Aniline

9.How do you prepare benzene diazonium chloride by diazotization reaction ?write
equation
When aniline is treated with nitrous acid at 273-278K diazonium chloride is formed.
CeHsNH, + NaNO, + 2HCI > CgHsN,"Cl + NaCl

10.Arrange the following amines in the order of their increasing basic strength in
aqueous solution (CH3)sN, (CHs),NH, NH3, CH3NH,.
(C2Hs)2NH > (CyHs)sN > CoHsNH, > NH3
(2% (3% (1%)

48




UNIT-14
BIOMOLECULES
One marks questions.

1. Deficiency of which vitamin causes the disease.

a) rickets b)scurvy c) Pernicious anaemia d)night blindness
Ans: a) VitaminD

b.vitaminC

c.vitaminB12

d.vitaminA

2. Name the nitrogenous base present in,
a.RNA but not inDNA
b.DNAbutnotinRNA

Ans: a)uracil

b)thymine

3. Write the general structure of zwitter ion.

Ans: R
ll;\" ( COO
H

4. Give one example each for water soluble and fat soluble vitamins?

Ans: water soluble are Vitamin B and Vitamin C fat soluble are Vitamin A, D, E, K

5. Name the fibrous protein present in hair and muscles
Ans: a.hair -keratin
b.muscles - myosin
6. Name the linkage present between two monomer units of
a.Carbohydrates, b.proteins, c.nucleicacids,
Ans: a.glycosidic Bond.
b.peptide Bond.
c.phosphodiester Bond.
7. Name the hormone which regulate blood sugar level in the body?

Ans: insulin.
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8. How many peptide bonds are present in tetrapeptide?
Ans:(n-1). 4-1=3
9. Name water soluble and water insoluble parts in starch?

Ans: water soluble - amylose. water in soluble -amylopectin.

Two marks questions.
1. Write Haworth structure of.

1. glucose b)fructose c)maltose d)lactose e)sucrose?

b)

C
H /i . i ; \"; -
HO LOJ\_./O“

Maltose
(e-p-Glucopyranosyl-(1 - 4)-a-p-glucopyranose

CH,0H
- R I % H
d) Ho M5
~ U QI OH M/
N 7 H ——\\I Y
" OH " oM

Lastomie

- Galactapryrancad | — &) 0 b gucoprrasone
CH
e) H HOM L
} 0.y 0O_H
H ‘
Koon u 2] Ry "0/‘
HO L o CH 064
N OH OoH H

Suctose
{2-0-Uucopyranesyl-{) 2.0 botseluransce

2. Explain peptide linkage?
Ans: The linkage formed between amino(-NH2)group of one amino acid and carboxylic

acid (-COOH) group of another amino acid to form amide linkage (-CONH-) by the

elimination of one water molecule is called peptide linkage
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3. Mention the difference between

example each.

LA A

essential and nonessential amino acid and give one

Essential amino acid

Non essential amino acid

The amino acid which cannot be synthesized in

the body and must be supplied through diet

The amino acid which can be synthesized in the
body and not necessary to consumed through

diet

Example: leucine, valine

Example: glycine, alanine

4. What is denaturation of protein?

Ans: Denaturation is a process where the change in the physical as well as the biological

activities of proteins take place by the action of heat, acid, alkali or any other denaturing

agent.

Example: coagulation of milk, boiling of egg.

Note;;
Reducing sugar Glucose
Non-reducing sugar Sucrose
Nitrogen base present only in DNA Thymine
Nitrogen base present only in RNA Uracil
Water soluble component of starch Amylose
Water insoluble component of starch Amylopectin
Water soluble vitamin Vitamin C
Fat soluble vitamin Vitamin D
Deficiency of vitamin A Night blindness
Deficiency of vitamin C (Ascorbic acid) Scurvy
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Deficiency of vitamin D Rickets

Deficiency of vitamin B12 Pernicious anaemia

Hormone maintains blood sugar level Insulin
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CHAPTER-15
POLYMERS

I Questions carrying 1 mark:

1.

Give an Example for Co- Polymers.
Buna—-N and Buna-S

. Write the partial Structure of Polyethene.

('CHZ'CHZ—)n

. Write the partial Structure of PVC.

Ans: ",'{.H-_[ﬂl':-'lj

(]

. Write the partial Structure of Teflon.

. Write the partial Structure of Nylon 6.

(3

Ang: ——(CH.]. C—n

. Write the partial Structure of Polystyrene

-CH—CH.~

. Write the partial Structure of Neoprene.

| (1

. Name the monomer of natural Rubber.

Isoprene (OR) 2-methyl-1,3-butadiene
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9. What is Vulcanisation?
Heating raw rubber with Sulfur and an additive to improve the properties of rubber.

10. Give an Example for Biodegradable Polymers.
PHBV (OR) Polyhydroxybutyrate-co-R-hydroxyvalerate

11. Write the IUPAC Name of Isoprene.
2-methyl- 1, 3- butadiene

Note:
Polymer Monomer unit present
Poly vinyl chloride (PVC) Vinyl chloride
Polythene Ethene
Nylon 6,6 Hexamethylene diamine + adipic acid
Nylon-6 Caprolactum
Neoprene Chloroprene
Natural rubber Cis-isoprene
(IUPAC Name is 2-methyl buta-1,3-diene)

Il Questions carrying 2 marks:

1. Name the monomers used in the preparation of Buna-S
1, 3-butadiene and Styrene

2. Name the monomers used in the preparation of Nylon 6,6
Hexamethylenediamine and adipic acid.

3. What are Thermoplastic Polymers? Give an Example
They are linear or slightly branched long chain molecules that soften on
heating and become hard on cooling.

4. What are Thermosetting Polymers? Give an Example

They are cross linked or heavily branched molecules, which on heating undergo
extensive cross linking and become infusible mass.
Eg: Bakelite, urea-formaldehyde, etc.

5. Name the Monomers used in the preparation of Bakelite.
Phenol and Formaldehyde (or structures)

6. How is Buna-S Prepared? Give Equation
Buna-S is prepared by the copolymerization of 1,3-butadiene and styrene




j‘ll Tl [(‘;]

nCE . IO ==, (8 l(‘,’ = pRETEe ECHL > 601 SO B It G & FECE O I SRy s I NS S
1. 3 Butadicne \“: \ Butiadiene - stveene copolyimer
8 s
R Gtuna - S)

7. How is Buna-N Prepared? Write Equation.
Buna-N is prepared by the copolymerization of 1,3 —butadiene and acrylonitrile in
presence of peroxide catalyst.

CN CN

| Copo riss l
n CH,=CH-CH=CH, + nCH,=CH SCpolymerisation [ CH,-CH=CH-CH,-CH,~CH J
. 3-Butadiene Acrylonitrile Buna-M

8..What are biodegradable and non-biodegradable polymers? Give an example for each.
Polymers which undergo natural break down into raw materials of nature and disappear
into nature are called biodegradable polymers

Ex : PHBV

Polymers which cannot undergo natural break down or break down over a long period
of time are called non-biodegradable polymers.

Ex : Polythene
9.What are addition and condensation polymers? Give an example.

The polymers formed by repeated addition of monomer molecules possessing double or
triple bonds are called addition polymers. Ex : Polythene

The polymers formed by repeated condensation reaction between two different bi-
functional monomeric units are called condensation polymers. Ex : Nylon 6,6

CHAPTER-16
CHEMISTRY IN EVERYDAY LIFE

I Questions carrying 1 mark:
What are antacids? Give example.

The chemicals which can reduce or neutralize the acidity in stomach
Eg:- Ranitidine, Tegamet (cimetidine)

What are antihistamines? Give example.
The drugs used to treat allergy Eg:- Cimetidine, Tegfenadine

What are transquilizers? Give example.
The drugs used for the treatment of stress and mild or even severe mental diseases.

Eg:- Equanil. Luminal, Veronal

What are antibiotics? Give example.
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10.

11.

12.

13.

14.

These are the chemicals which destroy or inhibit harmful microorganisms.
Eg:- Penicillin , Tetracycline

What are antiseptics? Give example.
These are the chemicals applied on cuts, wounds, scratches to kill microorganisms.
Eg:- Dettol, Bithional, lodoform

What are antifertility drug? Given example.
The chemicals which prevent the pregnancy in women.
Eg:- Novestrol, Norethindrone

What are analgesics? Give an example.
The chemicals used to relieve pain without causing any side effect.
Eg:- Aspirin

What are non-norcotic analgesics? Give an example
They reduce pain without causing addiction.
Eg:- Aspirin, Paracetamol

What are narcotic analgesics? Give an example

They reduce pain and produce sleep.

Eg:- Heroin, Codeine, Morphine

What are artificial sweetening agents? Give example

Artificial sweetening agents are non-nutritive sweeting agents used as substitutes for
sugar in foods.

Eg:- Aspartame (used in cold food) Saccharin (first popular sweeting agent)Sucralose,
Alitame (high potency sweetener )

What are food preservatives? Give example
The chemical substance which are used to control the spoilage of food.
Eg:- Table salt, sodium benzoate, sugar and vegetable oils

What are antioxidants? Give example.
The compounds which prevent the oxidation of food material.
Eg:- Vitamin —C, Vitamin —E

What is Saponification?
Soaps are prepared by heating fat or oil with agueous NaOH or KOH solution. This
reaction is called saponification.

What are cationic detergents? Give example.
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15.

16.

17.

The detergents in which surface active group carries positive charge that causes
cleansing action
Eg:- ethyl trimethyl ammonium bromide

What are anionic detergents? Give example

The detergents in which surface active group carries negative charge that causes
cleansing action

Eg:- Sodium lauryl sulphate, Sodium dodecyl benzene sulphonate

Why do soaps not work in hard water?

When sodium and potassium soaps are dissolved in hard water, Ca2+andMg *ions of
hard water will form insoluble calcium and magnesium soap. These insoluble soaps
separate as scum in water which adheres on to the fibre of the cloth as gummy mass.

What are biodegradable and non-bio degradable detergents?

Detergents that can be degraded by bacteria are called biodegradable detergents.
Detergents that cannot be degraded by bacteria are called non-biodegradable
detergents.
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4. Use log tables and simple calculator if necessary (use of scientific calculator is not allowed).

PART-A
I. ANSWER ANY TEN OF THE FOLLOWING. EACH QUESTION CARRIES1 MARK. 10X1=10
1. What are F-centres?
2. How does the enthalpy change on mixing two volatile liquids to form an ideal solution?
3. Give an example for natural semipermeable membrane.

4. What happens to molar conductivity when one mole of potassium chloride dissolved in onelitreis diluted
to fivelitres?

5. Write the energy distribution curve showing temperature dependence of rate of areaction.
6. Name the shape selective catalyst which converts acohols directly into gasoline in petroleum industry.
7. What are co-enzymes?
8. Name the method used for concentration of sulphide ores.
9. Complete the reaction: XeFg + 2H,O0 — 2?2+ 4HF
10. Which element of 3d series has more number of unpaired electrons in the ground state?
11. Define the term racemisation.
12. Out of ortho & para nitrophenols, which one less volatile compound?
13. Mention therole of dry HCI in the addition of alcohols to carbonyl compounds.
14. Give an example for synthetic biodegradable polyamide copolymer.
15. Name thefirst popular artificial sweetening agent.
PART-B
II. ANSWER ANY FIVE OF THE FOLLOWING. EACH QUESTION CARRIES2 MARKS. 5X2=10
16. Calculate the number of particles present per unit cell in aBCC unit cell.
17. State Henry’s law. Write its mathematical form.

18. Calculate the limiting molar conductivity of calcium chloride (CaCly). Given that the limiting molar
conductivities of Ca?* and Cl- ions are 119.0Scm?mol* and 76.3Scm?mol respectively.

19. Write the symbolic representation of standard hydrogen electrode. Mention its standard e ectrode
potential value (EY).
20. What istherole of coke and lime stone during the extraction of cast iron using blast furnace.

21. Name the noble gas which does not have general noble gas electronic configuration ns?np®. Name the
commercial source of this noble gas.

22. Explain Friedel-Crafts reaction with equation by taking chlorobenzene as example.



23. How do you prepare propanamine by Hoffmann’s bromamide degradation reaction? Write the chemical

equation.
24. Why soap does not work in hard water?
25. Give an example each for. a Anti-fertility drug b. Anionic detergents

PART-C
[11. ANSWER ANY FIVE OF THE FOLLOWING. EACH QUESTION CARRIES3MARKS. 5X3=15
26. Write the chemical equations involved in the leaching of pure aluminafrom bauxite ore.

27. With reaction conditions write the balanced chemica equations for the preparation of Nitric acid
(HNO3) by Ostwald’s process.
28. a. How is ozonised oxygen prepared in the laboratory? Write the chemical equation.

b. Complete the equation: CaO + H.0 — . (2+1)
29. a. Which is the strongest acid among the hydrogen halides? Give one reason.
b. Write the structure of hypochlorous acid (HOCI). (2+1)

30. What are interstitial compounds? Write any two characteristics of interstitial compounds.
31. Write the balanced equation in the manufacture of potassium dichromate from chromite ore.
32. What is Lanthanoid contraction? Mention any two consequences of it.
33. Using Vaence Bond Theory (VBT), explain hybridisation, geometry and magnetic property of
[Ni(CN)4]% complex ion. (Z for Ni is 28).
34. Writethe geometrical isomeric structures of [Co(NH3)4Cl2]*. What isthe coordination number of Cobalt
in this complex?
35. a Give any two postulates of Werner’s theory of co-ordination compound.
b. Write the formula of the Potassium hexacyanidoferrate(l11) (2+1)
PART-D
IV.ANSWER ANY THREE OF THE FOLLOWING. EACH QUESTION CARRIES5MARKS. 3X5=15
36. a. Calculate the packing efficiency in Simple Cubic lattice.
b. Calcium metals crystallises in FCC with edge length of 556pm. Cal culate the density of the metal.
(Atomic mass of Calcium = 40gmolt, Na = 6.022 X 10%atoms). (3+2)
37. a. 1.00g of anon-electrolyte soluteis dissolved in 50g of benzene lowers the freezing point of benzene
by 0.4K. The freezing point depression constant for benzeneis 5.12K Kgmol . Find the molar mass
of solute.
b. What is reverse osmosis? Mention its one practical utility. (3+2)
38. a. Calculate equilibrium constant for the reaction:
Cu(s) + 2Ag" () — Cu'?ag + 2AQ(g; Eli= +0.46V.
b. Suggest any two methods to prevent corrosion of iron. (3+2)
39. a. Derive an integrated rate equation for the rate constant of a zero order reaction.
b. According to collision theory, write two factors responsible for effective collision. (3+2)
40. a. The rate of a specific reaction doubles when the temperature changes from 350K to 360K. Calculate
the energy of activation. (3+2)
b. Show that the half life period of afirst order reaction isindependent of initial concentration of reacting species.
41. a. Give any three differences between Lyophilic and Lyophobic Colloids.
b. How does free energy and entropy change during adsorption of gas on solids? (3+2)



V. ANSWER ANY FOUR OF THE FOLLOWING. EACH QUESTION CARRIES5MARKS. 4X5=20

42. a. Write the equation for the steps in Sy1 mechanism for the conversion of tertiary butyl bromine into
tertiary butyl alcohol. Why Tertiary alkyl halides undergo Sn1 reaction very fast?

b. Explain the reaction between ethyl bromide and magnesium metal. (3+2)
43. a. Write the three steps involved in the mechanism of acid catalyzed dehydration of ethanol to ethene.
b. How is phenol prepared from Aniline? Write the equation. (3+2)
44. a. ldentify the products A and B in the following equation:
HI, A
(CH3)3C — OCH3 A+B
b. Between phenol and alcohol, which is more acidic? Why? (2+2+1)

c. Name the enzyme which catalyses the conversion of glucose & fructose into ethanol.

45. a. Write the name of the following reactions:

i RCN +8nCl, + HCl—RCH = NH —*— RCHO
2, ,—cHO 4 NaOH - \ —CHOH + N COONa
|\ - conc N N
” Barzaldehyde Benzyl alcohol Sodium benzonate
™. fn—-Heg ™
c=0 = CH, + H,0
ii. e HCl s 0 -

b. Write the chemical equation of Benzadehyde with Acetophenone in the presence of dilute alkali at
293K. Give the name the major product obtained in this reaction. (3+2)

46. a. What is decarboxylation reaction? Give an example.
b. Explain Hell-Volhard-Zelinsky reaction.
c. Give reason: Benzoic acid does not undergo Friedel-Crafts reaction. (2+2+1)
47. a. Write the chemical name & the structure of Hinsberg’s reagent.
b. Explain carbyl amine reaction by taking ethanamine as an example.
c. Anilineisless basic than ammonia. Give reason. (2+2+1)
48. a. Write chemical reactions to show that
i. Glucose contains carbonyl groups.
ii. Glucose contains primary alcoholic group.
b. Write the Haworth’s structure of a-D-Maltose.
C. Deficiency of which vitamin causes the disease ‘Beri-Beri’? (2+2+1)
49. a. What are non-essential amino-acids? Give an example.
b. what is peptide bond? How many peptide bonds are in tripeptide?
c. Name the sugar moiety present in DNA. (2+2+1)
50.a Explain Vulcanization of rubber. Write the structure & IUPAC name of the isoprene.
b. What are the monomeric repeating units in the Nylon-6, 6. (3+2)
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