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g”:

PERIODIC TABLE AND ELECTRONIC
CONFIGURATION

The classification of elements by Antoine Lavoisier to Henry Mosely is

one of the milestones in the history of chemistry. In this chapter, we
analys the arrangement of electrons in atoms

Fundamental particles of an atom

Proton Neutron

! !

Positive Charge No charge Negative charge

! ! !

Placed in the nucleus

Electron

Placed in the nucleus Revolving around
the nucleus in shells.

Shells Sub shells No.of electrons Total number of

in sub shells. electrons in the shell.

1K) 1s ) )
> 28 >2
2(L)4< —>38
>2p >0
/_>3s—>2
3 (M) 53p s6 \v———18
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4 (N) >4p >0 - 332
44 —10
> Af > 14
= Filling up of electrons in the sub shells is based on the increasing order of
their energies.

The arrangement of electrons in the
increasing order of their energies in sub

shells are

Is <25 <2p<3s<3p<4s<3d.....

Activity 1
Which among the subshell has highest energy
2s,4s,3d
Activity 2
Pickout the wrong electronic configuration and correct them
a) 1s?2s?2p!
b) 1s? 2s8?2p°® 3s!
c) 1s?22s22p’
d) 1s?2s?2p°3s!
e) 1s?2s?2p® 3s?3p°3d?
f) 1s?2s!2p?
Activity 3
The outermost subshell electronic configuration of an element is 3s2 3p°
a) Write the complete subshell electronic configuration
b) Find the atomic number of the element

c) Write the subshell electronic configuration using the symbol of
nearest noble gas

Activity 4
The subshell electronic configuration of an element X’ is given below.
(Symbol is not real)
VIDYA JYOTHI WORKSHEET Class 10
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X - 18?282 2p°® 3823p°3d° 4s?
a) Find the total number of electrons in the atom
b) Write the atomic number
c) Check whether the above configuration is right or wrong

d) If wrong correct it and justify your answer.

Activity 5

*My last electron fills in d subshell
*I have 5 electrons in d subshell
*I have 7 subshells totally

*I belong to d block

a) Complete the given table and find whom am 1

Subshell electronic configuration

Atomic number

Subshell electronic configuration in short form

Element

Symbol

b) If this element undergoes chemical reaction to form an ion with
oxidation number +2, then write the symbol of ion and subshell
electronic configuration of ion

Activity 6
[Ar]3d°® 4s? is the sub shell electronic configuration of an element.
a. Write the complete sub shell electornic configuration of this element.
b. Name the block to which this element belongs.
Activity 7
The subshell electronic configuration of an element X is.
1s? 28* 2p® 3s%3p°® 3d* 4s*
a) What is the atomic number of this element?
b)Find the number of electrons present in this element?
¢) Is the given electronic configuration of X correct? If not, correct it..
d) Write the electronic configuration of element having atomic number - 29?7
Activity 8

(The sum of oxidation numbers of the elements of compond is zero. ]

11
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Oxidation state

Cl > -1

Oxidation state

0O - -2

Complete the table using the hints given above

Atomic Number

Fe-26 Mn-25

Compound | Oxidation State| Symbol of Ion| Subshell Electronic
(Fe/Mn) Configuration

FeCl, +2 Fe 1s?2s?2p°3s?3p° 3d°
FeCl, —(A)—- —(B)—- —(C)—-
MnCl, +2 —(D)—- 182 2822p°®38?3p°©3d°
MnO, —(E)— —(F)— —(G)—
Mn,O, +7 Mn”* —(H)—-
Mn_ O, —(I}—- —(J)—- —(K)—-

Activity 9

Find the odd one

a)
b)

Transition elements are d block elements

In transition elements last electrons are filled up in penultimate shell

c) Transition elements show variable oxidation state

d)

c)

Activity 10

Transition elements are known as representative elements

Transition elements form coloured compounds

Element

Subshell
Electronic
Configuration | electron

enters

Subshell in
which last

Does
receive or
donate
electron?

Valency

Formula of
Compound

11

18?282 2p° 3s! s

donate 1

Compound formed
between A & X
Valency of A -1
Valency of X — 2
Al X2 —> A X,

(after interchanging
valency)Formula - A X

12

Compound formed
between B &Y

16

receive

Compound formed
between X & B

17

Compound formed
between Y & A

VIDYA JYOTHI WORKSHEET Class 10 ml
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Activity 11

Some characteristics of s-block and p-block elements are given below.
Classify them suitably

a) Includes metals, nonmetals and metalloids
b) Shows +1 , +2 oxidation states
c) Compounds are mostly ionic
d) Includes alkali metals and alkaline earth metals
e) Element with highest electronegativity is in this block
f) High metallic character
g) High ionisation energy
h) Low electronegativity
Activity 12

Complete the given flow chart

| £ - block elements |

o)

| most of them artificial and are ...b.... |

| Fuels in nuclear reactor |

—— @

Activity 13

Based on the subshell eletcronic configuration,elements are classified into
four blocks s,p,d and fin the modern periodic table

s-block p-block
1
H
2
d-block
Li | Be
Na | Mg 3 4 5 6 7 8
K | Ca Sc| Ti|V |Cr|Mn| Fe
Rb | Sr Y | Zr Mo | Tc | Ru
Cs | Ba La| Hf| Ta | W | Re | Os
Fr | Ra Ac | Rf | Db | Sg | Bh | Hs
f-block
Lanthanoids Ce | Pr Pm | Sm | Eu | Gd
Actinoids (P U [N |Pu|Am|cm
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If the last subshell is 's' and If the last subshell is 's' and

If the last subshell is 'p'

the penultimate subshell of
itis 'p' or's' then it belongs to

s-block

Complete the table

then it belongs to

p-block

its penultimate subshell of
is 'd' then it belongs to
d-block

Element|Atomic Subshell electronic | The subshell to Block
number | configuration which last
electron is added
i 3 1s?2s! S s block
,Na
<O
519C
SI€
AT

Activity 14

The period number is the same as the highest shell number in the
subshell electronic configuration.

Example: 1s?2s?2p°® 38?3 p* Period number- 3

Complete the table

Element | Subshell electronic | No.of outer most Period number
configuration shell

Be 18?282 2 2

N

Mg

oCa

511

Activity 15
s-block

Group number = No.of electrons present in last s subshell
Example:- Li- 1s? 2s'

Group number - 1

VIDYA JYOTHI WORKSHEET Class 10 ml
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p-block

Group number = 12 + No.of electrons present in last p subshell

Example:- | S - 1s® 2s” 2p°® 3s® 3p*
Group number - 12 + 4 = 16

d-block

{~ )
Group number = No.of electrons in the outermost ‘s’ subshell +

no. of electrons in the penultimate ‘d’subshell

Example:- L Mn - 1s? 2s” 2p°®3s” 3p°® 3d° 4s°

Group number-5+2 =7

\.

Complete the table (symbols are not real)

Element [ Subshell electronic period [ Block Group
configuration

A 182282 2p°3s?3p* 3 p 4+12=16

B 15?282 2p°3s? 3 s 1

55C 1s?2s?2p°3s?3p°3d°4s? | 4 d 3+2=5

oD

Sl

2o

G

H

Activity 16

Based on the hints given, write down the subshell electronic configuration
of elements and find out the atomic number (Symbols used are not real).

i) Element - A i1) Element - B

Period — 4

Group - 11

Activity 17

An electronic configuration of some elements are given below. (symbols
are not real)
A -[Ar] 3s!
B - [Ar] 4s*
C- [Ar] 3d° 4>

15
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D - [Ne] 3s* 3p*
1) What is the atomic number of element B?
2) From the above, which one is the most electro negative element?

3) Which one of the elements produce coloured compounds?
Activity 18

Element X in the 16% group have 3 shells .

a) Write the subshell electronic configuration of the element X

b) Element X belongs to which period?

c) Another element Y has one electron in its s subshell.Write the
chemical formula of the compound formed by X & Y.

Activity 19
Go through the given electronic configuration and find the answers
a) 1s?2s? 2p°
b) 18?282 2p®3s!
c) 1s?2s?2p®3s23d%4s?
1)  Which element shows different oxidation state?

2)  Which among these shows high electronegativity?

3)  Which element has greater atomic radius?

VIDYA JYOTHI WORKSHEET Class 10 ml
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Chapter

g‘.’:

GAS LAWS AND MOLE CONCEPT
3

v,
(&‘:—1
¢ LEach gas contains numerous minute molecules.

To Remember

¢ When compared to the total volume of a gas the real volume of molecules
is very less.

4 The molecules of a gas are in a state of rapid motion in all directions.

¢ As a result of the rapid random motion of the gas molecules, they collide
with each other and also with the walls of the container in which it is
kept. This collision with the walls account for the pressure of a gas.

¢ As the collision of molecules perfectly elastic in nature, there is no loss
of energy.

¢ There is no attraction between the gas molecules and with the walls of
the container.

Activity 1
Choose the correct statements regarding gases .
a) Distance between molecules low
b) Attractive force between molecules low.
¢) The freedom of movement of molecules low.
d) Energy of molecules is high

Activity 2

Air bubbles from the bottom of an aquarium is given below. The size of
airbubbles rising from the bottom of an aquarium increases. Why?

Activity 3
X, Y, Z are pictures of the same balloons at different heights. Answer the
given questions given below by examining the picture

17
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& e .
= 7 -
= ({:\-\ ) 7111_ S\ 3
L) >
> b e =z

(Hint: imagine the temperature is not changed)

1. Among X, Y, Z which indicates the highest state of the
balloon?

2. What is the reason for your answer?
3. Name the Gas law which substantiates your answer?
Activity 4

The data showing relation between the pressure and volume of a fixed
mass of gas is given below.

Pressure Volume
latm 80L
L 40L
4 atm L
8atm L

a) Complete the table.
b) Which is the law applicable here?Write its mathematical expression?
Activity 5

The relation showing the volume and temperature of a fixed mass of gas at
constant pressure is tabulated below

VolumeV(L) TemperatureT
500 ML 250K
800 ML 400K
600 ML 300K
200 ML 100 K
a) FindV/T

b) State the gas law governing this

c) Insummer motor tyres are filled with air at a lower pressure compared
to that in winter? Name the law related to this

Activity 6

The properties of certain gases kept at same temperature and pressure is
given.

VIDYA JYOTHI WORKSHEET Class 10 ml



CHEMISTRY

Element Volume No of gas
molecules
Nitrogen 20L X
Oxygen FAN 0 ) N I —
Ammonia 10, | @ e
Carbondioxide |  -------—-- 4X

a) Complete the table
b) Identify the gas law which agrees with this data.
Activity 7

Complete the word diagram given below atomic mas of C1 = 35.5

B) ... number of atoms ; E) . mole chlorine
Chlorine molecules
C) .... moles of chlorine F)....... number of

atoms molecules

Activity 8
Complete the table given below ( At STP )

44.8L CO, OO 11} 13

44.8L CO; eeeenen: GMM

44 .81, CO, .....number of molecules
448LCO, [ g

44.8L CO; e lIUMber of atoms

Activity 9

Find the gas laws related to the following situations.

Situations Gas laws

The gas bubbles coming up from the bottom of the the reservoir
get bigger

An inflated balloon placed in the sunlight bursts

As the boalloon send for weadther forecast go up, the size of
balloon increases

If two moles of hydrogen and nitrogen are taken in STP, the
volume of two gases will be equal

As the balloon is filled with air, its volurne increases

After attaching the ballcon to the mouth of a bottle, it is
lowered into hot water , then the balloon is seems 1o be inflated

When the volume of a given mass of gas at constant
temperature is reduced from 100L 1o 25L | the pressure
increases from | atm to 4 atm

Doubling the number of moleculein gases at the same
temperature and pressure, doubles the volume also.

Activity 10

Complete the following tables

VIDYA JYOTHI WORKSHEET Class 10 wl
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given below.( Pressure is kept constant)

Volume V Temperature T (Kelvin) V/T
600ml 300K
900ml
400K

Activity 11

Find the molecular mass of the following compounds (Atomic mass of the
elements are

Na - 23, O- 16, H- 1, Ca- 40, C- 12, N- 14)

a) NH,

b) CaCO,

c) NaOH
Activity 12

128 gm O, = ........ GMM (Atomic mass of oxygen=16)
Activity 13

Complete the tables.

a. Element |Atomic mass |Atomic mass in grams Given mass Number of atoms
Hydrogen 1 1 g 1 g 6.022 x 10*
Carbon 12 12 g 6.022 x 10
Nitrogen 14 14 g 14 g 6.022 x 102
Oxygen 16 16 g 6.022 x 10*
Sodium 23 23 g 23 g 6.022 x 10*
Magnesium 24 24 g 6.022 x 10*
Aluminium 27 27 g 27 g
Chlorine 35.5 355g 35.5g 6.022 x 10*
Calcium 40 40 g 6.022 x 10%

b.

Element Al:f;:sk Am“;:a;::ss in Given mass I:fugl;;; Number of atoms
Hydrogen 1 1 g 1 g 1GAM | 6.022 x 10”
Carbon 12 12 g 12 g 1GAM | 6£.022 x 10*
Nitrogen 14 14 g 14 g 1GAM | 6.022 x 102
Oxygen 16 16 g 16 g | ceeiseinns 6.022 x 10*
Sodium 23 23 g 23 g 1 GAM 6.022 x 10%
Magnesium 24 24 g 24 g 1GAM | 6.022 x 107
Aluminium 27 27 g 27 g 1GAM | 6.022 x 10*
Chlorine 35.5 35.5¢ 35.5¢ 1 GAM 6.022 x 10+
Calcium 40 40 g TGAM | i

0
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Element Atomic| Atomic mass in Given mass Number of Number of atoms
mass grams GAM
Hydrogen 1 1 g 1 g 1 GAM 6.022x10%
Hydrogen 1 1 g 2 g 2 GAM 2x 6.022 x 10
Carbon 12 12 g 12 g 1 GAM 6.022 x 10*
Carbon 12 12g | e 2 GAM 2x 6.022 x 108
Nitrogen 14 14 g 14¢ 1 GAM 6.022 x 10%
Nitrogen 14 14 g 428 | e 3x 6.022 x 105
Oxygen 16 16 g 16 g 1 GAM 6.022 x 102
Oxygen 16 16g 80 g S5GAM | oo
Sodium 23 23g 23 g 1 GAM 6.022 x 10
Sodium 23 23g 10 GAM 10 x 6.022 x 10*
d. Avom]
Atomic| OMC | civen | Number |Number of Number of mole
Element mass | TSI ass | of GAM |atoms
grams atoms
Hydrogen 1 1 g 1 g 1GAM | 6.022 x 10* 1
Carbon 12 12g | 12g | 1GAM | 6.022x 10| oo
Nitrogen 14 14 g 14 g 1GAM | L.
Oxygen 16 16 8 | 168 | covvmmnnns | ciiiiiiiiiiees | e
c.
Atomic Amm.i “| Given | Number of Number of
Element mass in Number of atoms
mass mass GAM mole atoms
grams
Hydrogen 1 1 g 1 g 1 GAM 6.022x10°°
Hydrogen 1 1g 2 g 2 GAM 2x 6.022 x 10*
Carbon 12 12g 12 g 1 GAM 6.022 x 10%
Carbon 12 12 g 24 g 2 GAM 2x6.022 x 10% reraseeensserene
Nitrogen 14 14 g 14 g 1 GAM 6.022 x 107
Nitrogen 14 14 g 42 g 3 GAM resessesssnnsnns
Oxygen 16 16 g 16 g 1 GAM 6.022 x 10
Oxygen 16 16g 80g 5 GAM 5x 6.022x 107 P
Sodium 23 | 23g 2 g LGAM |
Sodium 23 23 g 230 g 10 GAM 10 x 6.022 x 10 cesssessenssan
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f. :
Element/ Compound |Molecular mass ;::115:5]“ GMM | Number of molecules
6.022 x 10~
1 GMM
Hydrogen (H.) 2 28 H, Molecules
6.022 x 10*
Oxygen (O3) 32 32g 1 GMM 0, Molecules
. . 6.022 x 10%
Nitrogen (N) 28 28¢g 1 GMM N, Molecules
Water (H:0) 18 18¢g IGMM|
Ammonia (NH;) 17 17 g
L . 6.022 x 10*
Carbon dioxide (CO;) 44 4g 1 GMM CO, Molecules
Activity 14
Find the pair (Atomic mass 0O-16, H-1, Ca-40, C-12)
3.011x10%
Molecules
50 gm CaCo,
Activity 15
Complete the Table
1 GMM = 1 Mole = 6.022 x 10*® molecules
Element/ Gram Molecular |Mass in gram No. of moles No.of molecules
ICompound Mass
Hydrogen B 6 3 3x6.022x10”
Carbon di Oxide (44 — 2 e -
Sulphuric acid - 490 5 5x6.022x10"
Calcium -- 500 00 [ 5x6.022x10*
Carbonate
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Activity 16
Volume of 1 mole of any gas at STP =22.4 L

Gas at STP Gram Molecular |Mass in gram Moles Volume at STP
Mass

CO2 44 220 5 5x22.4L

H: O 6 ——L

NH, - 170 10 ---—-L

N, - 112 e 4x22 4L

Activity 17
Complete the DIAGRAM

Activity 18
Find the GMM and number of molecules of the following
(a) 720 g of glucose (Molecular mass= 180)
(b) 9 g water ( Molecular mass = 18)
Activity 19
One mole of any gas at STP occupies 22.4 L If so,
a. How many moles are present in 44.8 L. of a gas ?
b. How many moles are present in 67.2 L. of a gas ?

c. How many moles are present in 224 1. of a gas ?

R
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Chapter

REACTIVITY SERIES AND
ELECTROCHEMISTRY
&ﬁé To Remember

Ability to participate in a chemical reaction for each and every metal is
different. Electro chemical series is based on this difference in reactivity
of metals. Metals having low reactivity are displaced from their salt
solution by metals of high reactivity. This reaction is called displacement
reaction. These reactions invlove electron movement and there by
production or utilization of electrical energy as in the galvanic cell and
electrolytic cell. Galvanic cell converts chemical energy to electrical energy
and electrolytic cell converts electrical energy to chemical energy. In this
chapter we discuss about the chemistry behind these.

¢ Metals react with air, water and acid in completely different manner.

¢ Metals are arranged in the reactivity series based on their ability to
react.

+ Displacement reaction - Metals with low reactivity are displaced
from their salt solution by metals of high reactivity.

¢ Oxidation and reduction takes place in displacement reaction.
Oxidation is the loss of electron
+ Reduction is the gain of electron

+ In Redox reaction oxidation and reduction takes place
simultaneously.

Activity 1

Same pieces of different metals are added in dilute hydrochloric acid.
Observe the figure and answer the following questions.

a) Name the metal which reacts very fast?

b) Which metal reacts slowly?
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c) Which metal does not react with acid?

d) Write the chemical equations of these metals reacted with acids.

e) Name the gas obtained here

f) Arrange these metals according to the increasing order of their reactivity?
Activity 2

Sodium reacts vigorously with water containting phenolptithalein pink
colour in water But there is no change with copper why?

Sodium added to water mixed Copper added to water mixed
with phenolphthalein with phenolphthalein

Activity 3

It seems that the lustre of aluminium vessels diminishes when time passes.
In the case of copper vessels it takes months for the loss of its luster by
the formation of verdigris. Does the shining of gold fade even after a long
time? Give reason.

Activity 4

Observe the picture and the reactivity series given below. Which among
these under go a displacement reaction. Complete the table.

Potassium K
Sodium Na
Caloum Ca
Magesum Mg
Ahmimm A
Ime
Iron Fe
Nickel N
.‘ﬁ Tn S
1 T ™ ’ T% | Lad P
’.h—il ‘ — - } = Hydrogen H
L—J J J Copper Cu
! ' i i Silver A
Cuso, Cus0, .:ns() AgNO, MgSO, Gold An |,
Solution Solution Sol Im.u on Solution Solution
Metal Solution Displacement reaction
Mg CuSO, Takes place
Ag CusSO,
Mg ZnS0O,
Mg AgNO.
Cu S e e

Activity 5

Some metals in the reactivity series are given in the box. Analyse the
picture given below and answer the questions.

25
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Mg Zn Cu Al
Mg
- -~ - o~

Al

-------------------------------------- Zn
Teeen peeeee S g Fe
Cu

== Ag

FeSO, FeSO, FeSO,
Solution Solution Solution

a) which metals can displace Fe from FeSO, solution.

b) Which metal cannot displace Fe? Why?

Activity 6

AgNO, Solution
Iron Nail

a) What change is seen on the surface of iron nail?
b) Complete the chemical equation

Fe + 3AgNO, —> Fe(NO,), +

c¢) Which metal is oxidised in this case?
d) Which metal is reduced?

e) Write the equations showing oxidation and reduction

Oxidation

Reduction
f)  Which metal is displaced here?
Activity 7

In the Galvanic cell given below

Electron flow
—
Salt bridge
Copper Silver
Copper Silver
sulfate nitrate
solution solution
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a) Name the anode and cathode ?
b) Write the chemical reaction occurring at anode.
c) Write the chemical reaction occurring at cathode
d) Write the redox reaction
e) What is the direction of electron flow?

Activity 8
Complete the table

Cell Anode| Cathode| Reaction at |[Reaction Redox
Anode at cathode | Reaction

Fe-Cu |Fe  [......... FeoFe™ 42 |-ceeeeieinene | i

Cu -Ag| ..... Ag | 2A8"+2e 52Ag | evieiiiininnn.

Activity 9

Fe Zn Cu
- - =
\J \J v/

ZnS0O, CuS0, MgSO,
a) Design a Galvanic cell using suitable materials given above.
b) Mark the direction of electron flow.

c) Write the equations of chemical reactions takes place at cathode and
anode.
Activity 10

Fill the blanks by comparing Electrolytic cell and Galvanic cell.

Electrolytic cell Galvanic cell

Electrical energy converted to | .

chemical energy

Reduction occurs at cathode | v
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Activity 11

Observe the figure and answer the questions given below.

~

Anode Cathode

Electrolyle

a) Identity the given cell.
b) Name the electrode at which reduction takes place.
c) Name the electrode at which oxidation takes place.
d) What do you mean by an electrolyte?
e) If the above electrolyte is molten sodium chloride, write the following
i) Anion
ii) Cation
iii) Name the gas liberated from anode
iv) Name the metal deposited at cathode
v) Write the reaction at anode and cathode
Activity 12
Which are the ions present in sodium chloride solution?
Activity 13
During the electrolysis of sodium chloride solution
a) Which ions are attracted to the positive electrode (anode)?
b) Which ions are attracted to the negative electrode (cathode)?
c) Give the equation of the reaction occurring at anode.
d) Which is the product obtained at anode?
e) Give the equation of the reaction occurring at cathode.
f) Which is the gas liberated at cathode?
g) What is the nature of the solution after electrolysis?
( Acidic, Basic, Neutral)
Activity 14

What are the practical utilities of electrolysis?

VIDYA JYOTHI WORKSHEET Class 10 ml



CHEMISTRY

Activity 15
What are the advantages of electroplating?
Activity 16

Observe the figure shows the electroplating of copper over iron bangle
and answer the questions given below.

Switch

P
[0

a) Name the metal which is connected to the negative terminal of the
battery?

b) Which metal is connected to the positive terminal of the battery?
c) Which solution is used as electrolyte?

d) Write the chemical equation of the reaction occurring at anode?
e) Write the chemical equation of the reaction occurring at cathode?

f) Is there any change in the colour of the solution after some time?
Why?

g) Name the electrolyte used to plate gold over copper bangle?

29
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Chapter

PRODUCTION OF METALS
€2 To Remember

e
Discovery of metals is very significant in the scientific development.
Some metals are found free in nature. But majority of metals are
extracted from the ores. Extraction of metals from it’s ore, refining of
the metals, manufacture of Iron and Aluminium are the main concepts
in this chapter.

e Mineral, Ore
* Production of metals - Important steps

|

v v v
Concentration of Ores Extraction of metals Refining of metals
v

>(1) Leyw%ggﬁg / s 1 » Liquation (Sn, Pb)

washing Conversion of Reduction
—>(2) Froth floatation cgncentrated ore of the oxide

, (3) Magnetic into its oxide. >Distillation (Zn, Cd, Hg)
separation

> (4)Leaching s Electrolytic refining( Cu)

Calcination Roasting.

Activity 1
Fill in the blanks suitably.

METALS ORE CHEMICAL FORMULA
Aluminium | - (a)--------- A]Q()3

------- (b)---------—- Haematite Fe O,

Iron Magnetite | -------- (C)-------

Copper [ - (d)--------—-- CuFeS,

Copper Cuprite [ - (€)----------

Zinc Zinc blend | - (f)---------

Zinc | - (g)-------—--- ZnCO,

30
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Activity 2

In Metallurgy there are three important stages for the Concetnration of

Ores.
Concentration
of Ores

Complete the Flow Chart

Refining of
Metals

The process of removing the impurities (gangue) from the ore obtained
from the earth's crust is called concetnration of the ores.

Activity 3

Concentration of ores

| |
| o

......... o LEVigaﬂOD Magnetic Seperatj_on .b
o ) Ore is soluble in

Oreislighter than TR Qo Specific solvent,

impurities ‘Gangue is insoluble

Activity 4
Complete the table

Ore Method of concetnration
Oreofgold | .l
..................... Leaching
Tin stone | e
Zinc blende | .l
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Activity 5
Identify the statements which is related to roasting and calcination:

(a) Process of heating the concetnrated ore in the absence of air at a
temperature below its melting point.

(b) Process of heating the concetnrated ore in a current of air at a
temperature below its melting point.

(c) Sulphide ores such as CukFeS ,Cu,S combines with oxygen to form
oxide.

(d) Carbonates and hydroxides of metals such as ZnCO,, Cu(OH)
decompose to form their oxides.

Activity 6

2

Some metals and their method of refining are given below. Match them
suitably

Mercury, Tin, Zinc, Lead, Copper, Cadmium,

Liquation, Distillation, Eletcrolytic refining

Method of refining Metals

Liquation

Distillation

Eletcrolytic refining

b) What is the reason for selecting the above method of refining for the
metals zinc and tin?

Activity 7

See the figure showing the refining of copper .

Impure copper

i) FindoutA&B
i) Write the equation of the chemical reaction taking place at cathode ?

iii) Write the equation of the chemical reaction taking place at anode ?

3
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Activity 8

Complete the given flow chart related to the industrial production of Iron
by filling up the correct answer from the box given below.

COKE+LIME STONE +
ORE CONCENTRATION OXIDATION HAEMATITE
HAEMATITE  |gulp| wooooooe (D)......... L ) mpl (3)eci
MOILTEN IRON REDUCING AGENT ‘
......... (6. | 4| (5)e
......... ()i,
SLAG

Activity 9

Analyse the reactions taking place in blast furnace and answer the given

questions
C+0, - CO, + heat
CO,+C + heat - 2CO
CaCoO, - Ca0+CO,
(Limestone)
CaO+5i10, - CaSi0,
(Calcium Silicate)
Fe,0,+3CO - 2Fe+3CO,
1. Write the chemical formula of iron ore
2. Name the products obtained during the decomposition of lime stone
3. Write the chemical equation of slag formation
4. Identify and write gangue and flux

5. Write the equation of reduction
Activity 10
Identify the relation and complete the blanks.

1) Stainless steel Fe, Cr, Ni, C
Nichrome s (@).........
ii) Alnico : Permanent magnets
Nichrome D s (b)eeuenenns
iii) Stainless steel : Hard
Alnico D e (C)evenannnn.
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Activity 11

The various stages involved in the concetnration of Bauxite are given below.
Arrange these chemical reactions in the correct order.

heati
a)  2AI(OH), S, ALO, +3ILO

Aluminium Filtering (Alumina)
hydroxide ppt.

Al(OH), ppt.and water are added
NaAlO, - » Al(OM),
Sodium and stirred well
aluminate soln

b)

Dissolved in hot NaOH soln: NaAlO,

o) ALO,2H,0

Bauxite

Activity 12

The diagram of the eletcrolysis of Alumina is given below.

Carbon Rods (+)

Carbon Lining

Carbon Powder

Malten Cryolite
and Alumina
Molten
Aluminium
Metal

Observe the diagram carefully and answer the following questions.
a) Name the reducing agent used in the etxraction of Aluminium.
b) What is the role of cryolite in eletcrolysis?

c) Give the chemical equation for the reaction taking place at the
cathode.

d) Why do we replace the carbon blocks used as anode at regular
intervals?

e) Write down the chemical equation for the reaction taking place at
anode.

ZOR

3
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- Chapter

¢ Preparation of Ammonia gas in laboratory
2NH,,CI + Ca(OH), — CaCl, + 2H,0 + 2NH,

¢ Physical properties of Ammonia - Basic Nature
- Solubility very high
- No colour
- Pungent smell
¢ Liquor Ammonia: Highly concentrated aqueous solution of Ammonia
¢ Liquid Ammonia: Liquified Ammonia by using high pressure.
¢ Industrial preparation of Ammonia : Haber Process.

Chemical Reaction

J

Irreversible Reaction Reversible Reaction
Reactant —> Product Forward reactions
P —
Eg: NaOH+HC/ — NaC/ +H,0 Reactant ————— Product

Backward reaction
[Eg: . N+ 3H, == 2NH,]
¢ Chemical Equilibrium
¢ Le Chatelier’s Principle
e In a reversible reaction

a) If the concentration of reactant increases, rate of forward reaction
increases. If the concentration of product increases rate of
backward reaction increases.

b) If pressure increases, reaction increases in the direction where
total number of molecules decreases and vice versa.

Pressure has no effect in a system having same number of molecules
of reactants and products in gaseous state.

c) If temperature increases rate of endothermic reaction increases. If
temperature decreases rate of exothermic reaction increases.

d) Catalystincreases the rate of both forward and backward reaction to
the same extent. As a result the system reaches equilibrium at a
faster rate. It is not beneficial to add a catalyst in a system which has
already attained equilibrium.

35
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) Physical properties of Sulphuric acid — Colourless
— Comparatively high viscosity
— Highly corrosive
— Denser than water
— Dissolves in water
) Chemical properties of sulphuric acid - Dehydrating nature
— Drying nature
— Concentrated sulphuric acid
Can displace volatile acid
from their salts.
) Identification of Sulphate ions.

Activity 1
Take a little ammonium chloride (NH,CJ]) in a watch glass and add a little
calcium hydroxide Ca(OH), to it and stir well.

a) What change will occur when a wet red litmus paper shows above the
watch glass?

b) Write the reason behind it?

c) Name the gas obtained during this reaction ?

d) Write any two physical properties of this gas.
Activity 2

The figure given below shows the laboratory preparation of ammonia.
Observe it and answer the following questions.
- ~\

L]
NILCL + Ca(OLD), l*

Ca0O

Drying tower

- )

a) Which are the reactants used to prepare ammonia in the laboratory ?
b) Write the chemical equation of this reaction

c) Ammonia gas is passed through calcium oxide (CaO) Why?

d) Can we use con. H,50, instead of CaO, Why ?

e) Ammonia is collecting by keeping the jar inverted, Why ?

26
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Activity 3

When ammonia tanker leaks, water is sprayed to reduce its intensity.
What is the reason for this?

Activity 4
What is the difference between Liquor Ammonia and Liquid Ammonia.
Activity 5
Take some ammonium chloride in a boiling tube. Heat it well, show a wet
red litmus paper on the mouth of the boiling tube.
a) What change occurs to the red litmus paper.
b) Which gas is evolved here? What is the nature of the gas ?

c) Write any two uses of this gas ?

d) If the litmus paper is placed for a long time at the mouth of the boiling
tube, what will happen to the litmus paper? What is the reason?

e) What can be inferred about the density of the gases formed from this
experiment?

f)  Which is the white substance deposited at the side of the boiling tube?
g) How is this substance formed?

h) On the basis of this experiment choose the type of chemical reaction
taking place here. (Irreversible/reversible)

1)  Write the balanced equation of the chemical reaction.

Activity 6
Observe the following chemical equations and write the forward and
backward reaction in each.

a)  NH,Cl, = NH, +HCl,

b) 2SO2(5) + 02(8) - 2SO3(5)

©) N, & +3H2(g) = 2NH3(g)

%

d H, +I, =2dI
(&)

o ke
Activity 7
Equation showing the industrial preparation of ammonia is given below.
N, +3H, =2NH; + Heat

2
a) When 1 mole nitrogen reacts with 3 moles hydrogen, how many moles of
ammonia is obtained ?
b) What is the effect of following circumstances to the forward reaction ?
(i) Pressure increases
(ii) Concentration of ammonia decreases.
(iii) Concentration of N, decreases.

c¢) Industrial preparaton of ammonia is known as ——?
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Activity- 8

The following graph shows a reversible reaction.

g
g
=
g X
2 Z
o
—
T z
[w]
=
h Y
o
L
o
Time
e

a) Identify the reactions X and Y from the graph.

b) Denote the point in which both the forward and backward reactions
become equal.

c) What is the name of this stage?
d) Write any two characteristics of this stage.
Activity 9
250, + O, = 250, + Heat
a) Is the forward reacton exothermic or endothermic?
b) What is the effect of increasing temperature at equilibrium?

c) What will happen to the speed of forward reaction if SO, is removed at
regular intervels from the system in equilibrium?

d) What is the advantage of adding catalyst V_O_ in the beginning itself?

e) What changes can be observed if the catalyst is added to the system at
equilibrium?

Activity 10

N, +0, <=2NO

2@
a) How many number of moles of reactants and products exist here?
b) What is the effect of pressure in this reversible reaction?
Activity 11

Take some copper sulphate crystals in a watch glass. Add a little acid to it.
The blue colour disappears.

a) Which acid is used here ?

b) Name the method of industrial preparation of this acid .
c) Write any one use of this acid.

Activity 12

When some con. sulphuric acid is added to sugar, a black substance is

obtained.
3
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a) Name the substance obtained
b)  Which property of sulphuric acid is shown here ?
c) Complete the following equation

C,H, 0, Conc H,SO, 12C +

Activity 13

Complete the given chemical equation of Con. H,SO, with Cu
a) Cu+ 2,80, - CuSO,+2IL,0 +

b) Which is the oxidising agent in this reaction ?
Activity 14
Chemical equations regarding the industrial preparation of sulphuric acid

is given.

S+0,—> (a)

i)  Write (a), (b), (¢) and (d)
i) How oleum is converted to sulphuric acid?

iii) Sulphuric acid is formed by the direct dissolution of SO, in water. But
this method is not used for its industrial preparation. Why ?

Activity 15
Con. Sulphuric acid reacts with salts to form volatile acids.

The chemical equation below shows the reaction between con. sulphuric
acid with sodium chloride

NaC/+H,S0, —> NaHSO, +HCI

a) Which salt is used for the preparation of nitric acid?
b) Write the chemical equation related to this reaction.
Activity 16

a)  Which of the following substances are used for the identification of sulphate
ion.

[Sodium Chloride, citric acid, barium chloride, beaker, water, hydrochloric
acid|

b)  Write the procedure

c) Which substance is the white precipitate formed in the reaction?

39
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A il 11
NOMENLCATURE OF ORGANIC

COMPOUNDS AND ISOMERISM

Hydrocarbon (Hydrogen + Carbon )

v v
Open chain compounds Cyclic (Ring) compounds
4 2
¥ v ¥ ¥
Saturated Unsaturated Alicyclic Aromatic
Hydrocarbons  Hydrocarbons compounds compounds
M v
Alkane & T
CH,) Al Alkyne
(C.H.) (C.H,o)
J Homologous Series- characteristics
J Nomenclature of unbranched alkanes

Alkane —»Word root+ ane

. Nomenclature of unbranched unsaturated hydrocarbons

Alkene — wordroot+ position of doublebond+ suffix

Alkyne — wordroot+ position of triple bond + suffix

. Nomenclature of branched hydrocarbons.

J Hydrocarbons with only one branch

position number of branch + hyphen + name of radical + word root

+suffix

J Hydrocarbon with more than one branch

position numbers of branches + hyphen + word denoting the no.of

radical + name of radical + word root+ suffix.

. Nomenclature of organic compounds containing

0
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Functional groups.

1. Hydroxyl Group (-OH) — | Alkane-e + 01 » Alkanol

2. Carboxylic Group (-COOH) — [Alkane —e + oic acid » Alkanoic acid

3. Halo (-F,-Cl,—Br,-I)

Position of the halo group + hyphen+ word denoting the no. of halo

groups + Name of halo groups+ Name of alkane.

S Alkoxy Group (-O-R)

Alkoxy alkane

word root of alkane with least no.of carbon atom + oxy+ name of

alkane containing larger no . of carbon atom.

[somerism — @ Chain [somerism
(] Functional isomerism.

° Position isomerism.

Activity--1

Complete the Table.
Structure of Condensed Molecular | class of
Hydrocarbon formula formula Hydrocarbon
T4
H-C-C-H CH,-CH, c,H, | . T
H H
........ boiiii B, C.H, Alkene
.......... S I CH,=CH-CH,-CH, | ....e... Alkene
il
H-C=C-C-H | CH=C-CH, cH, | .. £,
H

Activity- 2
(a) Does the compounds C,H, and C H,, belong to homologous series.
(b)  Write the characteristics of homologous series
(Any two)
Activity- 3
Complete the table.
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Compound IUPAC name
CH,-CH,-CH, Propane
CH,-CH, | ... Aeerenennen
......... b, Pentane
......... Coverrnennnnns Butane

Activity- 4
CH,-CH =CH -CH,~-CH,
a. The compound belongs to
(Alkane, Alkene, Alkyne)
b. Write the [UPAC name of this compound
Activity- 5

Choose the correct method of numbering

1 2

9 C—-C—C—
|
C
3

1 2 3 4
b) C—C—C—C
C
3 2
d C—C—C—
C
5
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Activity- 6
Fill the word web suitably

My molecular formula
(b)
I don't have any
branches.

I have 4 carbon atoms.

My IUPAC Name
(2)

Organic
Compound

I have a double bond 1n
between second and third
carbon atoms.

Activity- 7

CH. 3

CH, - C"H - C"H—CHZ—CHZ—CH3
CH,

a. How many carbon atoms are present in the main chain of this compound?
b. write the position numbers of branches in chain.
c. write the name of the branch.
d. write the ITUPAC name of this compound.
Activity- 8

Write down the structural formulae of the following compounds.
a. 3,3 - diethyl hexane
b. 2,2 - dimethyl propane.
c. 2,3,3 - trimethyl pentane.
Activity- 9
a. Write down the structural formula of the compound hex-3-ene.

b.  Write down the structural formula of one of its isomer which is an alicyclic
compound.

c. Write down the structural and molecular formula of the aromatic com-
pound benzene.

Activity- 10

Some atoms or group of atoms responsible for the chemical properties of
organic compounds are functional groups.
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a. which functional group is responsible for the chemical properties of
alcohols?

b. Name the alcohol which have only one carbon atom.
c.  Write the functional group present in vinegar(CH, - COOH)
Activity- 11

Completethetable.

Structuralformula Nameofthe I[UPAC Name
ofthecompound Functionalgroup
CH,-CH,-CH,-0OH | ... I Propan —1-o0l
CH,-CH,-COOH | ... o 2 Covrrvenereens
............ Ao Alkoxy group Methoxy ethane
CH,-CH-CH,

[ T f......

Cl

Activity- 12
Write the [IUPAC Name of the following

B"r
1 CHB—C"—CH2—CH3
Br
cr
2. C'H3—C'H—C"H—CH3
C'H3

3. CH,-COOH
4. CH,-CH,-O-CH,-CH,-CH,
5. CH= C-CH,

6. cH,-cH, - CH —CH,
CH

| 2
CH

\
CH,

2
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7. CH,-CH,-CH-CH,

OH
s I

C

7\
H/C — C—H
ct
9. CH,-CH,-CH-CH,~CH~CH-CH,
\
CH, CH,

10. CH,=CH,~ CH~CH,
CH,~CH,

Activity- 13

Examine the compounds given below and find out the isomeric pairs. To
which type do they belong?

a. CH,-CH,-CH,—CH,

b. CH,-CH-CH,
|
cl

c. CH,-O-CIH,

d. CH,-CH,-CH,-CI

e. CH,—-CH,-CH,-CH,-OH
f. CH,-CH,-OH

g. CH,~CH-CH,
CH,
Activity- 14
CH,-CH,-CH,-CH,-CH,-OH
a. Write the possible position isomer from the given compound.
b.  Write the structural formula and the IUPAC name of any one functional
isomer of this compound.
Activity- 15
Draw all the possible isomers of the hydrocarbon with molecular formula
C,H,0
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Substituion

An atom is replaced by another
atom or group of atoms.

Addition
Organic
( Combustion compounds
Reaction of with double or
Hydrocarbons ; triple bond react
combine with organic with other
oxygen forming compounds ~molecules and
CO.and HO finally form single
: T bonded compounds
(saturated).
[ Thermal cracking ) { Polymerisation
Hydrocarbons with higher Large number of simple
molecular mass when heated molecules (monomers)
in the absence of air or O, combine under suitable
decomposed to form hydrocarbons conditions to form
\ with lower molecular masses. ) complex molecules
called polymers.
)
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Some important organic compounds

Alcohols Carboxylic Acids Esters
eg: . .
eg: Acetic acid Ceidsesail id + Alcohol
| vethanol i Coswy  Cobole s s lecko
(CO+H,—> CH, - OH + CO0—>
CH, - OH) CH, - COOH
& Wash (8-10% alcohol)
Ethanol )
(CH, - CH, - OH) i) Rectified spirit (95.6% alcohol)
| (Industrially .
prepared by i l> Absolute alcohol (99% or above)
the fermentation = |
of molasses) 4)
Power alcohol
(Absolute alcohol + petrol)
)
s

Denatured spirit (ethanol
mixed with poisonous substances)

Soaps and Detergents

Structure

oil soluble
L Non polar end
(Hydro carbon)
Water soluble
polar end

Alcohol + Higher fatty acids (palmitic acid, stearic acid, oleic acid)
—0il and Fats
Oils and fats + Alkali —» Soap

s Detergents are salts of sulphonic acids.

¢ Merits and demerits of detergents

Activity - 1
Fill in the blanks.

i) CH,+Br, > C,H,-Br+HBr
i) C,H,Br+Br, > (a) +HBr

iiiy C,H,Br, +Br, >C,HBr + (b)
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v) (¢0 +Br, >C,H,Br, +HBr
v)  CILBr,+ (d —CIBy +IDr
vii GCHBr+Br,—> (o) + §3)

Activity - 2
Complete the table.

Chemical Reaction Product IUPAC name of the product
CH,=CH,+H, CH, - CH, Ethane
CH, =CH, +Br, ) (i)
CH,-CH=CH, +Cl, () (i)
CH,-CH=CH-CH,+HCI | (v} I s
CH,=CH+HCI (IIH:(IIH o (vii)

¢l ¢l

Activity - 3

Given below includes some polymers and their monomers. Complete the

table suitably.

Name of Structure of Name of Structure
monomer monomer polymer of polymer
Ethene _(a) Polythene {CH, —CH,4,
_(b)_ CH,=CH S (¢ _(d)_—
o)
Tetrafluro _(e) M {CE, - CE, 4,
ethene

Activity - 4
Butane is the important component of LPG.

a) What are the products formed by the combustion of butane?

b)

Write the balanced chemical equation of this reaction?

Activity - 5
“Thermal cracking is the process of decomposition of hydrocarbons with
high molecular mass into hydrocarbons of lower molecular masses when

heated in the absence of air.” Examine the equations related to thermal
cracking and fill suitably.
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ij  CH,-CH,-CH,—CH, =CH,+ A

propane ethane

B L CH, + CH,

Butane Propene

i)

Activity - 6

Match the following appropriately.

Reactants Products Name of the reaction
CH=CH+H, CH, -CH, -CI+HCI Combustion
nCH,= CH, CH, -CH, +CH, =CH, Polymerisation
CIL, — CH, +Cl, fcH, -CH .1, Addition
CH, -CH, -CH, - CH, CH, =CH, Substitution
CH,+0, CO, +H,0 Thermal cracking

Activity - 7
Complete the given equations.

Catalyst A
CO +2H, >
High temperature

High pressure

Catalyst B
A +CO Y

v

Activity - 8

Balanced chemical equations related to the manufacture of ethanol are
given below.

C_H.,0, +H,0 s _A) +cH.0,
Sucrose Invertase Fructose

a) Fill A, Band C.
b) Name the isomer of fructose

c¢) What is the name of ethanol produced by this method?
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Activity - 9
Complete the flowchart.

Motor | I (E)..

. [«— Ethanol [—{...(B)....| =] 95.6% ethanol

fuel / \

..(D).... Absolute alcohol
! )
Ethanol mixed with . (O)....
poisonous substance

Activity - 10
Most of the fruits contain organic acids.

a) What is the name of 5 - 8 % ethanoic acid? How can this prepared?
b) Write any two uses of ethanoic acid.

Activity - 11

Esters have the pleasant smell of fruits and flowers. They are obtained by
the reaction between carboxylic acids and alcohols (esterification).
Complete the equations related to esterification.

a) CH,COOH+HO CH, cH, 159, N

b) n ~ 1,80, . ¢cH, CH,-COO-CH,-CH,

Activity - 12
Certain hints of some chemical reactions are given below.

1) Carbon monoxide (CO) when reacts with hydrogen in presence of catalyst
gives product A.

ii) A reacts with carbon monoxide in presence of catalyst gives product B.

iii)) B and A react in the presence of con. sulphuric acid to form a compound
C with pleasant smell.

a) Write the chemical equations related to all the three reactions.
b) Reaction (iii) is generally known as ..............
c) Identifies A, B and C.

0
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Activity - 13
a) Find A, B and C from the following reactions.

A
Thermal CH, + (A)

i)  CH,—CH, —CIL Cracking

Addition _ (B)
H, Rcaction

, _©

i)  (A)+

@+l
b) What is the name of reaction (iii)?
Activity - 14

Some chemical reactions are given.

) CcH=CH+HCl ——> &)

i) A polymerisation - (B)

a) Find A and B.

b) Write any one use of B.

Activity - 15

Analyse the given picture.

= 25ml
=1 Distilled water

=3 25ml
=] Hard water
I II

Add same quantity of soap solution to both beakers and shake well. Which
beaker will have more foam and why?

Activity - 16

Detergents are made from hydrocarbons obtained from coal and petroleum.
Detergents are salts of sulphonic acid.

a) Detergents are more effective than soap in hard water. Why?

b) List out the merits and demerits of detergents.
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ANSWER KEY

PERIODIC TABLE AND ELECTRONIC

CONFIGURATION

Activity 1

3d
Activity 2

Wrong Correct

c) 1s* 28 2p7 — 1% 28* 2p° 38!

d) 1s* 2s* 2p° 3s! - 1s? 28% 2p°

f) 1s*2s! 2p? - 1s* 2s* 2p!

Activity 3
a) 1s* 2s* 2p% 3s* 3p°
b) 17
c) [Ne]3s* 3p°
Activity 4
a) 29
b) 29
c) Wrong
d) 1s? 2s? 2p® 3s? 3p°® 3d'° 4s!

The completey filled configuration (d!'°) or the half filled configuration (d®)
of this subshell is more stable than the others.

Activity 5

Subshell eletcronic configuration 1s? 2822p°3s? 3p°® 3d°4s?

Atomic number 25

Subshell eletcronic configuration in short form |[Ar]3d®4s?

Element Manganese

Symbol Mn
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b) Mn?*, 1s? 2s? 2p°® 3s? 3p°® 3d°
Activity 6
a)ls? 2s? 2p° 382 3p° 3d°4s?
b) d
Activity 7
a) 24 b) 24 c) No. 182 2s? 2p° 3s? 3p° 3d° 4s! (d) 1s? 282 2p° 382 3p° 3d!° 4s?
Activity 8

A-+3

B- Fe’*

C - 1s? 282 2p°® 382 3p°3d°
D - Mn?*

E-+4

F - Mn*

G - 1s? 2s8? 2p°® 3s? 3p°® 3d°

H - 182 2s? 2p°® 382 3p°

[-+3

J - Mn**

K - 1s? 282 2p°® 382 3p° 34"
Activity 9

d) Transition elements are known as representative elements

Activity 10

Element] Subshell Subshellin| Does |Valency Formula of
Electronic which last |receive or Compound
Configuration |[electron | donate
enters electron?

18?252 2p° 3s? s donate | 1 Formula - A X

>

11

w

182282 2p° 382 s donate | 2 Compound formed
between B & Y
Valency of B — 2
Valency of Y — 1
BY' > BY,

(after interchanging
valency) Formula - BY

12

X 18?2s8?2p° 3s?3p*| p receive | 2 Compound formed
between X & B
Valency of B — 2
Valency of X — 2
B?X?= B_X,

(after interchanging
valency)Formula - BX

16

VIDYA JYOTHI WORKSHEET Class 10 wl



CHEMISTRY

Y 18?282 2p° 38?3p° | p receive| 1 Compound formed
between Y &A

Valency of A - 1
Valency of Y - 1
A'Y'5 AY,

(after interchanging

valency) Formula - AY

Activity 11
s-block
b) Shows +1, +2 oxidation states
c) Compunds are mostly ionic
d) Includes alkali metals and alkaline earth metals
f) High metallic character
h) Low eletcronegativtiy
p-block
a) Includes metals, nonmetals and metalloids
e) Element with highest eletcronegativtiy is in this block
g) High ionisation energy
Activity 12
a) Actinoids
b) Radioactive elements

c) Thorium

d) Plutonium

Activity 13

Element | Atomic Subshell electronic T'he subshell to Block
number configuration which last
electron is
added

i 3 1s?2s! ) sblock
,,Na 11 18?2822p°3s! S sblock
L0 8 18?2s8?2p* P pblock
1SC 21 1822822p°3s23p°3di4s? d dblock
ke 26 18228?2p°3s?3p°3d°4s? d dblock
AT 18 15?2s?2p°®3s?3p° P pblock
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Activity 14

Element| Subshell electronic No.of outer most| Period number
configuration shell

Be 15?282 2 2

N 1s22s22p° 2 2

Mg 15228%2p°3s? 3 3

Ca 18228?2p®3s?3p°as? 4 4

11 1822822p°®3s?3p°3d°4s? 4 4

Activity 15

Element Subshell electronic period| Block| Group
configuration

WA 152282 2p°3s2? 3p* 3 p 4+12=16

B 15?282 2p°3s? 3 s 1

e 182282 2p°3s? 3p° 3d°4s? 4 d 3+2=5

D 1822872 p° 2 p | 6+12=18

_E 1522522p°3s23p°3doas? 4 d | 6+2=8

2o 18228?2p°®3s823p°4s? 4 s 2

G 1s?2s22p? 2 p 2+12 = 14

o 1522s8?2p°®3s?3p! 3 p 1+12 =13
Activity 16

i) A - 1s?2s?2p* Atomic number - 8

ii) B - 1s?28?2p°3s?3p°®3d'°4s!  Atomic number — 29

Activity 17
1)20 2)D 3)C
Activity 18
a) 18?2s?2p°3s23p?
b) 3
c) Y X
Activity 19

a)c bja cjc
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9 GAS LAWS AND MOLE CONCEPT

Activity 1
b) Attractive force between molecules low.
d) Energy of molecules high.

Activity 2

From bottom to top pressure decreases so volume of air bubble increases.
This is according to Boyle's law

Activity 3
a. Y

b. As altitude increases Pressure decreases. At constant temperature,
the volume increases as pressure decreases. Since Balloon Y has
maximum volume it is highest.

c Boyle's law

Activity 4

a) Pressure Volume
latm 80L
2atm 40L
4 atm 20L
8atm 10L

b) Boyle's law.

At a constant temperature, volume of a definite mass of gas is inversely
proportional to its pressure. If P is the pressure and V the volume,
then P x V is a constant.

Activity 5
a) 2

b) At Constant pressure, the volume of a definite mass of a gas is directly
proportional to thepressure.

c) Charles law

Activity 6

a. | Element Volume No of gas
molecules
Nitrogen 20L X
Oxygen 40L 2X
Ammonia 10L X/2
Carbondioxide 80L 4X
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b. Avogadro's law. At constant temperature and pressure, the volume of a
gas is directly proportional to the number of molecules.

Activity 7

A=4

B = 4x6.022x10%

C=4

D=2

E=2

F =2x6.022x10%
Activity 8

44.8L CO, 2mol CO,

44.8L CO, 2 GMM CO,

44.8L CO, 2 % 6.022 x 10** Number of molecules
44.8L CO, 88 g CO,

44.8L CO, 3 x 2% 6.022 x 10** Number of atoms

Activity 9

Situations Gas laws

The gas bubbles coming up from the bottom of the the reservoir get bigger Boyle’s law
An inflated balloon placed in the sunlight bursts Charles law
As the balloon send for weather forecast go up, the size of balloon increases Boyle's law

If two molecules of hydmogen and nitrogen are taken in STP, the volume of two [ Avogadro’s law
gases will be equal

As the balloon is filled with air, its volume increases Avogadro’s law

After ataching the balloon to the mouth of a boule, it is lowered into hot water , | Charles law
then the balloon is seems 10 be inflated

When the volume of a given mass of gas at constant temperature is reduced Boyle's law
from 100L 10 25L , the pressure increases from 1.atm to 4 atm

Doubling the number of moleculein gases at the same temperature and pressure, | Avogadro’s law
doubles the volume also.

Activity 10

Volume V Temperature T | (Kelvin)V/T
600ml 300K 2
900ml 450 2
800ml 400K 2
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Activity 11
a) NH, = 14+3 =17
b) CaCO, =40+12+(3x16) =100
c¢) NaOH =23+16+1 =40
Activity 12
128 gm O, = 4 GMM
Activity 13

a. Element Atomic mass | Atomic mass in grams Given mass Number of atoms
Hydrogen 1 1 g 1 g 6.022 x 10*
Carbon 12 12 g 12g 6.022 x 102
Nitrogen 14 14 g 14 g 6.022 x 107
Oxygen 16 16 g 16 g 6.022 x 10#
Sodium 23 23 g 23 g 6.022 x 10%
Magnesium 24 24 g 24 g 6.022 x 10*
Aluminium 27 27 g 27 g 6.022 x 10*
Chlorine 35.5 355¢ 35.5g 6.022 x 10*
Caldum 40 40 g 40 g 6.022 x 10*

b.

Element Atomic mass Atomic mass in grams Given mass N"g' :K; of Number of atoms
Hydrogen 1 1 g 1 g 1 GAM 6.022 x 10"
Carbon 12 12 g 12 g 1 GAM 6.022 x 107
Nitrogen 14 14 g 14 g 1 GAM 6.022 x 104
Oxygen 16 16 g 16 g 1 GAM 6.022 x 10%
Sodium 23 23 g 23 g 1 GAM 6,022 x 10¢
Magnesium 24 24 g 24 g 1 GAM 6.022 x 10%
Aluminium 27 27 g 27 g 1 GAM 6.022 x 107
Chlorine 33.5 35.5g 35.5g 1 GAM 6.022 x 10+
Calcium a0 a0 g an g 1 GAM 6.022 x 107

c. Atomic .

Element mass Atomic mass in grams Given mass Number of GAM | Number of atoms
Hydrogen 1 1 g 1g 1 GAM 6.022x10¢
Hydrogen 1 1g 2 g 2 GAM 2x 6.022x10%
Carbon 12 12 g 12 g 1 GAM 6.022 x 10%
Carbon 12 12 g 24 g 2 GAM 2x6.022x 107
Nitrogen 14 14 g 14g 1 GAM 6,022 x 107
Nitrogen 14 4g a2 3 GAM 3x 6.022 x 107
Oxygen 16 16 g 16 g 1 GAM 6.022 x 10*
Oxygen 16 16g 80 g 5 GAM 5x 6.022x 102
Sodium 23 23g 23 1 GAM 6.022 x 10
Sodium 2 23g 10 g 10 GAM 10 x 6.022 x 102
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. Atomic
Element Atomic mass in | Given mass Number of Number of atoms Number of mole
mass grams GAM atoms
Hydrogen 1 1 g 1 g 1 GAM 6.022x10+ 1
Hydrogen 1 1g 2 g 2 GAM 2x 6.022x 10% 2
Carbon 12 12 g 12 g 1 GAM 6.022 x 10” 1
Carbon 12 12 g 24 g 2 GAM 2x6.022x 107 2
Nitrogen 14 14 g lag 1 GAM 6.022 x 10% 1
Nitrogen 14 14 42 3 GAM 3x 6.022x 102 3
d g g g

Oxygen 16 16 g 16 g 1 GAM 6.022 x 10™ 1
Oxygen 16 16g 80g 5 GAM 5x 6.022x 10 5
Sodium 23 23g 23 g 1 GAM 6.022x 10 1
Sodium 23 23g 230g 10 GAM 10 x 6.022 x 10 10

Element/ Compound Molecular mass | Mass in grams GMM Number of molecules
Hydrogen (H;) B 24 1GMM :;ﬁil}écﬁ:ﬁ
Oxygen (0) 32 328 L GMM gﬁilﬁsﬁi
Nitrogen (N:) 28 8g 1GMM SUNZ’IE!I:;(LC;:S
e Water (H.0) 18 18¢g 1GMM H(:(? Zl‘in);egljes
Ammonia (NH:) 17 178 1 GMM N?i?ifn’fe]cgis
Carbon dioxide (CO2) 44 ddg 1 GhM c?j?iﬁu’;elcﬁls

Activity 14

36g H,0O -
>
50 g CaCo, — 3.011x10%

Molecules

Activity 15

[Element/ Gram Molecular |[Mass in gram No. of moles No.of molecules
iCompound Mass

Hydrogen 2 6 3 3x6.022x10*
Carbon di Oxide |44 88 2 2x6.022x10 *
Sulphuric acid |98 490 5 5x6.022x10"
Calcium 100 500 5 5x6.022x10"
ICarbonate
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Activity 16

Gas at STP|Gram Molecular| Mass in Moles Volume at
Mass Gram STP

CoO, 44 220 5 5 %x22.4L
H, 2 12 6 6 x 22.4L
NH,_ 17 170 10 10 x 22.4L
N, 28 112 4 4 x224L

Activity 17

10%6.022x10%
Molecules

Activity 18

(a) 4,4 xNA

(b) 0.5,0.5xNA
Activity 19

a 2
b. 3
c. 10

0
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REACTIVITY SERIES AND

ELECTRO CHEMISTRY

Activity 1

a) Mg

b) Pb

c) Cu

d) Mg + 2HCI1 - MgCl, + H,
Zn + 2HC1 - ZnCl, + H,
Fe + 2HCI - FeCl, + H,
Pb +2HCI1 - PbCl, + H,

e) Hydrogen

f) Cu < Pb<Fe<Zn< Mg
Activity 2

Sodium reacts with water to form NaOH and Hydrogen. Copper does not
react with water.

Activity 3
No. Gold does not react with atmospheric air.

Activity 4

Metal Solution Displacement reaction
Mg CuSO, Takes place

Ag CusSO, Does not take place
Mg ZnS0, Takes place

Mg AgNO, Takes place

Cu MgSO, Does not take place

Activity 5
a) Mg, Al, Zn.

b) Cu. Cu is less reactive than Fe
Activity 6
a) Silver is deposited on the surface of iron nail.

b) Fe +3AgNO, — Fe(NO,), + 3Ag
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c) Fe
d) Ag

e) Oxidation : Fe »Fe® + 3¢

Reduction : Ag" + 1e —» Ag
f) Silver is displaced by Fe.

Activity 7
a) Anode — Copper
Cathode - Silver

b) Cu—Cu?* + 2¢”

c)Agt+ 1le 5Ag
d) Cu + 2Ag* > Cu?* + 2Ag
e) Copper to Silver.

Activity 8

Cell Anode|Cathode | Reaction at Reaction at | Redox reaction
anode Cathode
Fe-Cu |Fe Cu Fe 5Fe?*+2¢ |Cu?+ 2¢ Cu| Fe + Cu®
Fe?* + Cu
Cu-Ag [Cu Ag Cu 5Cu®+ 2e| 2Ag*+2e | Cu + 2Ag" >
2Ag Cu?+ 2Ag

Activity 9

a) aand b) & flow
—_—
VO“—ITI_?IGF
. [:f,;""\“\ e .
NS

cathode
Reduction

P - .
e, S vmbrige
) s n kG -

NS0,

¢) Reaction at anode : Zn —» Zn?* + 2¢€

Reaction at cathode : Cu®** + 2¢ —» Cu
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Activity 10

Electrolytic cell Galvanic cell

Electrical energy is converted to Chemical energy is converted to
chemical energy eletcrical energy

Anode has positive charge Anode has negative charge
Cathode has negative charge Cathode has positive charge
Oxidation occurs at anode Oxidation occurs at anode
Reduction occurs at cathode Reduction occurs at cathode

Activity 11
a) Electrolytic cell
b) Cathode
c) Anode

d) Electrolytes are substances which conduct electricity in molten states
or in aqueous solutions and undergo chemical change.

¢) (i) CI
(i) Na*
(ifi) CL,
(iv) Na
(v) Anode : 2CI- = Cl, + 2

Cathode : Na* + 1¢” = Na
Activity 12
Na*, CI', H,O*", OH"

Activity 13

a) Cl, OH-

b) Na*, H,O"

c) 2CI 5 Cl,+2e

d) Chlorine

e) 2H,0+2e¢ —» H, + 20H"

f) Hydrogen

g) Basic
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Activity 14
Production of metal
Production of nonmetal
Production of compounds
Refining of metals
Activity 15
Improving the appearance of the metal.
Preventing metallic corrosion.
Activity 16
a) Iron bangle
b) Copper
c) CuSO, Solution.

d) Cu— Cu? +2e

e) Cu?+2e —Cu
f)  No change. Since there is no change in concetnration of Cu?".

g) Mixture of gold cyanide and sodium cyanide solution.

PRODUCTION OF METALS

Activity 1

a) Bauxite

Activity 2
Etxraction of metal from concenterated Ore
Activity 3
(a) Froth floatation
(b) Leaching
(c) Ore is heavier than impurities.
(d) If either the ore or the impurtiy has magnetic nature
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Activity 4

Ore Method of concetnration
Ore of gold Levigation/ Hydraulic washing
Bauxite Leaching
Tin stone Magnetic separation
Zinc blend Froth floatation

Activity 5

Roasting Calcination

Process of heating the concetnrated |Process of heating the concetnrated
ore in a current of air at a temperature |ore in the absence of air at a

below its melting point. temperature below its melting
point.

Sulphide ores such as CuFeS,,Cu,S [ Carbonates and hydroxides of

combines with oxygen to form oxide.| metals such as ZnCO,, Cu(OH)2
decompose to form their oxides.

Activity 6

a) Method of refining Metals
Liquation Tin, Lead
Distillation Zinc, Cadmium, Mercury
Eletcrolytic refining Copper

b) Zinc - Low boiling point
Tin — Low melting point

Activity 7

i) A — Pure copper

B- Copper sulphate solution

ii) Cu » Cu?+ 2e¢

iii) Cu?*+ 2e »Cu
Activity 8

1. Hydraulic washing
Roasting
Blast furnace
CaSiO,
CO

ok LN

Pig iron
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Activity 9

1. Fe, O,

2. CaO, CO,

3. Ca0+8Si0, » CaSiO,

4. Gangue-5i0,, Flux-Ca0O

5. Fe,0,+3CO — 2Fe+3CO
Activity 10

a) Fe,Ni, Cr, C

b) Heating coils

2

c) Magnetic Nature
Activity 11

Correct Order - ¢, b, a
Activity 12

a) Eletcrictiy

b) Cryolite is used to reduce the melting point of alumina and also to
increase the conductivtiy.

c) AI®*+3e 5 Al

d) The oxygen formed during the eletcrolysis react with carbon blocks
and forms CO, gas .Hence thicknes of blocks decreases and we have
to replace it regularly.

€) 20 5 O, +4¢

C+0,™> CO,
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e COMPOUNDS OF NON-METALS

Activity- 1

a) The red litmus changes to blue

b) Because the gas is basic in nature

c) Ammonia

d) Basic nature, very high solubility, colourless, pungent smell
Activity -2

a. Ammonium chloride and calcium hydroxide

b.  2NH,CI + Ca(OI), - CaCl, + 21,0 + 2NI,

c. To remove the moisture present in ammonia gas.
d. No, Ammonia is basic in nature. So it reacts with H SO, and formed salt.
e. Because ammonia is less denser than air.
Activity - 3
Solubility of ammonia in water is very high.
Activity - 4
Liquor Ammonia : Highly concentrated aqueous solution of Ammonia
Liquid Ammonia : Ammonia gas liquified by applying pressure.
Activity - 5
a) Red litmus turns blue
b) Ammonia, Basic nature

c) (i) For the manufacture of chemical fertilisers like ammonium sulphate,
ammonium phosphate, urea etc.

(ii) As a refrigerant in ice plants.
(iii) To clean tiles and window panes (Any two)
d) Blue litmus turns back to red in presence of HCI gas.

e) The density of NH, is less than that of HCI. So NH, comes out first then
the denser HCI comes out.

f) NH,Cl (Ammonium chloride)

g) The evolving ammonia and hydrogen chloride recombine together to form
ammonium chloride.

h) Reversible reaction
i)  NIH,Cl &= NI, + HCI
Activity - 6
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Forward reaction Backward reaction
NH 7, — NH, +HCl NH, +HCl,, —NH/CI,
280, +0, —2S0, 280, =280, +0,
(€3] ® (4] ® ® ®
N, 3H, —2NII, ONH, — N, +3H,
(4] @ @ @ @) (4]
2 +7 2 — 2HI () 2HI( 2 —>H2(g) +Iz(g)

Activity - 7
a) 2 Moles
b) (i) Increases
(i) Increases
(iii) Decreases
c¢) Haber process
Activity - 8
a) X-Forward reaction
Y- Backward reaction
b) Z
c) Equilibrium state
d) (i) At the equilibrium both the product and reactant co-exist.
(ii) The rate of forward and backward reaction become equal at equilibrium.
(iii) Chemical equilibrium is dynamic at the molecular level.
(iv) Chemical equilibrium in attained in closed systems. (Any two)
Activity - 9
a) Exothermic
b) Rate of backward reaction increases (Rate of forward reaction decreases)
c) Rate of forward reaction increases.

d) V,O, increases the rate of both forward and backward reactions to the
same extent. As a result the system reaches equilibrium at a faster rate.

e) Catalyst has no effect in a system at equilibrium.

Activity - 10

a) Total number of moles of reactants - 2 moles
Total number of moles of products - 2 moles

b) Since the total number of moles of gaseous reactants and products are
equal, pressure has no effect in this reaction.
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Activity- 11
a) Sulphuric acid
b) Contact process

c) Manufacture of explosives, manufacture of paints, refining of petroleum
(Any one)

Activity- 12
a) Carbon

b) Dehydration property

c) 11HO
Activity- 13
a) S0,
b) H,SO,
Activity - 14
i) a) SO, b) O, c) SO, d) H,S 0,

ii) When oleum is diluted with water, sulphuric acid is obtained.
H,S,0,+H,0 — 2H S0,
iii) The dissolution of SO, in water is an exothermic process. It may turn
H,S0, initialy formed into smog which badly affect further dissolution.
Activity- 15
a) Pottassium nitrate (KNO,) (Any nitrate)
b)  KNO, 1,80, = KHSO, + [INO,
Activity - 16
a) Barium chloride, water, beaker, hydrochloric acid.

b)  Procedure : Take the given solution in a test tube. Add three or four drops
of barium chloride solution. Add four or five drops of dil. hydrochloric
acid to the white precipitate obtained. If the white precipitate does not
disappear, then we can confirm that the given salt is sulphate.

c) Barium sulphate (BaSO,))
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NOMENLCATURE OF ORGANIC
o COMPOUNDS AND ISOMERISM

Activity- 1
a) Alkane
bk
—C—C=C—-H

i

¢) CH,-CH=CH,

e) CH,
f)  Alkyne
Activity- 2
a) yes
b) e The members can be represented by a general formula.
e Successive members differ by a -CH,, - group
e Members show similarity in chemical properties.
e There is a regular gradation in their physical properties.
Activity- 3
a) Ehane
b) CH,-CH, -CH,-CH, - CIH,
¢) CH,-CH,-CH,-CH,
Activity- 4
a) Alkene
b) Pent- 2 - ene
Activity- 5



CHEMISTRY

Activity- 6

a) DBut-2-ene

b) C,H,
Activity- 7
a 6

b) 2,3

c) methyl

d) 2,3 - dimethyl hexane
Activity- 8

CH,—CII,
|
a)  CH~—cH,—C—CH,—CH,—CH,

(lez— CH,
CH,
|
b)  CH,— (li— CIL,
CH,

CH,

I
¢) CHe CH-— clj —CH, — CH,
|
CH, CH,
Activity- 9

a) CH,-CH,-CH=CH-CH,-CH,

b H H

c) H—CI// \C_ H Molecular formula - C_H,
H C\\
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Activity- 10

a) Hydroxyl group - OH
b) Methanol, CH, — OH
c¢) Carboxylic group (-COOH)
Activity- 11

a) Hydroxyl group

b)  Carboxylic group

¢) Propanoic acid

d) CH,-O-CH,-CH,

e) Halo group

f) 2 - chloropropane
Activity- 12

2, 2 - dibromo butane
2, 3 - dimethyl butane
Ethanoic acid

Ethoxy propane
propyne

3 - methyl hexane
Butan - 2 - ol
Cyclopropene

2, 3, 5 - trimethyl heptane

O & N Oy U1 A~ W N

10 3 - methyl pentane
Activity- 13

1 a, g - chain isomerism

2 b, d - Position isomerism

3 ¢, f - Functional isomerism

Activity- 14

a)  CH,—CH,-CH-CIL, - CH, CH, - CH-CH, - CH, - CH,
OH OH
b) CH,-CH,-0-CH,-CH,-CH, CH, -0 -CH, - CH, - CH, - CI,
(write any one) Ethoxy propane methoxy butane

Activity- 15
1) CH,-CH,-CH,-OH
2)  CH,-CH-CII,
OH
3) CH,-O-CH,-CH,
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CHEMICAL REACTION OF

ORGANIC COMPOUNDS

Activity- 1

a) C,H,Br,
b)  HBr
) C,H Br,
d) Br,
e) C,Br,
f) HBr
Activity- 2
i) CH _Br-CH,Br ii) 1, 2 - Dibromo ethane
iii) CH;-CH- C‘H 2 iv) 1,2 - Dichloro propane
Ccl CJ
v) CH,-CH, - (‘DH— CH, vi) 2- chloro butane
C/

vi) 1,2 -dichloro ethene
Activity- 3

a) CH,=CH,

b)  Vinylchloride

c) poly vinylchloride

d) {cH- CH h
of

e) CF,=CF,

f)  Teflon

Activity- 4

a) CO,, H,0

b)  2C,H,+130, —8CO,+10H,0
Activity- 5

i) A-CH,

i) B-CH,
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Activity- 6

Reactants Products Name of the reaction
CH=CH+H, CH,=CH, Addition

nCH, =CH, -[CHZ- CH, }n Polymerisation

CH, -CH, + (1, CH, -CH, - CI+HCI Substitution

CH,-CH,-CH, -CH,

CH, —-CH, + CH,=CH,

Thermal cracking

C,H, +0,

Combustion

CO, +1,0

Activity- 7

A) CH,-OH

B) CH,-COOH
Activity- 8

a) A - C6H1206

B - Zymase
C-2CH.OH
b)  Glucose
c) Wash

Activity- 9

A. 8-10% ethanol
Rectified spirit
Above 99% ethanol

Denatured spirit

m o 0N w

Power alcohol
Activity- 10
a) Vinegar

Vinear is obtained when ethanol is subjected to fermentation in the
presence of air using the bacteria acetobacter.

b) In the manufacture of rayon

In rubber and silk industry.
Activity- 11

a) CH,-COO-CH,-CH,+H,0
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b) CH,-CH,-COOH+ CH,-CH, -OH
Activity- 12

a) 1) coom SRS oo (A)

i) cron+co C2RYSt oy coon (B)
iii) CH,- COOH + CH,0H §L> CH,- COO - CH,+H,0 (C)
2 4

b) Esterification
c) A- Methanol
B- Ethanoic acid

C- Methyl ethanoate
Activity- 13
a) A-CH =CH,
B- CIH,-CH,
C- CH,-CH,-Cl
b)  Substitution reaction
Activity- 14
a) A. CH,=CH-CI (Vinylchloride)
B. -[CHZ- (EH}n PVC ( polyvinyl chloride)
Cl

b) For making pipes and taps (any other uses)

Activity- 15
Second beaker

Soap, does not lather well in hard water. Hardness of water is due to the
dissolved calcium and magnesium salts in it. These salts react with soap
to form insoluble compounds resulting in the decrease of lather.

Activity- 16

a) Detergents do not form insoluble compounds on reaction with calcium
and magnesium salts dissolved in hard water.
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b) Merits Demerits
e Effective in hard water s Excessive use of the detergents
too causes environmental problems.
¢ Dot not form insoluble ¢ Micro organisms can not decompose
compounds detergents.
¢ More convenient to use ¢ The detergents released into water

leads to the destruction of aquatic life

e Detergent can also be used| e Detergents which contain phosphate
in acidic condition increases the growth of algae and

limits the quantity of oxygen in water
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