G oYl eaaos“ailggo Al O

af) (WIS WA MUAY) aloM al@lO@HI alRL®]

@REHIRAlS: NahOWo:
lgio aflayoeyom aldluwwlaim e (Bo,
G 0¢1e06 95 ((WWQ)
District Institute of Education and Training (DIET), Kozhikode.

ag)(TV’.ag) (M’ ag)@3.aul allgyodmale: 13 ee3ss

aloMIVanoW] - 20@.2] 2021
Support Material for SSLC Students - March 2021

(eIVIRGl&@lg @ : 2021 R_MIQUG]

wolam). afl.afl alml.
QilBy0RI0MD DalWERA & &eMAlmd, aPIESHVR alRLG
all.all glaiaeo=m
lefldavlgjourd, Wwq E&0¥IeHn0S

mldemoem aljamel:
aVl.a@o.allen. afllgomo g
@ReNIMIMNA. @3.08. MGV alssalod &
G&OWIEMQA, aPALYIOSHWA alRLO
lat6nfladd’ ag)o. 2152100, WG

agywldloty al3ame:
ewo. qvl. eoallm], NNA@ alssal0d
ag) M. @een30aslaom, mlrlwd aissalod
B, O, o)V, AIoMVIEBAIM, MSINIWA I 2I0d
0 .all aljaial, MINIOA 2ival0d
@9, enioeniz aIdlay, flmlwad eissalod
mom3 emoamy, NSV el alod

afla@o: ML (Mmo
Qla¥@ aip@al slaly sl
81852108 WY

91alal00021 @3 ale@S3omQUd:
GUNOIBIAD &:3208 fl Od.
0&.B1)A.af of.aPMV.aPMY. all0cad]
2318 o
02036 a@g].aP@V.a@@V. an0026)] GG
wmy vl
D.af0.ap@V. Hl.aPg].aPaV.apaV. Hal®IREM
Wl vl.od:.
=.af 2].aPMV.ap@V. @RS &IE500TY
alolud eenuentl

©AVMPEROMVal NIV of ol aPTV.aPMY. G&IFICH60S

eflmlayd’
&P o].cPMV.ap V. QISWo

afla¥@o: 93RO (MO
Qfle¥® 213O@AL GAD. GRGUIGM HMIg|0S
lmead aleal10d, Wwog

1012ial00021W] @3 aleE:SIEm Ud:
(@J(ROADY. afo.
aPV.0ap.apo].apaV. aPad DmmO™IO
(al©@flast.all.
afo.0af.afo.af 2].aPV.aRV. CalC@IS.
eogdlal.e®.
H.o@ sl aP@.apMY. &3d1060520
(IO &30,
60R.aPM®.afo.H.aP sl aPMV.apMV. ald®gléMo.
aafled. Sl.ago.
H.aP o].aPV.apaV. CG&O86L130
@=06nl.arvl.ago.
cruafle®d afg].aP@d.a@aV. eBAUUIEI.
GURIEID @RA.all.
enil.Sl.aPo.aPol.aPd P @IOWIA.
aolaim smgellog.
=.aP o].a@aV.apaV. GRFIWIA.
enilazy Oocrvl.
QNBGOOBS aP.g].aPaV.aPav.

Gl 893, HAUQ Wlesaulody :
2300006 eiaH@ 06, af)o.
BV® MSl®00%0 aP.aP@.all. 0D , aPLICIA.

€H0al&:826S apgmo: 1000



&Hl2l0 aleAOWOED, B0FICENIS

efloeqls &351ees,

603 GROIMNIED HOHQONY (ViYls] BWONE:E:0d Mlosm  FlMEBSElRRESWoET
caI&aleeoud sdl aileasymma. allByoryoavo, allemoBo, H@OYITD, QUOalOEe ®ISEBH]
Hlaloowlem qaMimenaneIEe8®Io  (aldlauawldlanses] e&oallal 19. oPaMOoad
(eI@IoqWle:ndesn] DIMIcd aldgymlodeemaieg), a0ls] @eAO® allcaidalidalo
@rr1nla&e1oedmMaueoem’ alel(@o MIAmIeeIMe®a ©OMNoAd @AYo
OEH Bg|SIOMISHWOEN CGHESAIGa0ud.

anqQYy OMIC) BOMOORIM &OVISud qosdlaumos. MI&0d BlMEBRUD al®IOE
aRAAdld)] (al0all®ele @O 6.al®o. aPaV.aPMV.aPp@d.aVl aldley alelmmy. sHallmo
€»CAEM VOWOREM MIAl HOGAUGBIWEHIANI. MVaOAURCTBIIOTHIOM NOLNGUD aldsS] Moo
0D H00) DAV (AIBIVIWIS80 OGSO O6M).

2021 20Agfl@d MSHHOMIBLHIMN  APV.aPTIP@D.CV]  alFleHUSOoW] BOCEO
Al @omIMdo 99MO caeuelewd (Focus Area) apav’.avl.e.@pd.s]
MR6 eSO VRS JSH@OEM. DI all®d O Ll OMIC DI GA6UAIS U
@PSINNoMmA0es] e&0¥1een0s =dlgoallzyoryomw dlatm mldeRwly@mmMUGle] &gl
AleRAOVOD  ‘aPAYIOHOA’ alRLGIWIRRBOeSIOT  &SISDENIW] (@ICOYE lom
aflamgemomoom(wileud (Support Materials) @p.gJSlg]3 M@ E@06MT.

&Hlelo ailzyoryoav aldldlaim ecoBowlead (DIET) @Greeosdls alltmiemewons
OQROVISSI® DI alOMIVaNOWISUD &SISSICRIOEOTTO6IE: AO@AL] GRUYOAISAOE
GRAUURNIW alGlUWIRIMo MT&IS®Io H.aIYIANIENE. Oalo@MICIBLOBLOAV  CREURIWITD
C0¥16H60S HR|WIHS BE MMM AIM{GHWOV] MAISSIO) USBOTOHWSIHNo.

cooallay auiayls| al@l1®&:0d adlesay @rElaIM®ea0®w allBwo

SEMONIES I &351&00 o@PaM 2020 - 21 aPV. PV oP@D.aU1 MUOsflOMm al@l@o
GREUNEISIOMIS: MO 62I®)Io.

a@RJ0QIdee 0 tle.9| QllER®o @Y UBOMTIEeIIN).

e&091eee0s &oMO™ @3 Ralel
12 - 01 - 2021 (@Iorvlaeng,
g0 aleUOVET), C&HOFICH6HS



wolaml. all.afl alml. afl.afl elaiaeo=m

QilB}oRJ0MV PalLWERA & lafladavlgjoud
S&emaflmd, aPyIESA alRLG] WOQ CHIFICHn0S
lefloegqls &3Slecs,

2020-21 @RWLOMAIGHO HOMIUOEWISS GRWLWM AIBaHU6BBSEITd MlaNIo @l aljo
glan@oeny. aqUOWOEMEaloerl MVdISItd Gald®W] MVaNalo0l&E806Sq|alelaTy
@RWY0aldEIOS CMODMIOTIT oloM (alQIBCMEEBEIT) aRdOeSOMW DY  QIdaHo
H3518:0000000630 MOWleflslgl. al®®o MVoMOIMOAICTIT) VoGlaH6Mo  §.a1Q)IMN
aflale@o Goav3e:ud aflslelleaay @0eme®io GRWLOAIGEINS MaNIWEBMINS alOMo
M3GMMOS] GaloQ}&WIN0WIBIMMN] VO®IAUOG. MM &351&HUMEs TVoUW BB YD
al@®1a061enJM@IMIo al@FIaHW O @YIHO0SIEHIM@IMINI8S qVA® AO6M.
aPMaPMVaP@aUl §alo®] aldleHOantlo  oPRIOAIGJ 9Q CMOILHIANDIMOCICHEAN
5100 BRYUWBOSIRIE0EN. DD VOaN2IROTICd GRERANUBIOTVECOMIOS alFlGHOW
@rEIn6le@1ee M@ @RAOG (EI0aIMEICEHMRBMINE. al@F1eHW G ald0RINEBRUD
8MJlo a9l Iwlgliegdlallo &3S]JOO (WRRLIGEHEMR ald0RDI (M 6B UD
a@aVU.aU1.0.6pad.s1  MIBC3wWlgjlgzene. 80CED Qllai®Aljo anfleIBROW] allviawo
£21QIM@IM @RPAUWINIW (VANGWHAIW alOM(EIQAUACMMEEESEIo  @RMIENIAND
WBERUEERSJ0 CHOFIEHnIS WWJIH GRE6IBAHIS: CMOMIMIOTICD C&I¥Icens sElglo
AlfAIQOWIOMW TVaNIWEOMINS WIS Mmaléiewoem. afleyjodmale vd
e slesiomlam MV0a02lEyOMIT GRWYOalG®RIOS (VaNOIWEOMINS alOM
(IUQOOMEBREIT)  aRBOQ|SOMIo MoV MIAIOEEMo  MSOMOMIo WAl anflelRRW]
9aleWoUlleenELIo.

aPRJoAIdS8e 30 QlRWINAVoEUD

GO9I HH0S
12 - 01 - 2021



CHEMISTRY
Unit -1
PERIODIC TABLE AND ELECTRONIC CONFIGURATION

Concepts:

1. Shells and Subshells

2. The number of electrons in subshells

3. Filling of electrons in subshells

4. Peculiarity of the electronic configuration of chromium(Cr) and copper(Cu)
5. Subshell electronic configuration and blocks

6. The period and the group can be found out on the basis of subshell electronic
configuration

7. The group number of s block elements

8. p block and d block elements

9. Characteristics of d block elements

Shells
According to Bohr model, in an atom electrons are arranged in various paths around
the nucleus. These paths are called Shells. In shells electrons are filled in the increasing
order of energy. Shells are named as K,L,M,N.
Eg: Electronic configuration of sLiis 2,1
Question.
Write the electronic configuration of 1Na

Subshells

According to new assumptions electrons in each energy level are arranged in its sub
energy levels. Each sub energy level in a shell is called subshell. They are named as
s,p,d,f respectively.

Sub shells present in each shell is shown below.

Shell No 1 2 3 4

Subshells S s,p s,p,d s,p,d,f

The number of electrons in subshells.

Subshell s p d f

Maximum number of electrons that can 2 6 10 14
be accommodated

Filling of electron in subshells

When the electrons in an atom are distributed in subshells, they are filled in the

increasing order of the energies of subshells. This is called subshell electronic

configuration.

Increasing order of subshell energy level is represented below
15<2s<2p<3s<3p<4s<3d<4p........




Example.

sLi Total number of electrons=3. Two electrons are filled in 1s and remaining electrons
should enter the 2s subshell. The subshell electronic configuration of this element can
be written as 1s%2s’

Peculiarity of the electronic confiquration of Chromium and Copper
The d subshell can be accommodate maximum of 10 electrons. The completely
filled(d) or half filled (d°) of this subshell is more stable. If then identify the correct
subshell electronic configuration of »4Cr

1s%25%2p°®3s23p°3d*4s?

18°2s°2p°3s?3p®3d®4s’ [ ]

Question

Write the subshell electronic configuration of ,9Cu

Subshell electronic configuration and blocks

Based on subshell electronic configuration elements are classified in to four blocks
s,p,d and f in the modern periodic table.

The block to which the element belongs will be the same as the subshell to which the
last electron is added.

Element Subshell electronic configuration block
4Be 15%2s? s
18Ar 15%25%2p°3s?3p° p
2S¢ 15%25%2p°3s%3p°®3d'4s? d

Method for finding the period and group of an element from subshell electronic
configuration

Period number - Number of shells

Group number for s block elements - Number of electrons present in the last subshell
Group number of p block elements - Add 12 to the number of p electrons

Group number of d block elements - The sum of electrons in the outer most s and
preceding d subshell

Example:

15%25°2p®3s23p°3s’ Period=3 Group=1 Block=s

1s%2s%2p® Period=2 Group=15 Block=p

15%2522p®3s23p°®3d®4s? Period=4 Group=8 Block=d

Question:

Complete the table

Atomic number | Subshell electronic configuration Period Group | Block
25 18%2s%2p%3s°3p°®3d°4s® i e e,

........... 15%25%2p°®3s%3p°4s?




Characteristics of d block elements

* Show similarities in properties in groups and in periods
* Show variable oxidation states

* Most of them form coloured compounds.

Model Questions

1. Some subshells are given. Find out the subshells which are not possible.
(3s,1p,3f,3d)

2. Of the given two subshell electronic configuration of an element A ( symbol is not

real)

i) 1s% 2s® 2p° 3s% 3p° 3d"

ii)1s? 25 2p°® 3s? 3p° 4s'

a. Find the correct electronic configuration of the element “A”

b. To which block of the periodic table does this element belong ?

3.How many electrons can be accommodated in f subshell ?
(@10 (b)6 (c)7 (d) 14
4.Subshell electronic configuration of some elements are given(Symbols are not real)
A - 1s? 2s% 2p*
B - 152 2s? 2p° 3s'
C - 1s? 2s% 2p° 3s% 3p° 4s'
D - 1s? 2s? 2p® 3s? 3p® 3d° 4s?

a. Find the atomic number of B
b. Which subshell in D has the highest energy?
c. Find the group and period number of D

5.Which of the following electronic configuration is that of a d block element?
. 1s22s%2p*

. 1s22s%2p®3s?

. 1% 2s? 2p® 3s? 3p°®3d°4s?

O ToO

6. Some Characteristic of Manganese are given.
e There are 4 shells.
el ast 5 electrons enter in d subshell.
. Write the subshell electronic configuration of manganese.
. Write any two characteristics of the block to which this element belongs.

O Q

7. Complete the table.

Element No of electrons Subshell electronic configuration
7N 7
13Al 13
wNa 15225%2p°3s’
18Ar 18
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Unit-2
GAS LAWS AND MOLE CONCEPTS

Concepts

e GasLaws

o Boyle’s law

o Charles law

o Avogadro’s law
Gram Atomic Mass (GAM)
Gram Molecular Mass (GMM)
Avogadro Number (Na)
Mole atom
Mole molecule
Molar volume
Molar volume at STP

Explanations:

Boyle’s law: At constant temperature the volume of a definite mass of gas is inversely
proportional to its pressure.

PV = a constant
Eg: The size of the air bubbles rising from the bottom of an aquarium increases.

Charles law: At constant pressure the volume of a definite mass of gas is directly
proportional to the temperature in kelvin scale

|4
7@ constant
Eg: A balloon kept in direct sun light bursts

Avogadro’s law: At constant temperature and pressure, the volume of a gas is directly
proportional to the number of molecules

Gram Atomic Mass (GAM): The mass of an element in grams equal to its atomic mass
is called 1 gram atomic mass(1 GAM)

1 GAM of an element contains 6.022 x 10?* atoms

This number is known as Avogadro number and is represented as Na

This is equal to 1 mole atom

Gram Molecular Mass (GMM): The amount of a substance in grams equal to its
molecular mass is called gram molecular mass (GMM)

1 GMM of any substance contains 6.022 x 10?® molecules.

This is equal to 1 mole molecules.

Eg: GMM of some compounds
HOH-1,0-16]=1x2+ 16 = 189
COz[C-12,0-16]=12+ 2 x 16 = 44g



NH3 [N — 14, H— 1] = 14 + 1x 3 = 17g
H,SO4[H-1,S —32,0—16] = 1x2 + 32 + 4 x 16 = 98g
CaCO; [Ca—40,C—12,0 - 16] =40 + 12 + 3 x 16 = 100g

Given mass

GAM -
Number of atoms = mole atom x 6.022 x 10

Mole atom =

Eg: 60g carbon.
Mole atom = % = 5. Number of atoms = 5 x 6.022 x 10

Given mass
Mole molecule = ———
GMM

Number of molecules = mole molecule x 6.022 x 10
Eg: 3609 glucose (CsH1206) [C-12,H-1,0 -16]

GMM of glucose =6x12+12x 1+ 6 x 16 = 180g
Number of moles = % =2
Number of molecules = 2 x 6.022 x 10%

Molar volume: Volume of 1 mole of a gas is called molar volume
Molar volume of a gas at STP = 22. 4L

Model Questions:

1. Which of the following equation represents Charles law?
[PV = a constant, V/n = a Constant, V/T = a constant]

2. Arrange the followings in the order of increasing number of molecules.
a)34gNH; b)10gH2 c¢) 1 mole carbon

3. What is the number of atoms present in 6.022 x 10%* molecules of nitrogen?

4. Calculate GMM of the following substances
a) NaCl b) CO c) NO, d) H,O
[H-1,C-12,N-14,0 - 16, Na - 23, Cl - 35.5]

5. What is the mass of 6.022 x 10** molecules of SO,

6. Complete the following table

Substance | GMM | Given No. of No.of molecules No. of atoms
mass moles
NO, | -——-—-- 138g K R e
CcO 28g | 14g | - % x6.022x10*° | = o
HNO3 63g | --—-- 2 | e 10 x 6.022 x 10%°




7. Complete the following

2x6.022x ll]23
——|
mtrugen atoms @ = — NS g CO:

— number
hydrogen
molecules

Unit-3
REACTIVITY SERIES AND ELECTROCHEMISTRY

Concepts

e Reactivity series and displacement reaction
e Galvanic cell

e Electrolytic cells

e Electrolysis of molten sodium chloride

Explanations

Reactivity series and displacement reaction

* Reactivity of metals are not similar. The series in which metals have been
arranged in the decreasing order of their reactivity is called reactivity series.

* When a more reactive metal comes in contact with metallic salt solution of a
less reactive metal, the more reactive one replaces the less reactive one from its salt
solution. This is called displacement reaction.

Eg:

Zn rod (Here Zn is more reactive
than Cu in CuSO, Solution)

CuS04
solution




Reactions taking place,

Zn > Zn? +2e- (Oxidation for more reactive metal)
Cu? +2e > Cu ( Reduction for less reactive metal)
Over all reaction: Zn +Cu SO4 - ZnSO4 +Cu

* These type of displacement reactions are Redox reactions.

Cu rod

InS0y
solution

No displacement reaction takes place here.

Galvanic cell

e Galvanic cell is an arrangement in which chemical energy is converted to
electrical energy by means of a redox reaction.

o Electrode that is more reactive undergoes oxidation and it is called anode, it
attains negative charge  Electrode that is less reactive undergoes reduction
and it is called cathode, it gains positive charge.

e Salt bridge - U. tube filled with a paste of gel and salt like KCI,KNO3 etc. This
maintains electrical neutrality of the cell.

In Zn - Cu galvanic cell

Zn —Zn** +2e~ - Oxidation — Anode — negative charge
Cu®" +2¢& _s Cu- Reduction — Cathode — positive charge
Redox reaction:  Zn +Cu?* —> Zn 2" +Cu



In a galvanic cell, transfer of electrons by the redox reaction causes flow of electric
current in cell
Direction of electron flow is from anode to cathode.

Cell Anode Cathode
Mg - Cu Mg Cu
Cu-Ag Cu Ag
Zn -Cu Zn Cu

Electrolytic cells

The process of chemical change taking place in an electrolyte by passing
electricity is known as electrolysis.

Substances which conduct electricity in molten state or in aqueous solution and
undergoes chemical charge are called electrolytes. Acids, alkalies and Salts
are electrolytes in their molten state or in aqueous solution.

Electrode in which oxidation takes place is anode, this is the positive electrode
here.

Electrode in which reduction takes place is cathode, this is the negative electrode
here.

During electrolysis,

positive ions (cations) are attracted to cathode.

Negative ions (anions) are attracted to anode.

Electrolysis of molten sodium chloride

In solid state sodium chloride can't conduct electricity as there is no freedom of
movement for ions. But molten sodium chloride conducts electricity. When NaCl
melts,

NaCl - Na'+ CI

Cathode Anode
Na®+1e~ > Na 2CI'> Cly+2e”
Na deposits at cathode Cl; liberates from anode

Practice questions
1. Among the following metals which one can displace Cu from its salt solution?

(Ag, Au, Zn)

2. In Mg- Cu galvanic cell, which is anode?
3. When molten NaCl is electrolysed , Na will be deposited at------



Concepts:

e Minerals and ores
Concentration of ores
Extraction of metals from concentrated ore
Refining of metals

Industrial preparation of iron

Explanation:
Minerals and ores

9

Unit-4

PRODUCTION OF METALS

% Minerals are the metallic compounds generally seen in earth crust.
< A mineral from which a metal is extracted is called ore.
« Characteristics of ore are,

1. Abundance
2. Easily and cheaply separable

3. High metal content
4. Low making cost

Metal Ore
Aluminium Bauxite
Iron Haematite, Magnetite
Copper Copper pyrites, Cuprite
Zinc Zinc blende, Calamine

Concentration of ore

% The process of removing the impurities (Gangue) from the ore obtained from

earth’s crust.

Properties of ores Properties of Method Example
impurities
High density Low density Levigation or Oxide ores, ore of
hydraulic washing gold
Low density High density Froth floatation Sulphide ore,
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Copper pyrates

Magnetic

Non-Magnetic

Non-Magnetic

Magnetic

Magnetic separation

Magnatite, the ore
of iron, Tin stone

Soluble in the Insoluble in the Leaching Ore of aluminium,
solution same solution Bauxite
Extraction of metals from concentrated ore
% Two stages in the extraction process are,
1. Conversion of concentrated ore into its oxide.
Method Process Example
Calcination Heating the ore in the | Carbonates &
absence of air at a hydroxides
temperature below its | decompose to their
melting point. oxides.
ZnC0Os3 — Zn0O
Roasting Heating the ore in a Sulphide ores are

current of air at a
temperature below its
melting point.

converted into oxides.
C’LLQS — C’LLQO

2. Reduction of the oxide

e Extraction of the metal from its oxide is reduction.

e Reducing agents like carbon, carbon monoxide and electricity are
used for the reduction.

Refining of Metal
« The process of removal of impurities to get pure metal is refining.

Method Characteristics Example

Liquation Melting point of the Tin (Sn), Lead (Pb)
metal is less than the
impurities.

Distillation Boiling point of the metal | Zinc (Zn), Cadmium
is less than the (Cd), Mercury (Hg)
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impurities.

Electrolytic refining Electrolysis of the salt Copper (Cu), Silver (Ag)
solution of the metal.

Industrial production of iron

Ore of the iron Haematite ( F'e203)

Raw materials fed into the blast furnace | Haematite, Limestone (CGCO3),
coke

Reducing agent Carbon monoxide (CO)

Gangue Silicon dioxide (5:0x)

Flux Calcium oxide (CaO)

Slag Calcium silicate (C'aSi03)

The reactions in the blast furnace are,
1. Formation of carbon monoxide
C + Oy — CO; + Heat
COy + C + Heat — 2C0O
2. Reduction of haematite into iron
F€203 + 3CO — 2Fe + 3002
3. Decomposition of calcium carbonate

CaCO3 — CaO + COq
4. Formation of slag

CaO + S5i02 — CaSiO; ( Flux + gangue —Slag )

Model questions

1.

Identify the relation and fill up suitably.
Iron : Haematite, Aluminium : ...............
Select the appropriate method of concentration of the ores from the bracket.
(froth floatation, leaching, levigation, magnetic separation)
a) The ore is magnetic in nature and the impurities are non magnetic.
b) Density of the impurity is higher than the ore.
Some minerals are given below, classify them based on the method of extraction

used.
Cuy S, ZnCO3, Cu(OH),, CuFeS;




12

Calcination Roasting

4. Match the following.

Metal Refining method
Mercury Electrolytic refining
Tin Distillation

Copper Liquation

5. Explain with the help of equations how the haematite is getting reduced in a blast
furnace.

Unit-5
COMPOUNDS OF NONMETALS

Concepts

1.Laboratory preparation of Ammonia

2.Properties-Physical and Chemical

3.Liquor ammonia and liquid ammonia

4.Uses of ammonia

5.Revesible reaction-Forward and backward reaction

6.Chemical equilibrium-characteristic properties

7.Lechatelier principle

9.Effect of concentration, pressure and temperature in equilibrium .

Explanation
Laboratory preparation-By heating ammonium chloride and Calcium hydroxide
2NH4C|+Ca(OH)29C8C|2+2H20+2NH3
e Formed ammonia is passed through quick lime(Calcium oxide) to remove water
e Due to less density Ammonia collected by inverted gas jar.
[
Properties
a) Easily soluble in water to form Ammonium hydroxide.
b) Pungent smell
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c) Red litmus paper turn blue due to basic character
d) Density is less than air

Liquor Ammonia

Highly concentrated aqueous solution of Ammonia
Liquid Ammonia

Ammonia liquified easily by applying pressure

Uses of Ammonia
a) For the manufacture of chemical fertilizers
b) As refrigerant in ice plant
c) To clean tiles and windows pans
d) As a laboratory reagent

Reversible reaction

e Taking place in both direction

e It involves forward and backward reaction
Forward reaction-reactant change in to product
Backward reaction-product change back in to reactant.

Forward Reaction
Eg. NH3+HCI>NH4CI
Backward Reaction
NH4Cl->NH3;+HCI

Irreversible reaction--Reactant give product only
Eg. NaOH+HCI-=>NaCl+H,0
Chemical equilibrium: Stage at which the rate of forward reaction become equal to
backward reaction.
Characteristics of Chemical equilibrium

e Both reactant and product coexist

e Rate of forward and backward reaction become equal

e Dynamics at molecular level-because forward and backward reaction occur

simultaneously at equal rate.

e Occurin closed system

Graph of a Reversible Reaction

b‘a Equilibrium
X state
s

Rate of reaction ——

Time —=

Attainment of equilibrium in a reversible reaction
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Le — Chatelier principle

When the concentration, pressure or temperature of a system at equilibrium is changed,
the system will readjust itself so as to nullify the effect of that change and attained a
new state of equilibrium.

Influence of concentration in equilibrium
e When increase the concentration of reactant or decrease the concentration of
product will increase the rate of forward reaction
e Increase the concentration of product increase backward reaction.

N, + 3 H, 2NH

Eg 3

o To increase rate of forward reaction-increase the concentration of N» or Hs
o To remove ammonia from the system

Effect of pressure----Influence in the case of gases only
(Boyls law--. Pressure is inversely proportion to Volume)

N,+ 3 H, 2NH

Eg. 3

4 > 2
Here total volume of reactant is 4 and that of product is 2
When pressure of system increases volume (number of molecule) decreases
on forward direction. Hence forward reaction increases.
Pressure decreases volume increases (number of molecule increases) on backward
direction. Hence backward reaction increases.

2HI

Eg H2 + |2

2 > 2
There is no change in total number of molecule of reactant and product. Hence
pressure will not have any effect on equilibrium.

Effect of temperature
When temperature increases direction at which endothermic reaction increases.
le.,If forward reaction is endothermic when temperature increases forward reaction
increases.
Endothermic
CaCO, CaO + CO,
Exothermic
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Here forward reaction is endothermic. When temperature increases forward reaction
increases.
Temperature decreases backward reaction increases because it is exothermic.

Model Questions

1. Ammonia gas is collected in an inverted jar. Why?
2. Write factors that influence chemical equilibria
See the equation given below.

N, + 3 H, 2NH

3
Write 2 methods to increase the amount of ammonia.

Unit 6

NOMENCLATURE OF ORGANIC COMPOUNDS
AND ISOMERISM

Concepts:
Hydrocarbons and their classification as Alkane, Alkene and Alkynes
General formula of Alkane, Alkene and Alkynes
writing the structures of Alkane, Alkene and Alkynes
Homologous series
Naming of Alkanes
e With no branch
e With one branch
e with more than one same branch
Naming of alkenes
Naming of alkynes
Functional groups — Alcohols and ethers
Naming of alcohols and ethers
0. Isomerism
e Chain
e Functional
e Position

a0~

OO NO

Explanations:
Hydrocarbons:- Organic compounds containing carbon and hydrogen only
Classification: Alkanes — Saturated hydrocarbons (C,Hz, +2)
Alkenes — Unsaturated hydrocarbons with C — C double bond (CrH25)
Alkynes — Unsaturated hydrocarbons with C — C triple bond (C,H2n - 2)
Homologous series: The followings are the characteristics of homologous series
They can be represented by a general formula
The neighbouring members differ by — CH, group
The chemical properties are similar
Physical properties show a gradation
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[Alkane is an example of homologous series. Alkenes and alkynes are other two
examples of homologous series.]

Naming of alkanes with no branch :
Word root + ane
CH; — CH; — CH, — CH3 : But + ane (Butane)

Naming of alkanes with one branch :
Position number of branch + Name of branch + Word root + ane
CH,

CH3 = CH2 -CH - CH3
4 T3 Tz [2-Methylbutane]

Naming of alkanes with more than one same branch :
Position numbers of branches + di/tri/tetra + Name of branch + Word root + ane
?HB (|3H3

CH, - CH - CH - CH,

4 8 2 1 12 3-Dimethylbutane]
Naming of alkenes :
Word root + Position numbers of double bond + ene

CH, - CH, - CH = CH,
43 2 1 [But-1-ene]

Naming of alkynes :

Word root + Position numbers of triple bond + yne
CH,-C = C-CH,-CH,

! ? ot °  [Pent-2-yne]

Function group : The atoms or groups of atoms which decides the physical and

chemical properties of an organic compound is called functional group.

Functional group of alcohols : — OH (Hydroxy)

Functional group of ethers : — OR (Alkoxy) [- OCH3; (methoxy), — OCH, CH3; (ethoxy)]

Naming of alcohols :

Word root + Position numbers of — OH group + ol
CH,-CH,-CH, - OH
&2 [Propan-1-ol]

Naming of ethers :
Word root smaller alkyl group + oxy + word root of bigger alkyl group + ane

CHj - CH, - O - CHy 1y16thoxyethane]
Isomerism: Compounds having same molecular formula but differ in their properties
are called isomers and the phenomenon is called isomerism.
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Chain Isomerism: Compounds having same molecular formula but differ in the
structure of carbon chain are called chain isomers and the phenomenon is called
chain isomerism.

CH
I
CH,- CH, - CH,-CH, CHj-CH-CH,

[Butane]

3

[2— Methylpropane]

Functional Isomerism: Compounds having same molecular formula but differ in the
functional group are called functional isomers and the phenomenon is called functional
isomerism.

CH, - CH, - CH, - OH CH; - CH,-0-CH, [Propan-1-ol and Methoxyethane]

Position Isomerism: Compounds having same molecular formula but differ in the
position of functional group are called position isomers and the phenomenon is called
position isomerism.

Cl)H
CH,-CH,-CH, - OH CH;-CH - CH
3T 2T M ° * [Propan-1-ol and Propan-2-ol]

Model Questions:
1. Structures of some compounds are given below. Select the correct IUPAC name
of each from those given in the box.
CH,
(i) CH, - CH, - OH (i) CH, - CH, - cI:H -CH, - CH,

(i) CH;-0O-CH, (iv) CH, = CH,

Methoxymethane, 3-Methylpentane, Ethanol, Ethene

2. Butane has 4 carbon atoms in a molecule.
a) Write the structure of butane.
b) Write the structure of chain isomer of this compound.
3. What is the functional isomer of alcohol? (Carboxylic acid, Ethers, Esters)

Unit-7
CHEMICAL REACTIONS OF ORGANIC COMPOUNDS

Concepts
+»» Substitution Reactions.

Addition Reactions.
Polymerisation

++ Combustion of Hydrocarbons
« Thermal cracking.

L)

>

L)

¢

X/
L X4
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Explanation
Substitution Reactions :- One atom in a compound is replaced by another atom or

group of atom.

Sunlight
Eg: CH, + Cl, ————— CH,Cl + HCl

Methane Chloromethane

Addition Reactions:- Unsaturated hydrocarbons. (double bond/triple bond ) react with
other molecules (H,, Cl, HCI, HBr etc) to form saturated hydrocarbons.

Ni
Eg: CH, = CH, + H, —— CH, — CH;
Ethene Ethane

Polymerisation:- Monomers combines to form polymers.
nCHZ = CHZ - _ECHZ - CHz]_n

Monomer Polymer Use
Ethene Polythene Making covers and bags.
Vinyl chloride | Poly vinyl chloride (PVC) Making pipes and tapes.
Tetrafluro Teflon Coating on the inner surface of non-
ethene stick cookware.
Isoprene Natural rubber (Poly Making tubes and tyres.
isoprene)

Combustion of hydrocarbons: - Hydrocarbon combines with oxygen to form
CO, and H,0

CH, + 20, - CO, + 2H,0 + Heat

methane.

Thermal cracking:- Some hydro carbons with high molecular masses, when heated in
the absence of air undergo decomposition to form hydrocarbons with lower molecular
masses.
Eg: CH; — CH, — CH3(C3Hg)— CH, = CH, + CH,

Propane Ethene Methane

MODEL QUESTIONS

1. Match the Suitably

Reactants Products Name of the reaction

CH3Cl + Cl, CO, + H,0 Addition reaction

CH; —CH=CH, + H, CH,CI, + HCI Polymerisation
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nCH, = CHCI CH; — CH, — CH;4 Combustion
C,Hg + 0, —FCH, — (le]——n Substitution reaction
Cl

Three reactions are given below

b) nCFZ = CF2 bl [C% - CFZ] n —
.
c) CH, + CH,H, —— CH; — CH,

i) Identify the polymerization reaction.
ii) Name the monomer of Teflon.
iii) What is the name of reaction (i).

iv) Identify the unsaturated compound in reaction (iii).

Complete the following reactions
a)CH; —CH=CH—-CH; + HBr-» (i)

h
c) C;Hig —— C4Hyo +

(iii)

d) C4H10 + (IV) — C02+H20
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Activity 3

A heating coil of resistance 15 £ works in 230 V

a . Calculate the current in the circult.

b. write the equations to calculate the heat generated in @ current carrying conductor,
c. Calculate the heat generated in 5 minutes

d. Write the equations to calculate the electric power,

e. Calculate the power of this device.

Electric heating appliances

Actlvity 4
Electric heating appliances have a main part in which electrical energy changes into heat energy.
a) Name that part

Safety fuse

Actlvity 5
Safety fuse Is a device that works on the heating effect of electric current.

NS

a) Which material is used as fuse wire in a saftey fuse?
b) What is the peculiarity of a fuse wire?

Arrangement of Resistors in Clrcults- Serles Connection Paraliel Connection,
Activity &

Oberve the circuits given below.Two resistors connected in two different ways are
given here Mark the path of current from positive to negative,

Fig 1 Rz Fig 2

Fig 3
¥ rga R2

R2 T

P e



compare your answers with given figure below. In two figures we can see there are more than one path for curment to complete the
ciruit

Fig 1 R2

R2 ,ﬂ'

\f'ﬁ_i,m'm Caifirud

Tabulate above figures as parralel or series connections

Parallel connections Series connections

Merits of Parallel cannections

*The potential difference in each resistors is the same.
* Current through each resistors are different.

* The effective resistance decreases,

*We can control each device using separate switches |

If resisistors of same value are connected In parallel then Rsr/m, where 1’ 1s the number of resistors and ¥ Is the
resistance of one resistor.

Activity 7

Two resistors of 2 0,3 (1.6 V battery and connecting wires are given

a Depict a figure of serles connection using these companents.

b . Calculate the effective resistance of series connection.

¢. Calculate the current in the circuit.
d. Do the potential defference across each resistor is equal in series connection.
e. Depict a figure of Parallel connections.

f. Calculate the effective resistance, If resistors conneccted in parallel.
g. Calculate the current in the circultin parallel connection.

h. Calculate the current through each resistor when connected in parallel.
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Magnetic Effect of Electric current

Activity 1
Observe the figure. Current is passed throwgh a coductor placed above and close to a magnetic neede.(from A to B).What Is the
direction in which the North Pole(N) of the magnetic needle deflects?

—
[Pcas
B

‘T“ i

ajEast bNorth c)West d)South,

{The figure is taken from the text book.You can use the figure below also for more clarity.)

- +=||.| = ) W (lsmmod )
Seitch
SE£—1 >N
Y .J/M
E(a
Fhiygsics Calicut

What are the concepts that we have to consider while answering this guestion?
1There will be a magnetic field around a current carrying conductor

2We can use Right hand thumb rule to find the direction of magnetic field.

Hp—=

aThe deflection of magnetic needle is due to the interaction between the magnetic field caused by the current camying coductor and
it's own magnetic field.




So the north pole of the needle is deflected towards west.

F

i B

+
1

"mg.u..'} i f

v A
Actlvity 2

1jThe magnetic fleld produced by a current camrying conductor Is depicted In the figure. What will be the direction of electric current?

B

A

2)Write the law that can be used to find the direction of magnetic field produced by a current carrying straight conductor.

Activity 3
The magnetic field produced by a solenoid is shown in the figure. What will be the polarities of the battery at points Aand B 7

— —— R s o el R

What are the concepts that we have to consider white answering this question?

1) Magnetic field produced by a solencid and magnetic field of a bar magnet are similar,

2] If North pole Is induced at one end of a solenoid the direction of current will be In anticlockwise direction at that end,

Current in the clockwise
direction



3)For current to be anticlockwise at the end of the solencid where north pole Is formed the terminal “A* must be negative.

4) If South pole s induced at one end of a solencid the direction of current will be In clockwise direction at that end.

Current in the anti
clockwise direction
5) For current to be clockwise at the end of the sclencid where south pole Is farmed the terminal *B* must be positive,
Activity 4
Write any two factors that affect the strength of the magnetic field of a solenold carrying current.
Activity &
Observe the figure . When the circult Is switched on the conductor AB moves outward.

-+

a)Write the principle behind this movement of the conductor .
b) Write the name of a device that make use of this principle.
Activity &6

Note the parts of an electric motor shown in the figure

X o

Write the name of the parts represented by NS, ABCD, B1B2, Riand R2 .

Activity 7
In the split ring commutator of a DC motor, semi circular rings are used.
What Is the need for this?

Activity 8

What is the energy transformation taking place in an electric motor?
Activity 8

Observe the picture showing the structure of a loud speaker.



A

Soft iron core

Connecting
wire

Name the parts shown as ABand C .

Activity 10
What is the energy transformation taking place in a moving coil loud speaker.

Answer Key

Activity 1

Ans) clWest

Activity 2

Ans) From A to B.

2) Right Hand Thumb Rule of James Clark Maxwell,
~ Imagine you are holding a current carrying conductor with
the right hand in such a way, that the thumb points in the direction of
the current. The direction in which the other fingers encircle the
conductor gives the direction of the magnetic field.

Activity 3

Ans) A-Negative, B-Positive

Activity 4

Ans) Intensity of electric current , number of turns in the coll distance between the tumns,

Activity 5

Ans)  aMotor principle. biElectric motor, moving coll loud speaker,

Activity 6

Ans) NS -Magnetic poles ABCD -Armature, BIB2 -Graphite brushes R1R2 -Split rings.
Activity 7

Ans) If the rotation of the armature is to be sustained the direction of current through the armature should continuously keep on
changing. The split rings help to change the direction of current through the coll after every half rotation,

Activity 8

Ans) Electrical energy Is converted 1o mechanical energy.

Activity 9
Ans) A - Diaphragm ,B - Voice coil , C - Field magnet.



Magnet

Voice coil
Suspension

Diaphragm
Activity 10
Ans) Electrical energy is converted to mechanical energy.
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Reflection of light.
Laws of reflection.
Features of image formed by Convex and Concave mirrors
Mirror equations
New Cartesian Sign Convention
Magnification

Activity I

Light falling on the surface of an object comes back to the same medium . This is reflection
of light. This occurs in accordance with the laws of reflection of light.

Observe the following figure which represents reflection of light and answer the questions.

A N B

a) Which is the incident ray?

b) Which is the reflected ray?

) If ‘i is the angle of incidence , ‘r’ is the angle of reflection and ‘N” is the normal to the
mirror at the point of incidence, is there any relation between the angle of incidence and
the angle of reflection?

d) Are the incident ray, reflected ray and normal to the mirror at the point of incidence
in the different planes?

€) On the basis of the answers write down the laws of reflection.

\ctivity II
Which of the following represents regular reflection

fig(a) fig(b)
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Refraction of light

Focus Area

Refraction

Speed of light and optical density

Total Internal Reflection

Lens-Important terms

Formation of image using a lens

Ray diagram of formation of images by lenses
Characteristics of the image

H KK H KK

Air
Water

Boundary of Medium

a. Which are the media that light passes

b. Which medium is given with greater optical density
c. What happens to the path of the light

d. Where does the deviation of the light take place

e. Mame this phenomenon

f. What is the main reason of it

2. Some light conducting medium are given in the bracket
[ Vacuum, Diamond, Water, Glass |

a. Which is of greater optical density
b. Arrange the media in the decreasing order of their speed of light
c. What is the relation between optical density and speed of light

3. Ray diagrams of a light ray passing through different media are depicted. Observe the figure and complete
the given table

| / v N

I Air W
f Glass Glass \

— i Air e ¥ Water .rﬁ"‘f
A B { o

e Air Water 'L_',_.-Vf

’\y Glass Glase /':
o 7

i







7. 0B is an object placed in front of a convex lens

Hi
N 3
o 1 -
: p

a. Draw the ray diagram showing the image formation

b. What is the position of image

. Write two features of image

d. Where should the object be placed for getting an image having the same

size of the object
e. For getting virtual image where should the object be placed

ANSWER KEY

1. a) Air, Water
b) Water
) Path of light deviated
d) Boundary of mediums
e) Difference in densities of medium through which light ray passes
2. a) Diamond
b) Vacuum, Water,Glass, Diamond
c) Speed of light decreases with increasing optical density of the medium
3.2 CEDADCB
4. i) Light ray should obliquely incident from denser medium to rearer medium

ii) Angle of incidence should be greater than critical angle
iii) In Medical field — Endoscope,In Telecommunication - Optical fibre cable
iv) 90°
v ) Reflection, Refraction

5. P - Optic Centre, F - Principal focus,C - Centre of curvature

b.

b. Beyond 2F

c. Real, Inverted ,Larger than object

d. Position of object - At 2F
Position of image - At 2F

e. Between focus (F) and Pole(P)
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Vision and the world of colours
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Energy Management









