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AS: Conceptual understanding
g following eharacteri; L

5 ormative.
How can you make a chemical equations more infl

1.
: ive by expressin
A, A chemical equation can be made more informative by
ii) Heat changes (Exothermic or endothe,,
i

reactants and products.
i) Physical state
iii) Gas evolved
i Expressing the physical state:
Gaseous state (g)
Liquid state (/)
Aqueous state ( aq)
Solid state (s)
Eg: Fezos;ﬂ

i)  Expressing the heat changes: | _ ;
) Cy,+0,., - CO,. . +Q (exothermic reaction)
(s) 2(g) 2(g) : ion)
2) Nog + Oy’ > 2NO,, - Q (endothermic reaction | |
‘Q’ is'heat energy which is shown with plus ‘+° sign on product side for exothermic r.

and minus ‘-’ sign on product side for endothermic reactions.
Expressing the gas evolved: If a gas is evolved in a reaction, it is denoted by an upwar.

iv) Precipitate formed

‘ A epresents heating.
+2Aly 4 5 2Fe + ALO;, -..... A TEPIESED!

“Tor(g)

Fe: Zng + HyS0,. =5 ZnSO, g+ Hy 1 :
iv)  Expressing precipitate formed: If precipitate is formed in the reactions it is deno;
. downward arrow. i iy ' - W
Eg: AgNqu} + NaC!(ﬂ'q] - AgCt'm,L-f-, NaNOB{aq]-

2. - What information do you get from a balanced chemical equation?

(Applications of balanced chemical equation)
A. 1) Achemical equation gives information about the reactants and produicts through their -
and formulae. ' '

i) It obeys law of conservation of mass. | 3 g
_iij) products are known from the balanced chemical ¢
then the equation also gives the molar ratios of rc

Based on Avagadro's law we can observe
a) mass - mass relationshi p
b) mass - volume relationship

©) volume - volume relationghip
d) mass - volume - number of molecules relatinnship etc.



3 Write the balanced chemical equations for the following reactions,  (Public: 2025)
3 Calcium hydroxide + Carbon dioxide —» Calelum carbonate + Water :

a)
Zinc + Silver nitrate — Zine nitrate + Silver

b)
¢ Aluminium +Copper chloride — Aluminium chloride + Copper
¢ — Barlum sulphate + Potassium chloride

d) Barium chloride + Potassium sulphat

a) Ca(OH)y,, + COypy = CaCOy + H,0y

A.

b) z“l.s‘.r 2 ZAgNDHuq} - Zn(NOE)Hn:{} . EAE{S}
o 2Al,+3CuCly,, — 2AICL,, + 3Cuy,
d) BaCly,,, + K;80,,,—>BaSOy, + 2KCl ;)

4. gen reacts with Oxygen to produce water. What will be the mass of water produced if 100
grams of Hydrogen participated in the reaction? Calculate the number of molecules of water
produced in this reaction. [Atomic masses :H=1u,0=16u] (Public : 2024)

A. Chemical Change : Hydrogen reacts with oxygen {0 produce water.

Word equation:  Hydrogen + Oxygen — Water
Skeleton equation: H, + 0, — H,0
Balanced chemical equation : 2H, + O,*— 2H,0
Mole concept : : '
- 24, + 0, — 2HO
- 2moles I mole  2moles
2x2g=4g 32¢g 2 x 18 = 36g
100g Xg e :
4g of H, produces 36g of water '
| 100%36 _
- 100g of H, produces X g, X = —, =900g .

100g of H, produces 900 g of water.
Conversion of mass to number of moles :
1 mole H,O molecular mass - 18g

18 g H,0 means 1 mole of water

' 900
900g H,0 means x moles of water, X = E‘ =50 moles

Conversion of mole to molecules :
I mole H,0 =N, X HEO molecules = 6.023 x 10% H,0 molecules

50 moles H,0 = 50 x 6.023 x 102 H,0 molecules
= 301.15 x 10% H,0 molecules
=3,0115 x 10® H,0 molecules
Mass of H,0 produced is 900 g ' : o
.. Number of molecules of H,0 is 3.0115 x 10% H,0 molecules.
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AS,: Experimentation and field
b action with
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»
quick lime and water: oy
hermic reaction with quick lime ayp|

; ere
Explain with an activity nmihf-‘r‘mi (OR) Prove Exof
Aim : Action of calcium oxide with water

Apparatus : 100 m/ beaker .

Materials/Chemicals :
1) 1 gmofquick lime (CaO),

2)  Water 2
our hands
Precautions : Reaction will be very fast & hot take care of y

While checking hotness.

Procedure .
1) Take about 1 gm of quick lime (CaO) in a beaker

2)  Add 100 m/ of water to this

3)  Touch the beaker with your finger
4)  Dip the red litmus paper in it '
Observation : ;

1) The beaker is hot
2)  Red litmus changes into blue colour

Result ¢ Its an exothermic reaction
Equation :  CaO,+H,0, — Ca(OH )fea)
Conclusion :  CaO reacts with water and release heat energy
Explain with an activity prﬁ:ipitat:iun f_eaetiun with sodium sulphate and banum chloride °
Aim : To observe what change occurs by mixing sodium sulphate and barium chloride

Apparatus : Two 100 m/ beakers.
Materials/Chemicals :

1) Sodium sulphate (Na,S0,)

2)  Barium chloride (BaCl)

3)  Water (H,0)

Procedure ;

1) Take about 100 m/ of water in a beaker

2)  Dissolve small quantity of sodium gy]

_ phate (Na,SO ) -
3)  Take about 100 m/ of water in another beaker e
4)  Dissolve small quantity of barium ' -

chlorid in disti
5)  Add two solutions ' nee (BaCh) indistileg .
Observation : A curdy white Precipitate is formeg

: . : ;
esult : formation of Barium sulphate Precipitate

+£L-"Hea!1

Equation : Na,S50
1 4{‘"}} +Bﬂc{?{mj] - 3{3304[5,} \L +2 foCf ;
White ppt (ﬂff}

Conclusion Sodium g
. ul h L) . .
| Phate with barjym chloride gives barium Iph
sulphate precipitate.

VB reita - 5
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\S. ¢ [jnucfp{llll' understanding
Sy ’
palance the chemical equation by including the physical states of the substances for the

reactions.

i)

4 Marks Quest imr_s_-'

following

jons reacts to give insoluble Barium

Barium chloride and Sodium sulphate aqueots solut
sulphate and aqueous solution of Sodium chloride.

, = BaSO,, 1+ 2NaClyy,
m chloride and Water.

A. H:in:mqﬁ N“.ESDJ{nq
i) Sodium hydroxide reacts with Hydrochloric acid to produce Sodiu
A. NHDH[M.' + HCI“q] e I\!mi:.'uq]I + Hzc’m
i) Zinc pieces react withdilute Hydrochloricacid toliberate Hydrogen gasand forms Zinc chloride.
A. Zn,+2HCI , < ZnCly,) + Hl{s}T
What is a balanced chemical equation ? Why is it necessary o balance a chemical equation ?
(Public : 2015)
A, 0  Achemical équation in which the number of atoms of different elements on the reactants side
(left side) are same as those on product side (right side) is called a balanced chemical equation.
Ex: Zn + 2HCI - ZnCl, + H, T
1) Accc;ding to the law of conservation of mass, the total mass éf the substances that are taking
part in chemical reaction must be the same before and after the reaction.
i) The number of atoms of each element before and after reaction must be same.
iv) All the chemical equations must balance, because atoms are neither created nor destroyed in
1d miss from the chemical reaction. So a chemical

chemical reactions. And no element shou
equation must be balanced. it 3 : :
. (2016 Public)

Balance the following chemical equations.

i)

1)
iii)

iv)

Zn, +AgNO;q — Zn(NOy) g * A8
Fe,0,, + COy) = Fe,+ COy

Agyy+ HySqy - AgSe + P

Cuy, + Oy = CuQy,

Zn, + 2AgNO; . — Zn(NOg)yyy) + 2Ag,,
Fe,0,,, + 3C0O,, = 2Ff3m+ 3C0,
2Ag,+ HS,, = AS, + Hyy

ZC“m + Ozng 1 zcu()m




AS, : Informtion skills and projects 'y ; |
information given in the chemical equati,,

10.

11.

12

Answer the following questions based on t
N, +3H, = 2NH, (Atomic masses : N =14

D
A,

he
U,H=1U)

ctions?
Write the renctants and products in the above chemical rea
Reactants ¢ N, (Nitrogen) and H, (Hydrogen); L
Product : NH, (Ammonia) LAl
e above chemical reactions?

How many moles of ammonia is produced in th

Two moles of ammonia. , :
How many hydrogen molecules are present in the above chemical reaction?
18.069 x 10 H, molecules (OR) ‘ vk
1.8069 x 10* H, molecules. =1y ' "
Find the mnlecuiar mass of NH, produced in the above chemical reaction.

Molecular mass of I"'«II-I3 - 17.

2 Mark Questions

X [
: Conceptual understanding _ 3

Write reactants and products in the following equations-and mention their physical sta

T b

Na,SO,+ BaCl, — BaSO, +2NaCl =~ |

CaCO, — Ca0 -i-CO.)_;

Reactants : Na,S0,.,.. BaC 2(20) |

Products : BaSOq{s}, NaC

Reactants : CaCDHS}
Products : CaOES},- COzm

/ 2
(aq) g

Exothermic reaction _ End .
: n uthennic'rﬂaclin
n

i)  In this reaction heat ig given uuf
during the reaction,

i) Ex : Respiration, Combystiop
iii) CaO+ H,0) - C”(OH)ZMJ I"'Q

i ¥ .
A Gl D) ::: this reaction heat is taken into break "
€ bonds and form, new cunipounds.

. h .
1) Ex: Phﬂtﬂsynﬂlesis, Electrolysis of wt
i) NZEH} * OE{::]I =2 ZNO{E} =0

— UQMII..- o
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AS, ! . Asking questions and making hypothesis

13.
A.

14.

15.

AS.:

3

16.

A

17.

S —

Why the white washing gives shine finish to the walls ? Guess and write?
During white washing the chemical reaction involved is
Ca(OH);0q) *+ COxpy = CaCO; 4
milky white
(slaked lime) (insoluble product)
The CaCOj crystals will reflect the light, that pro
Imagine and write, what would happen if chemical equations a

i)  Ifachemical equations are not balanced it implies that either
which is a contradiction to law of conservation of mass. Wh

duce shiny finish to the walls.

re not balanced?

mass has been created or destroyed
ich states that matter can neither be

created nor destroyed.
ii)  Ifachemical equation is not balanced, no mfonnatmn about the relationship b/w products and
reactants can be derived. y

If the chemical reaction are not taken place, what could be the consequences on human lives.

If the chemical reactions are not take place, the consequences.on human lives: _
i)  Without chemical reagtiuns nﬂ_thing' would stay atoms

iiy  Without chemical reactions atoms would stay atoms .

iiiy  Without chemical reactions no organisms could live

Note : For writting any two points _

Experimentation and field investigation

What changes do you observe, when aqueous solutions of lead mtrate is added to potassium

nitrate solution?
When a solution of potassium iodide is added to a solution of lead mtrate: the precipitation of a

yellowish solid is observed. This yellowish solid is lead iodide. Potassium nitrate is fonned along
with lead iodide. This is a double displacement reaction.

2KI,) +Pb(NO; ), — PO, i+2KN@aw

Yea) Yc]]nwpp:

What changes do you observe, when aqueous solutions of Silver nitrate is added to Sodium -
chloride solution?

i) A white precipitate is formed

ii)  Formation of silver nitrate precipitate

i) AgNG, +NaCl,) = AgCl,, 4 +NaN®

WFIlttH:d:

Hag) *

i
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AS, : Experimentation and ficld investigation y
1 C . maKking ‘
AS,: Communication through drawing, model et > {I’ubﬁu .

1.

A.

How do metals reacts with acids ? Explain with an € !
Aim : To observe the reaction between a metal-and an acu;L. oo e
Materials required : Test tubes,, delivery tubes , candle , dil. ’ . ! i
Procedure : Take about 10 ml of dil. HC/ in a test tube and add few ZInC granules to it .

Delivery tube Burning hydrogen
/ gas with a pop sound

Candle -

Stand ———

O _

Test tube |
(O——Soap bubble filled
dil. HCI solution 0] with h}rdmgen ._

Soap
solution '

Reaction of zinc granules with dil. HCI and teasting -
hydrogen gas by a burning candle

Observations : RN
i)  Some gas is produced from the surface of zinc granules, |

ii)  This gas burns with pop sound and blue flame.

iif) ~ Itindicates that H, gas is evolved in this reaction,

Result ; When acids react with metals H, is evolved, S

Acid + Metal — Salt + ijdmg en
2HCI+ Zn = ZnCly+ H,1



- :: do metal carbonates reacts with acids ? Explain with an experiment ? (Public : 2018)
A. Aim : To observe the reaction between a metal carbonate and an acid.

Material ired : -
erials required : Test tubes, delivery tubes, candle, dil. HCI, Na,CO,, lime water - Ca(OH),,
thistle funnel.

: Procedure :

i) Take about 0.15 gms of Na,CO, (or) NaHCO, in a test tube and fix a delivery tube, thistle
funnel as in figure.

ii)  Add 2 ml dil HCI through thistle funnel.

Stand-{’

o=

dil. HCI
solution

Passing CO, gas through Ca(OH), solution

Observations :

i) Some gas is produced from the bottom of the test tube.
ii) * When this gas is passed through lime water it turns into milky while,
Result :

i)  The produced gas is Co,.

i)  Metal carbonates Or bicarbonates reacts with acids and produce CO,.

Metal carbonates or bicarbonates are basic in nature.

Metal carbonate + Acid — Salt + Water +CO,T
Na,CO, + 2HCI = 2NaCl + H,0 + CO, 1

Metal bicarbonate + Acid — Salt + Water + C{}! 1 -4
NaHCO, + HC! = NaCl + H,0 + CO, 1 5 ; y



(Public : 2017)
Describe an activity to prove it? (OR)

b en but are not Categg-
~ose contain hydrog
A Aim: Ty Prove that compounds such as alcohols and glucose

as acids.
Required Material : [ 4
: i =}
1 Rubber cork, Iron nails
i)

- 1]
Two different colour electrical wires

) 100 m beaker

V) Glucose or Sucrose or Alcohol

V) dil Hydrochloric acid

Vi) Electrica) bulb with a holder

Precautions :

D Keep nails separately in beaker (should not be touch with each other).

i) While conducting test with alcohol, glucose pure substances should taken with distilled
Procedure -

1) place the cork in a 100 ml beaker as shown in figure |
ured electrical wires into two holes and keep it on a 100 ml beal:
rminal of an electrical plug and the other wire to a bulb holder ha,

i) Introduce tWodifferent colg
1il) Connect 3 WIre to one te

et Bulb

Beaker

Graphite rodg

Alcoho] or

Glucose
solutions

Glucose and Alcohol solutions doesn’¢ Acid T
conducts electricity solution i

Water condyetg hectricit:
\
. 0 i
Experimen; hol solution jpgg the beaker and pmci i i

Observation - (i) "The bulb goeg 00t glow.

2 C -
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Test - (ii) : Pour dilute hydrochloric sulutilnn in the beaker and switch on the ke}f.
Observation - (ii) : The bulb glows.
Conclusion :

i) The positive ion (H*) present in HC! is responsible for conduction of electricity.

i) InGlucose and Alcohol H" ions are absent. So they do not conduct electricity.

Note : In case of strong acid and strong base bulb glows brightly. But in case of weak acid and

weak base bulb glows with less intensity.

What is meant by “Water of Crystallization” of a substance? Describe an a{:ti'vity to show the
water of crystallization? (Public: 2015, 16)
Water of Crystallization:- ik

i)  Waterof crystallization is the fixed number of water molecules present in one formula nnit of salt.
iij)  The salts which contain water of crystallization are called hydrated salts. Ex:- CuSO,.5H,0.
Activity:-

i)  Take a few crystals of copper sulphate in dry test tube.

i)  Heat the dry crystals strongly ﬁvc{r the flame of a burner for some time. |

Water of Crystallization

i) The water present in the crystals are evaporated and the blue colour of salt turns to white.
iv) Wealso see tiny water droplets on the walls of the test tube.

CusO, SH,0 &5 CuSO, + SHO
‘Hydrated copper sulphate, -~ Anhydrous copper sulphate - PR N
(Blue colour) (White colour) 3

v)  Now.cool the test tube and add 2 — 3 drops of water to the sample of anhydrous copper sulphate
vi) We observe the blue colour of copper sulphate crystals is restored. ' :

vii) * From this activity we conclude that some water molecules are fixed in the blue coloured copper é
sulphate crystals. -




4 Marks Questions |

AS, : Conceptual understanding '
(Public: 2023)
Bases : j

i)  Bitterin taste
ij) Turns red litmus blue
iii) Bases change methyl orahgg to yellow

5. What are the diffcrences between ncids and bases?
A. Acids

D) Sourin taste

ii) Turns blue litmus red

iii) Acids change methyl orange to red
iv) Phenolpthalein remains colourless
v) Acids do not give soapy touch

6.  Rohith wants to do neutralization reaction, what type of the reactants he

A. i)  Reactants required to do neutralization reaction are acids and bases.
ii)  The reaction of an acid with a base to give a salt and water is known as neutralization reacti

Ex : Acid + Bﬁse — Salt + Water
1) HCl,,, +NaOH, — NaCl,, +H,0,

(=) :
Hydrochledeacid  sodium hydroxide Sodiomchidride water Py .
2) HNO, + KOH,, ->KNO, +H,0

nitric acid potassium hydroxide potasium nitrate waler

" iv) Phenolpthalein give pink colour

v) Soapy to touch

need? Give example

: Information skills and projects

7.  Observe the following table
Substance | NaOH | Saliva

SeaWater | 'HC! |"NaCl | Distilled | Acetic | Blood
1 W ‘water acid

6.0 _ 8.0 1.0 7.0 7.0 6.0 74

pHvalue | 13.0
Now answer the following questinhs :

i) Write acids and bases in the ahove table

A. Acids: HC/, Ac:etit_: acid, Saliva; -

: Bases : Blood, Sea water, NaOH : .

ii)  In the above table which substances will produce neuh-aiisaﬁun reaction

1

A. ~ HCI and NaOH
What are strong acid anl.:_l weak base in the above table.

i) |
A. Strong acid : HC/; Weak bases : Blood, Sea water

iv) What js the nature of the salt formed when aqueous NaOH solution mixed with acetic 4/

A. CH3COONa salt.s Basic nature .

__-""'FFF
= a i




w_
g, Read the information provided in the following table and answer the questions helow.

o

[S.No | Name of the pH Colour change with Colour change with
solution Value phenolphthalein solution  * | methyl orange solution

L | e 1 No change " Red colour

2. Rain water 5.5 No change Red colour

3 Distilled water 7 No change | Ne change

4. | Mg(OH), 105 Pink colour Yellow colour

5. Blood 7.5 Pink colour Yellow colour

6. Orange juice 3.5, No change Red colour

7. | NaOH } 13 Pink colour ! Yellow colour

Now answer the following questions : . ' (Public : 2016)

i)  What are the indicators used to identify the acids and bases ?
A. Methyl orange am:ll phenolphthalein indicators.

ii) 'Which is neutral solution in above table ?
A. Neutral solution - distilled water.

~ jii) Which base is used as an antacid from above table?

A. Antacid - Mg(OH), _ N _
iv)  Which colour is formed, when phenulplitiia]ein is.added to base s'olutinni :
A. Pink colour is formed. : A

: Application to daily life, concern to biodiversity - | . - _
Give any four important uses ofbakingsoda? = _ e (Public : 2024)
Baking Soda (NaHCO),) : Chemical Name - Sodium hydrogen carbonate (or) Sodium bicarbona
Preparation :-Baking soda is added for faster cooking. It’s chemical name is sodium hydrog
carbonate. It is prepared as follows. st U A" S T,
NaCl+H,0+CO, +NH; — NH,Cl +NaHCO;: .
Uses: _ =iy
i)  Making baking powder.
ii) Ingredientin antacids
iii) Soda acid fire ext:inguishers
iv)  Acts as mild antiseptic . :
Give any four important uses of washing soda? SR e s (Public : 2023)
Washing Soda (Na,CO,.10H,0) : Chemical name - Sodium carbonate deca hydrate
Preparation: Sodium carbonate can be obtained by heating baking soda. '

i,
& ¥

2NaHCO, —2— Na,CO, + CO, +H,0 - i
Recrystallisation of sodium carbonate gives washing soda. Itis alsn";i basic salt.
Na,CO, + 10H,0 — Na,CO,.10H,0 )

[Varsitv Education Management Pvt, Ltd. }
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12.

13.

1Preparntiun + Bleacl

Uses :

i) Glass, soap and paper i ‘

i)  Removing permanent hardn

iii) Domestic cleaning agent

iv)  Manufacture of Borx. (Public : 2025)
K hing powder: 4 -

Write any four uses of Bleaching [W'h:at i< Calclum ufxg lﬁglr?id;“ . slaktd;.lim¢~

Bleaching Powder (CaOCly) : Chem
\ing powder is produced by, the action @ it

Ca(OH), +Cl, - Ca0Ch +H:0

Uses _
i)  Bleaching cotton and linen cloth. i
i)  AnOxidizing agent in many chemical industries.. e i
ii)  Disinfecting drinking water 1o make it free of germs: -

iv) Preparation of Chloroform.

Write any four uses of Plaster of paris. : - {9
Plaster of paris (CaSO 4.%H10j : Chemical Name:: Calcium sulphate hemi hydr& 1& |
Preparation : On heating of gypsum (CaSOy. 2H,0) at 373 K &
lno
2 '

Caso4.2H=o_£-‘—j3£—}Caso‘,%Hzo+1

Uses @ - :
i)  Manufacture of toys

ii) Statues of God
iii) Decoration
iv) Making surface smooth

cations of pH in daily life. (or) Daily life application of Neutralishtiun.

Appli

)  Plantsand animalsare pH sensitive : Living organisms can survive only in & RAToW ri'
pH changes. When pH of rain water is less than 5.6, it is called acid rain, When acid rain
in to the rivers the pH of the river water is lowered. The survival of aquatic Jife in such
becomes difficult.

i pHinstopping tooth flecay + The tooth decay starts when the pH of mouth is lower th
We use toothpaste, which is a base to neutralize the excess acid to prevent tooth deca
iij) pHin d-:lgﬁﬁ“ fhﬁ'slﬂm + Qur stomach produces HCI acid, which helps in digestion
without harmingt e stomach. During indigestion, we use bases cal : —
neutralize the excess acid in the stomach. called antacigigfbese 4
jy) pH of the soil : Plants require a specific pH range for their health | i
¢ the pH Oithe soi j o b gTUWﬂl. It 1S NeCe™™
find out the pH.¢ _f soil to use required fertilizers for the healthy growth of the plan®®

Trw
.
e

.
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2 Mark Questions

Ceoceptssl enderstanding

mmmﬂ‘.%ddstmﬂbeaddeﬂmmandnd

2 W wansr i added o acid there is sudden rise in temperaire Wit B
mﬂiﬁ:ﬂ&“ﬁtﬁgﬁﬁﬂﬁ]bﬂ&ﬁgﬂgﬂlMEWM'mcw‘

= ﬁhﬂ&ﬂéﬁ&i&ﬂmmﬂrmﬁﬁiﬁﬂaﬂfiﬁ&ﬁdbﬂiﬂgbﬂﬁﬁ@ﬁwm

e Bt evolved s Gissiased i the water ftself and hence, the spurting of the iquid s :

Exﬁsm&tsm&:&aﬁdmma&hﬂmmiﬂmﬂmmﬂ!

Pipsser of Paris (POP) should be stored in moisture-proof container Why?

Pimsesr of Pais chermics! neme is calciom sulphate hemibydrate (C2S0..12H,0).

mhsﬁ'mmlmﬂsuﬁdmassdnem'ﬂmfmmﬂﬁm

water totheacid” 2 Why?
explosion dus th XGhomic

B

ks 2 whes powser 2nd on mixing with
of oypse== (C=S0,- ZH.O)

CTRCT

CaSﬂréH:(}%%H;O-—% CzS0,2H.0

=) Bmﬁﬁmemﬁmﬁmmmmmmmmw.

15 : Ackine e s smakiing biypothiess

e

1L

L
-

E)
=) Eﬁznﬁdﬁ:epasteafaciﬁc,ilniﬁspaﬂrpmodﬂﬂmy,

WMWMMM&EpﬁﬂMEWMS&GﬂEMWﬁe?

i) Tteﬁcfm_fmisijuﬁchissﬁghﬂyaﬁdic-_ (Public : 2015)
Eﬁﬁihmmﬂ@mﬁhmﬂshmﬁdﬁyd&mfmmﬁmﬁiﬂm.

if we use the mild base, it nentralises

What kappens, ifgﬂphm'i:add(H,SO)isusedimteadoerdmchlnﬁcadd (HCI) in the
ﬂpﬁhﬂﬂof“a:idrﬁdswﬂhmﬁab"? : (Public : 2024)
Ifsaﬁini:acidﬁ{_ﬂ);istsedhﬂmdunydmchhica:ﬁﬂ{CIﬁnﬂncxpeﬁmemaf“acidm
Iﬁm&{ﬂy@ﬂgengﬁﬁbaﬁadmﬁgﬂrmslfmmhmcf HCL.

i) Zo+HSO, - ZnoSO,+H,

§ Zno+2HCI - ZoCl,+H,




2.

A.

e .
" [§ Marks Questions

AS, : Conceptual understanding the positions of an Elear?“ in g, ’
. . mbers in pl_"ﬂdiﬂﬂng o s .(Pﬂhhﬂ : 2{”5
A Differenciate Four Quantum numbers in PreCiert™ - B
A.  Differences between four quantum numbers. Magnetic quantum /4= [ Spiy Yuay,
S. | Principal quantum Aﬁm“th“l&"a"mm number . - Mgy,
No. number s Pmposiid by Lande . j-Proposeq by
1) ’ Proposed by Proposed by - | Uhlenbeck ang
Neils Bohr . |Sommerfeld . S | Goudsmit
S el ' ‘m;” | Denoted by |,
- er ‘' - | Denoted by letter ‘m, ¥ let
2) | Denoted by letter ‘n’ | Denoted by letter ‘I B -2 ol o
’ 3)) It fn;catesysi; and |Itindicates shape of | Itindicates qneptanog I; Indicates the |
rbitals - | electrons ip .
energy of a stationary] the sub shell of th“"j 3 e
orbit . : Bk
4) | Its values are Its values are The total values = = ~ f Its values are .
1,203,450 00 Wl or1; 203, e | of ‘my foragiven: | (clock wise)
designated by designated by T valueare BT 2 (anig
K.,L,M,N,.. o 5 R _ m=02[+1) | wise)
3) | Itgives the number |1t depends on ‘0’ value| It depends on ‘I’ value It_dePends on spi
of the orbit (or) shell [/=0ton—] - - | m= -1 through 0to +1 | of eléctron i ;.
R -4 | | particular orbit
Explain Bohr’s model of atom and its limitations, ' Wy (Public: 2022

Bohr’s atomic model postulates -

i) Bohrproposed stationary orbits _

i)  Each stationafy orbit corresponds to 2 definite eh’efgy. These stationary orbits are desic
N ki L ] ) ;s ) J " . ;

E, ~E, =hy, Where E,is energy uf second orbit
E, is energy of first orbit

h =~ Planck’s constant, y - Frequency of rddiatinn
iv)  The lowest Energy state of the electron |




1L P
cﬂﬁ';ohr'ﬁ atomic model Limitations ;

atom into
_— gl g +ra of hydrogen atom
Bohr's model could not account for the splitting of lines in the spectré y

i ¢ lines. : K " i
2 gghr‘a theory could not explain the atomic spectra of higher elements such as He, Li, Be, B

Wi which have more than one electron,

il Bohr’s model could not account for Zeeman effect and Stark effect

i) Bohr's model could not justify the quantization of nngtflnr momentum.

i)  Bohr's theory could not explain the formation of chemical I:mndﬂ: NS
Explain Hund’s rule with an example ? (Public: 2016}

3 _ 1 F degener-
Hund's Rule:- Hund's rule states that electron pairing takes place only after all the available deg
ate orbitals are occupied by one electron cach,

Example :

i)  Consider a carbon atom (Z = 6). It has six electrons.

i)  The first electron goes into the *1s’orbital of the K-shell.

i)  The second electron will be paired up with the first in the same ‘15’ orbital.

iv)  Similarly the third and fourth electrons occupy the ‘2s’orbital of the L-shell.

v)  Thefifth electron goes into one of the three ‘2p’orbitals of the L-shell. Let it be 2p P

vi)  Since the three p-orbital’s are degenerate (viz. 2p,, 2p,, 2p, ), the sixth electron goes into 2p, or
2p, but not 2p, .

vii) Thus the electronic configuration of carbon can be written as,

b (N (4] [

1 2 2p!  gp)

|
1s2 2s% 2p ! 2p, .Or

AS,: Communication thrmlgh drawhig, model making

4.

Shapes of orbitals in n < I
Var p alsInn =3 shely
%ﬁatlnn Management Pvt, L,

Draw the shape of all orbitals which are presentinn=3shell> (Public : 2023)

Rz

3p orbital ;
3 orbital P, 3|:|lr orbital 3p, orbital
The shapaes of 3p - orbitals

7 z * -
r: i ;“‘r L S :l' ]E lg:
) X ; l*?
3o, 44y, (LA ad
The shapes of 3d - orbitals ¥




5‘
A. The following diagram shows the increasing value of (n + /) (Moeller chart) (Public : 2017)
=0 k] 2 I8

AS,:

6.
A.

7.
A.

20

Draw a neat diagram to show that increasing order of energy levels of various atomic orbitals.

The filling order of
atomic orbitals

Ascending order of energiés of various atomic orbitals is given below : ‘
Is<2s<2p<3s<3p<ds<3d<4p<Ss<dd<Sp<bs<4f<5d<bp<Ts<5f<6d<Tp<8s....

4 Marks Questions |

Conceptual understanding | . :
Rainbow is an example for continuous spectrum - Explain. (Public : 2015)
1) Arainbow is a spectrum consist of 7 colours with different wave lengths or frequencies merged

with each other with out any-gap to form a continuous spectrum. _

2)  This continuous spectrum arrangement consist of 7 colours (VIBGYOR) extending from
red colour (700 nm) to violet colour (400 nm) wave length. -

3)  This type of continuous spectrum can be observed in Rainbow which 1s a natural spectrum
appearing in the sky just after a rain is formed. ' .

4)  Thisis due to dispersion of sunlight by tiny water dro

‘ Plets present in atmosphere which act like
small prisms. -

State and explain Pauli’s exclusion principle?

Pauli’s exclusion principle : Pauli’s exclusion principl (Public : 2017, 18)

+ Faull’s exclusion principle states that no t M hav
four guantum numbers same. 0 two electrons will have all th
Example :

i) Consider a Helium atom (Z = 2). It has two electrons,
) The electronic configuration of helium atom js |2
i) Ifn, [, and m, are same for two electrons

: then m_must be dif
iv)  In the helium atom the spins mug( e pair s ¢ different,

ed.
V) Electrons with paired spins are denoeq by '1]"

vi)  Oneelectron hasm _ i
g = +,), the U_lhcr has m, =

I
5 They have anti-parallel spins.

I L) - — -



p————

e :
%;ﬂ-d explain Aufbau principle ( Building up principle) with one example?
§ nfhﬁ“ Principle : (Public : 2015, 18, 24)
A
]

According to this principle, the electron aceupies the orbital having the lowest encrgy.
: ergy of ital was cale

0 The energy of the orbital was caleulated by the formula (n +1).

n = Principle quantum number, / = Angular momentum quantum number.

gample:- Electrons enter into 4 orbital but not 3d after filling the 3p orbital.
) The (n+ ) value of 4s =4 + 0 =4

o The(n+ /) valueof 3d=3+2=5
i) The(n+ l) Va]m? of 3d orbital has more than 4s orbital.
) According to Aufbau principle electrons are enter into 4s orbital after filling the 3p orbital but not 3d.

A5, Information skills and projects

g, Analyse the given table and answer the following questions : (2025 Public)
Shel | n I Sub -shell | No. of orbitals
K 1 0 g v 1
0 8 1
B 2 1 p 3
0 . S 1
M 3 1 p 3
2 d 5
0 S 1
1 p 3
N 4 2 d 5
3. f 7

Observe the table and answer the following questions.
)  Write all the sub - shell notations present in ‘N’ shell.

A. spdf
i) How many total number of orbitals are present in ‘L’ shell?
A. 4 ' :

i) Write the maximum number of electrons that can occupy ‘M’ shell.’

A. 18 ,

B) Mention the maximum number of electrons that can occupy sub - shell - ‘f".
A 14

%&'ucaﬂun Management Pvt. Ltd.
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10.

AS,

11.

A.

The four quant
n I'f m, | m

1
21 0 0 +£

um numbers of distiguished electron of an atom are as follow ;

Using the above information answer the following questions.

i)  How many electrons present in outer most orbit?

A. One.

ii)  Write the electron configuration uf_this element?

A, 152!

iii) What is the atomic number of this element?

A. Three.

iv) What is the shape of the last electrons orbitals?

A.  Sphencally symmetrical.

2 Mark Questions

: Conceptual understanding

Differenciate between orbital and orbit.

ORBITAL

ORBIT

1) Orbitals are proposed by Schrodinger.

2) The region in space where there is finite
probability of finding an electron around the
nucleus of an atom

3) An orbital represents the movement of
electron in three dimensional space

4) Orbitals have different shapes 's' orbital is
spherical and p orbital is dumbell shaped.

5) An orbital can accommodate a maximum of
two electrons.

6) Orbitals are disginated by s, p.dandf.

1) Orbits are proposed by Neils Bohr.

2) Bohr's orbit is a well defined circular path
around the nucleus in which the electron
revolves.

3) An orbit represents the movement of
electron in two dimensional plane.

4) Orbits are circular shaped.

5) An orbit can have a maximum number
of electrons equal to 22’

el S R R W ,

i

6) Orbits are djsignateq by K, L, M, N, O etc|.
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12
A.

13

A.

AS,:

14.

A.

AS.:

15.
A.

16,
A.

i) Absorption spectrum is spectrum obtnined

lon Spectrum and Emission Spectrum?

Emlssion Spectrum
Yy radiation
ts excited state1

What are the differences between Absorpt

Absorption spectrnm

i) Emission spectrum obained |
emitted by a substance from i

when the substances absorb encrgy.
i) It contains bright lines on dark baek gruund

i) Itcontains dark lines on bright background.

ii) Ex: Light from hot source : iii) Ex : Hydrogen

om whieh rule

nfiguration of nitrogen at
conf {Publie :2023)

Following orbital diagram shows the electronic ¢
figuration of N(Z=T):

does not support this? Write the correct electronic con
1s2  2¢? 2p

W] [ THTH 3

The given electronic configuration does not euppert Hund’s rule. Correct electronic configuratio
1s?  2§° 2p° | '

P

W) ] [T

Experimentation and field investigation

When you go on heatmg iron rod on a flame at hlgh temperature, what ehanges do you
observed? (Puhlie :2015)

When you heat an iron rod, some of the heat energy is emitted as hght First it burns red (lower energy
higher wave length) and as temperature rises it glow with orange, ye]lew blue {hlgher energy, lower
wave length) or even white (all visible wave lengths) if the temperature is high enough.. -

Application to daily life, concern to biodiversity 5
What is nl* method? Hemtls useful 7 L ol . : (Public 2016) -
i) The short hand notation of electronic eenﬁgurenen isnl* A, |
ii) Itgivesthe information as shown below, i

iii)  In n/* method, n = Principal quantum number. x = number of eleetrens in the subshell

| = Azimuthal guantum number or angular momentum quantum number.
What are the applications of quantum rlumbers?' B R
Quantum numbers are useful to explain the structure of atom :
u Principle quantum number gives information about size and energy of a stationary orbit
u] Azimuthal quantum number gives information about shape of the sub shell.
i) - Magnetic quantum number gives information about orientation of the orbitals

Iv)  Spin quantum number gives information about the spin of electrons in the orbitals

v . R LT | :
) These numbers indicated the probability of finding electron in the space around the nucleus.

—_— M i el e

Mﬂ“ﬁﬂﬂﬂn Management Put 114 L N
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(4. CLASSIFICATION OF ELEMENTS - 1115

6 Marks Questions

AS, : Conceptunl understanding )
rm of the periodic tahle?

tion of the long fo

e clements are the ptriodic funciions

1. Define modern periodic lnw ? Discuss the construc
Modern periodic law:= The physical and chemical propertics of U

of their electronic configuration. - .
: odic table has cighteen vertical

Description of long form of the periodic table:- The modem P“rfed
columns known as groups and seven horizontal rows known as perocs.

Groups:-
‘ T le. They are represented by Roman

i) There are 18 groups in the long form of the periodic tab
numeral I to VIII as A and B groups.

ii)  According to the TUPAC, these groups are numbered fro :
rmost electronic configuration.
n element, the elernents

m 1 to 18.

iii)  Ina group elements contains similar oute
Depending upon the last coming electron enters in the orbital of the give

are classified as ‘s’ ‘p’, ‘d’ and ‘f" block elements.
v)  sand p block elements are known as representative elements. -
vi)  d- block elements are called transition elements.

vii) f-block elements are called inner transition elements.
Lanthanoids and actinoids are placed separately at the bottom of the periodic table.

viii)

Periods :-
i) The horizontal rows in the periodic table are called periods. They are seven periods in form of

periodic table.
)  These periods are represented by Arabic numerals 1 through 7. |

iii) | Period Number | Number of elements
1 2 '
2 8
3 8.
4 18
3 18
6 32
7

2. Explain how the ele fi
ments are classified i S,
into s, p
and give the advantages of this kind of classillca;i

Based upon the electron;
onic ¢ i
e onfiguration the modem periodic table is divid
vided into s, p. d
L] ph

d and f block ele 114 |
on? ock elements in the periodic tab

and - bix




[CHEMIS I :

s- Block clements :
ﬂ The valence electron enter into s-orbital is called s- block elemﬂntﬁ
to ns”.

ii) The general electronic configuration of s-block elements is ns'
p Block elements :

i_} The valence electron enter into p-orbital is called p- -block n:lf::munts \
i) The general electronic configuration of p-block elements 15 nstnp' 0 ns? np®. R o)
d- Block elements :

i)  The valence electron enter into d- orbital is called d-block elements-
ii)  The general electronic configuration of d-block elements is (n-1) d''% s
f- Block elements :

i) The elements in which the last electron enters the f-orbital of their outer
called f-block elements.

ii)  Its valence shell electronic configuration is (n-2) £1(n-1)
iii) These are known as inner transition elements. . |
iv) Lanthanoids and actinoids are belongs to f-block elements. “
Advantages : M

i) The division of elements into s, p, d, and { bl
elements easily.

Ex : s-block elements are soft and reactive metals. E il e
ii)  Every group has the elements with same valence a]ecimmc configuration. So they have smular

chemical properties. .
Define ionization energy? What are the factors that influence it? (Public : 2017,19,25)

| "
b /

¢ =1

] = L

lor
most energy level is

d'ﬂ'm‘ 1 nszi |

ocks is’he]pﬁ;'l' to study the probegjties of the

A. Ionization Energy -

i)  Theenergy requu*ed to remove an alectron from
atom is called ionization energy.

ii) Ionization energy is expressed in kJ/mol (or) k.c

Tonization energy is also called the ionization potenti

the outer most orbit or shell of 2 neutral gaseous

al/mol (or) ev/atom
al but when we use the term the ionization

1
] potential, it is betfer to write the unit ev. =
Factors that influence on Ionization energy:-
)  Nuclearcharge.
ii)  Shielding effect. &) :
iii)y Penetrating power of the orbitals.
iv)  Electronic configuration. s T

v)  Atomic SiZe. _
4. Whataré the properties of Atomic radius, Jonization energy, Electron affinity, Electro negativity
of elements and their trends in the groups and Periods? (Public : 2023,24)

A. i)  Atomicradius:- The distance from the centre of the nucleus of the atom to its outermost shell

is called atomic radius.
ii) Tonization energy : -The energy required remove one electmn from the outer most orbit of a
neutral gaseous atom of the element is called ionization energy.



L3 A ramsses v o e ver e )
£

n

AS,

i) Electron afTinity: - It is the energy liberated when an electron is added to its neutral gaseous .

afona,

iv)  Electro negativity: - The electro negativity is the relative tenden
towards it when it is bonded to the atom of another element.

cy of its atom to attract electrons

Periodic property Trend in
Groups From top tobottom | Periods From left to right

Dcurcﬂ.siﬁg

Increasing

Atomic radius Increasing

lonisation energy Decreasing
Electron affinity Decreasing

Electronegativity Decreasing

Increasing

[ncreasing

ents in periodic table. (Public : 2017)

Explain the factors affecting electron affinity of elem
defined as the energy liberated when an

Electron affinity: The electron affinity of an element is

electron is added to its neutral gaseous atom.

The units of electron affinity are KJ/mole (or) KCal/mole (or) €

Factors influencing Electron affinity:

1)  Nuclear charge : Greater the nuclear charge, greater is the
greater attraction for incoming electron.

2)  Atomic size : As the atomic size increases, the attractive force of the nucleus o

V/atom.
_ga}eclmﬁ affinity value because of

n the electron

decreases. So electron affinity decreases.

3)  Electronic configuration : The elements having stable electronic confl
completely filled valence sub-shells show very small tendency to accept
the electron affinity is low or almost zero for these elements.

4)  Penetrating power of the orbitals : As the penetrating power of the orbitals increases the
electron affinity increases. : . :

5)  Screening effect or shielding effect : More the screening effect of orbitals, less is the electron
affinity value. -

guration of half filled or
additional electron. So

4 Marks Questions

: Conceptual understanding

State Mendeleeff’s periodic law? What are the salient features of Mendeleeff’s periodic table?

Mendeleeff’s periodic law :- The physical and chemical properties of elements are the periodic
functions of their atomic weights.

i) Groups and subgroups :- Eight vertical columns as groups. Sub groups A and B. Ex:- 1A, IB
ii)  Periods: - Horizontal rows 7 as periods.

iii)  Predicting the properties of missing elements.

iv)  Correction of atomic weights of Be, In, Au.

v)  Anomalous series: Te, I; Ar, K ;Lnd Co, Ni are not placed in i];e right place.

26
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[Eﬁzcdmment on the position of hydrogen in Periodic table? (Public : 2015)

1

: ) The atomic number of (he hydrogen i

18 1. Its electronic canﬁguralmn is 1s'.

0 Hydrogen can losses one electron H*) like alkali metals.

and behave electropositive ion (
onegative clement (H7) like halogens.

jv) " Its properties resembles with both Alkali metals (IA) and halogens (VIIA) becapSe it an \2jo
one electron like alkali mey 3

f 1
iy Hydrogen can gain one clectron : and behave eleetr

als as well as gain one electron as halogens

v So.itisplaced at the top of both alkali metals and halogens.

i, :]nfarmﬂlimi skills and projects |

8 ﬂer the following question by using the above data Al (Public : 2023)
and period elements Li Be B C N. |/ O F
[Atomic number 3 4 5 e 2 g [P0

Awomicradiusnpm) [152 [ 111 | 88 | 72| 74 | 66 | ©4
Electro negativity (inev).| 1.0 | 147 | 20 25| 30.| 350 40

i)  How does the capacity of loosing electrons changes in the 2" period from left to nght.
‘A.  Decreases ; Oy, .

ii) - How does atomic size changes in the 2 period?-
A.  Atomic size decreases in the 2™ period .. -, 1

iiif Mention the valance shell of the elements _fmm' Lito F:
ARSLond shell (or) L - shell (or) n =2 shell.

iv) Mention the position of the element ‘N’ in the permdlc lahle i {

A 2" period, 15 (or) VA Gmup
9. Observe the information given in the table. Answer the questmns given below :
Element Electronic conﬁgurqtmn . oA (Publlc : 2024)
* Be . 1s? 4 28 |
Mg 180" 29850 2p¢. - 3s2inny
P 20827  2p5 36%,.03p> oy

Ne - 1s? 26t | Zpt oA &
i)  Which of the given are s - block elements?
A.  Be, Mg
i)  Which of the given has least valency‘? ' l
A_ NE i .
iil)  Which of the given is 15" Group element?
A. P
I¥)  Which of the given are of same Period?
A.  Be, Ne and Mg, P

Varsity Education Management Pyt. Ltd.
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10.

11.

12.

Atomic Number

11

Name of the Elements | Na
i) © Which period doces the clements belongs ?
A, Third period
i) ~ Mention the non- metals in the above
A. P S Ui )
i) Which element has more atomic radius in the above
A. Sodium o " .
: 9
iv) From left to right how is the metallic character changes -
A. Decreases } '
_—_-/_._—_‘_‘_"_.—’_.._
Group Name of the elements (Atomic No.) _
periog\ | 1A | HA| IIA VA | VA | VIA| VIIA | VIDA
i o 3 Ne_ :
I Li Be B C N 0 F
3 @l | ©L0 OO (19 |
o Ina | mg | A | st 2 s SO (018 Py
; (11) (13} (_13) (14) (15 ae)| AN (18) : { .
v | K. Ca | Ga Ge | As _Se'. Br | i
| (19)] ©0) | 2D (32) 33)| 3o | G| GO
Answer the following frem the ahove mfermatmn :
eradmsmthe above table‘?

Which element posses the iugher ateml

iJ

A. IAgroup elements

i) Mention two pair of elements which forms ionic bond

A. . Na,Cland Mg, O : _

iii) Name the two elements having valency 2.

A. Magnesium, Calcium or Oxygen, Sulphur

iv) Which element has eleetreme eunﬁguratmn of 15 26? 2p'.

A. Oxygen :

In periods : Atomic radius decreases ferm left to nght" Ex:
zmpenedelement Li Be | B C: 7' N ; 0 T P
stomicradiusom) | 152 | 111 |88 [ 77| 74 | 66 | 64

i) JTon
jii) Me

Based on above information compare the following properties in the given elements

ii) Electron affinity of F, C.
| w) Elecronegativity of O, F.

Varsity Education Managein_g['_t_ff

isation energies of N, O.
tallic character of Li, Be.

e |




| odic property L -
\ ow i
A ijl._'l___ : I ‘ﬂh Relation
iii} Memllic character Be Li MC of 1.1 = Be
‘ of 1>
i) [onisation energy O N 1P of N::- 0]
ii) Electron affinity C I: EAolF>C
Aol >
it E]ecﬂ‘ﬂucgmi\’il}’ < )

observe the table and answer the following questions
Electron affinity in Kj mol-’
VIIA (Halogens) F(-328); CiI(-349); Br(-325); 1(-295); At(-270)
VIA (Chalcogens) | O(-141); S(-200); Ge(-195); Te(190); Po(-174)
i) ErPlaif‘ how electron affinity changes in a group from top to bottom?
ii) Explain how electron affinity changes in period from left to right?
iii) What does the -ve sign in the table indicates?

iv) Write any 2-factors which influences the electron affinity - -

i) Decreases : '

ii) Increases

iii) Elergy is liberated or lost.

iv) Nuclear change, atomic radius, screening effect.

2 Mark Questiuns

13

fovs

: Ceneeptual understanding

14. Anelement with atomic number 35. Whatis the place of the element in the perio
Atomic number 35 element is Bromine, it belongs to VIIA gmup 4'*' period. .

Bromine is a p-block element.

dic table? Why?
(Public : 2015)

15. Define Dobereiner’s law of triads. Give two examples for Dehereiner’s triad ?

Inaspecific set of three elements the atomic weight of the middle element is the average of the atomic

weights of the first and third elements. This statement is called the Dobereiner’s law of triads.

i)Li,Na,K . ii) Ca, Sr, Ba ' ' '

AS, : Asking questions and making hyputhesns ;

. Which one between Na and Na®, Cl and CI - would have more size? lmagme and write?
Size Na > Na*, Reason: Na having less nuclear charge on electrons than Na* ion. (Public : 2016)
Size CI - > CI, Reason: C! ~ have Jess nuclear charge on electrons and more internal repulsion.

What would happen if the clements had been not classified?

If all the elements are not arranged in-a particular table, the consequences are
i) Ifall the elements are not arrangement on the periodic table, we can twqm\m eertum trends

among the aloms,
ii) Itis very difficult to stu

dy the chemistry of 118 elements.




(5. CHEMICAL BONDING |

ﬁ Mark Quest inmﬂ

AS, : Conceptual understanding |
AS, : Communication through drawing, model making '
‘ cory. (Public 7 2817)

1. Explain the formation of O, molecules using valence bond th

A.  Formation of O, molecule:
1) The atomic number of oxygen is 8.

w)  Its electronic configuration is 1s?2s2p * Zpr'Zp,' !
When two oxygen atoms approach each other, the bond formed in between two oxygen at

by overlapping the p-orbitals of one 'O’ atom with another 'O’ atom.
Therefore, there is a double bond between two oxygen atoms in O, molecule.

ii1)

iv)

(2)O, molecule -

(1) Py and P, orbitals of oxygen atoms

2. - Explain the formation of N, molecules using valence bond theory. (Puhlic : 2018, 23)

A. Formation of Nz molecule;
i) The atomic number of Nitrogen is 7.




M=
b hybrid ? T—
y zation ? IS .

l what is o 11 xplain the formation of BeCl, molecules using hybridization.
k ion: The pro

pridiza orbital’ I ; cess of mixing of atomic orbital's of nearly same energy (o produce ¢
A urﬂ]} new ial’'s ol equivalent energy is known as hybri disation.

Fo rmﬂtmn of beryllium chloride (BeC 1)

y set of

(Public : 2015,17)

The atomic number of beryllium = 4,

Ground state electronic configuration of 'Be' is 15? 252 2p "2p, 2p

Excited state electronic conliguration of 'Be’ is 182 25'2p,'2p, 2p

Now there is hybridization between one's' and p-orbital and l':}n‘ns two sp-orbitals!

The m'u..llnp with p-orbital of each two chlorine atoms with two sp-orbitals of berylliui
form two sigma (o ) bonds.

i)

ii)
jil)
iv)
V)

) The molecule formed is linear with a bond angle 180°.

180°

BeCl, Molecule

Explain the formation of BI; molecules using hybridization.
Formation of boron trifluoride (BF;) :-
)  The atomic number of Boron is 5.
Ground state electronic configuration of 'B' is 1s? 2s*2p,'2p " 2p, g

Excited state electronic configuration of 'B'is 1s*2s' 2p, '2p, '2p,
iv) Now in excited state the three unipaired orbitals undergo hyhndisatmn giving rise to three sp*

hybrid orbitals which are 120° apart. ;
y)  The three hybrid orbitals overlap with three p-orbitals from three Fluorine atoms forming three

sigma bonds.
vi) The molecule formed is triangonal planar and bond angle is 120°.

(Public : 2016, 18)

BF, Molecule



AS, : Conceptual understanding

t of electron transfer frop,
5 E-"PIHID the formation of sodium chloride on the basis of the contEP. (Public : 2018) m
pne atom to another atom? - .
. : m the elements sodium (Na)
A. Formation of sodium chloride (NaCl):- Sodium chloride is formed fro 2)
| ined WS. ' N
and chlorine (C/). It can be explained as follo o ., oot clect BTN ratien

Cation formation : When sodium (Na) atom loses One &2 0 (Nc) aton.
it forms a cation (Na*) and gets electronic configuration that

Mgy — NGy T+E
EC.281 28 (@

3s! Ne] '
(or)[Ne]3s [ Al octcl in its valence shell. So it gaing

Anion formation : Chlorine has shortage of one electron to il
Ihe electron from Na atom and gets electronic configuration as that of AIg

wClhgAe . = Qo . N :
EC 2,8 7% 2,8,8 (on)

(or) [Ne]3s23p®.  [Ne] 3s23p° or [Ar]
the formation of ‘Na+’ and ‘Cl~’ lnm

due to electrostatic forces and fum]

|

Transfer of electrons between ‘Na’ and ‘CI’ atoms, results in
These oppositely charged ions get attracted _towards each other

];hp compound sodium chloride (NaCl). Nat + ClF —Na* CI‘ (or) NaCl*

AS,: ngmunibalinn through drawing, model making
6. Draw the VSEPRT structures of the following molecules

a)BeCl, - B)BF, ¢ ~ oNH, : d) H,zd
180° ' WS .
' /J_B“\ $FS F
a) !EIIBESEB or Cl—Be—Cl .h} B‘) : I 120°
LU o : / N
o By F
e ¥

o PR E

oy o
H - 0 i‘-._.
H g7048/ HU | d /<_,>\H O i
107°48 ol . Oy - o

ST 104°31"




(=
y Represent following molecules using Lewis notation 4

a) CH, b) NH, ¢) H,0

A a) CH,

L] [ ] L1 _ —H
eCe+ H+ H+H+H—» HsCctHor H
* H

H
b) NH_,

'N-+ H+H+H — H'N'Hur H—‘N——H
H

o HO
IR [ S
eO++ H + H —'_"'";; l
L ] . . ! H

4 Marks Questions

: Conceptual understanding
Write the difference between ionic and covalent compounds ?
Tonic compounds ' Covalent compounds

i) They are formed by the transfer of electrons i) These are formed by the mutual sharing of
between two atoms. : electrons between the atoms '

ii) These are having high meltlng and bmlmg i) These are having low melting and boiling
points. points

iii) These are soluble in polar solvents like _' iii) These are soluble in nun;pnlar snlveﬁts like
water. CCE '

iv) These are highly reactive in polar solvents |iv) These are less reactive in polar solvents,

v) Ex:NaCl, MgO, AlCL, ...etc., v)_Ex:H), 0, N, Cl,, HC, H 0, NH,, . etc
Distinguish between a sigma (6 ) and a pi () bond ?
Sigma (o ) bond . pi (m) bond
;) Itis formed by end to end overlap of orbitals.|i) It is formed by the lateral overlap nf orbitals.
fl} It is a.strong bond i) Itis a weak bond
i) The orbitals involved in the overlapping are |iii) pi is formed by the overlapping of
. 55 s-p and p-p P-p orbitals only X
| V) Itis denoted by ¢ : iv) It is denoted by 7




\S, : Information skills and projects

0.

12

A chemical compound has the following Lewls notation?

a)  How many valence electrons does element Y have ? L
) e oo

b)  What is the valency of Y7 Xyl

LN " %

¥

¢) What is the valency X 7 _ H
ovalent bonds are there in the molecule 7 3

d)  How many ¢
¢)  Suggest a name for clements X and Y 7
a) 8 b) 2 ol

A. B and C are three clements with atomic no. 6, 11 and 17 respectively

i) Which of these can't form ionic bond ? Why ?
A Carbon has 4 electrons in its outermost shell, it neither loses nor gains electrons. So,
covalent bonds but not lonic.

Which of these cannot form covalent bond ? Why ?
A. The configuration of Na is 1522s22p%3s'. So, to obtain octet, it can easily
and sets neon configuration. Therefore, Sodium forms ionic compounds.

) 2 bonds e) X = Halogen, Y= LIxygen

it forms

lose electron in 3s!

iil  Which of these can form jonic as well as covalent bonds ?

A. The configuration of Clis 1522522p53s23p’. Chlorine can gain electron (0
also share electrons. So chlorine forms both ionic and covalent compounds.

obtain octet. It can

Electronic configuration of atoms “A” and “B” are
A 1s%, 263 2p6, 3! B 1s% 267 2p!
By observing above information answer the following questions.

i) Which atom forms negative ion?

ii) What is the valency of atom “B” ?

iii ) Write the molecular formula of the compound formed by atoms “A” and “B”.
i) “B” atom forms negative ion. .

i) The valency of atom “B” is Three.

iii) The molecular formula of the compound formed by atoms “A” and “B” is A.B.

El ' :
ement { 1I-I HNa 17 Cl lsAr

Shell configuration ; 1 - 2,81 2,8,7 2,8,8

Based on the above table, answer the following questions.

i) Which element has ‘8’ electrons in the outer most orbit?

i) Represent the formation of NaCl molecule using Lewis dot structure.
iii) If sodium loses one electron, it attains which inert gas configuration?.

iv) Represent the valence electron of hydrogen using Lewis dot structure.



) Argon has & clectrons in the outer most orbit

1
|AII —

A
.Cf —_— ot -
gree +0 38 Na"|3CIS

i H q 'I-. ST T ¥ .
i [fSOFIiun'J looses onc u}ulmn it attains ‘Ne' inert gas r:mﬂ"-.gl.lreﬂi'i‘-'ﬂ
1y) Lewis dot structure of hydrogen is 11s ,

| 5 Applicﬂﬁﬂ“ to daily life, concern to biodiversity
' *' what are the applications of covalent cnmpmlﬁds.
| 0 Covalent compounds form 99% of our body.
d ;) Water is a covalent compound. We know its many uses.
3 Sugars, food substances, tea and coffee are all covalent compounds
5 Airwe breath in contains covalent molecules of oxygen and nitrogen
5) Almost everything on the earth other than most simple inorganic salts
6) Most of the organic compounds are having covalent bonds they are use

polymers, S0aps and detergents.

(Public : 2015)

are covalent. .
d for making medicines

2 Mark QuestionsJ :

L

,: Asking questions and making hypothesis - : :
5, Why covalent compounds having less m.p and b.p than jonic CﬂlilpﬂundS? (OR)
Predict the reasons for low melting point for covalent mmpuuﬁds- when compared with jonic

mmpoqmds? ' it
y i) In ionic compounds the ions are bounded by strong eléctmstatic. fi;:rce of attractions.

Therefore they are strong solids with high melting points and boiling pnints._
In covalent compounds the atoms are bounded by weak forces of attraction.
iy) Hence covalent compounds have low melting and boiling points.

. Predict and write “bond angle” of BeCl, is 180°, why in H,0 is 104°317
4 Bond angle of BeClL, is 180°, this is due to Sp hybridisation'ﬁf Be atom and bond pair and bond pair
repulsions. - ; : Wit
Bond angle of H,O is 104°31, this is due to sp

repulsions. . :

_I?. Predict the reason fo
-~ terms of polar structures ?

|A j'Like dissolves like" means polar solutes dis

In non-polar solvents.

lonic compounds being highly polar,
Ex : NaCl dissolves in water.
Covalent compounds being non polar naturc,
Ex: Napthalene dissolves in walter. : e

ii)
i)

3 hybridisation of O atom and lone pair and bond pair
r special propenies of salts for qissnl}re in water and not in kerosene in
solves in polar solvents and non-polar solutes dissolve

soluble in polar solvents.

‘soluble in non polar solvents.




| 6. PRINCIPLES O MIEIALLURGY |

6 Marks Questions

AS, : Experimentation and field investigation

A.

Suggest an uxmq-lmrul\m prove {hat presence of air and water is essentind occurrences of
(Public : 2015,16, 19, 25)

corrosion and explain the procedure?
essential occurrences of COFFOSION.

Aim:- To prove that the presence of air and water are

Apparatus:- Three test tubes, three corks, Distilled water, anhydrous calcium chioride, ciean iron
nails and oil etc.

Precautions: Try to take fresh iron nails, Keep rubber corks tightly to the test tubes :

Procedure: : |

i) Take 3 test tubes and place clean iron nails in each of them. Label the test tubes A, B and C,

ii)  Pour some water in test tube A and cork it.

iii)  Pour boiled distilled water in test tube B, and about Iml of oil and cork it.
iv)  Put some anhydrous calcium chloride in test tube C and cork it.

v)  Leave these test tubes for a few days and then observe.

Observation: After a few days, we will observe that iron nails rust in test tube A, but they do not rus
in test tubes B and C. | ‘ | i
Preventive methods of corrosion : Painting, Galvanization, Oiling, Electro plating. :

Investigating the conditions under which iron rusts

A B C

~JAir “TA | <ty

Layer air
ﬁ/ of oil
(prevents
air
dissolving
in the
{ water)

Boiled distilled Anhydrous calcium
waler (boiled 1o chloride

remove any (drying apent
dissolved air) i g

Conclusion:- From the ]
- aboy : ; :
€ experiment, we can prove that air and water are essential for corm
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2. Draw a neat diagram.of Reverberato

ry furnace and label it neatly? (Public : 2015, 18)
A. REVERBERATORY FURNANCE .

Waste gases (Chimney)

Heat air

4-//

3. Draw a neat diagram of Magnetic separation and label

it neatly.?-
A. MAGNETIC SEPARATION :

L;;:athf:r belt
moving belt

Magnetic ore

Non-magnetic ore ;

Magnetic separation




4-
A,

Draw a neat diagram of Froth floatation and label it ncatly?”

FROTH FLOATATION :-

LT Ll L] ‘.vl“’

Froth bubbles
carrying sulphide

Compressed

ore particles

"

e L SR
ol vl .‘,I{ka.‘

L. air

.1.'—- .

Froth floatation process for the
concentration of suphide ores

Sulphide ore
particles
Water
containing
pine oil

Gangue .

4 Marks Questions

AS, : Conceptual understanding

5. How can you differentiate Roasting with Calcination ?

(Public : 2017)

Roasting

Calcination

A.
i)  The process of heating the ore in the |y The process of heating the ore strongly in |
presence of air is called roasting. the absence of air is called calcination.
i) During roasting, sulphide ores are ii) During calcination, carbonate ores are
converted into their oxides. _ converted into their oxides.
i) Ex: 22nS +30,—" 2710 +250, |iii) 1C0s —a 5 Zn0 +CO, T i
( Zinc blende) (zincoride) - (cal mine) (cincavide)
iv) Volatile impurities are i i : . 3 :
) p removed as oxides  |iv) Moisture and organic impurities are remov®
Ex : SO,, P,0,.
v) The oxide ores are reduced with suitable '-
; v) The oxid it
reducing agents e ¢ ores are reduced with suitable
reducing agents ;
——
V
arsity Education Management_[’_“_f_-__':ﬁ
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) . 7
What are the Concentration or Dressing of the ore methods. Explain any two of them? .

Concentration or dressing of the ore: " (Public : 2017, 24)
i) Hand picking, i) Washing,
iii) Froth flotation, _ iv) Magnetic separation.

i) Froth flotation : This method is mainly useful for sulphide ores which have né wetting prop-

erty whereas the impurities get wetted. The ore with impurities is finely powdf:rcd and keptin
water taken in a flotation cell. Air under pressure is blown to produce froth is water. Froth S:t'!
produced, takes the ore particles to the surface whereas impurities settle at the bottom. Froth is
separated and washed to get ore particles. '

ii) = Magnetic separation : If the ore or impurity, one of them is magnetic substance and the other
non-magnetic substance they are separated using electromagnets.
What are the methods of Refining or purification of the metal? Exp]ain any two of them?

Refining or purification of the metal ~ (Public: 2015)
The process of obtaining the pure metal from the impure metal is called refining of the metal. Some
refining methods are: ;

i) Distillation, , ii) Polingm,
ili) Liquation, ‘ iv) Electrolytic refining

i) Distillation : On distillation, low boiling metals like zinc and mercury can be separated from

high boiling impurities. The pure metal is obtained as distillate.

ii)  Poling : The molten metal is stirred with logs(poles) of green wood. The impurities are removed
either as gases or they get oxidized and form scum over the surface of the molten metal. Blister
copper is purified by this method. '

iili) Liquation : In this method a low. melting metal like tin can be made to flow on a slopy surface
to separate it from high melting impurities. '

What is refining of metals ? Explain with labelled diagram the process of electrolytic mﬁ“i“g'uf

copper. Write equations of the reactions involved. : :

Refining of metals : The process of removing impurities from a reduced metal to obtain its pure state
is called refining of metals.

Electrolytic refining of copper - An impure metal is made the anode and a thin strip of pure metal is
made the cathode. A solution of metal salt is used as an electrolyte. On passing electricity.

CuSO, = Cu®* + SOF

Atanode : Cu = Cu?* +2¢” _
(from anode) - (in solution)
Atcathode: Cu?*+ 2= Cu
(fromsolution)  (to cathode)
In soluble impurities settle down as anode mud.




Battery
hooow
{4

' | Cathide

Anode
_ Pure copper
Impure as cathode
copper as
anode — Electrolytic tank
- Acidified
Impurities = Copper sulphate
Anode mud solution
Electrolytic refining of copper -]
AS, : Information skills and projects
) (Public : 2024)
9. Observe the table and answer the questions given below.
S.No. Name of the Ore Formula
1 Bauxite - AlLO,2H,0
Z Zinc blende ZnS
3. Epsom salt MgS0,.7H,0
4. Cinnabar HgS
5 Rock salt NaCl
6. Pyrolusite - MnO,
7 Galena PbS

i) Which ores are oxides among the table?

A.  Bawxite (ALO,2H,0) and pyrolusite (MnO,)

How many Sulphate ores are there in the given table? What are they?

A. One. ie., Epsom salt (MgSO,.7H,0)

i) Which ore are concentrated by froth flotation method in the giv-en table?
A.  Zinc blende (ZnS), cinnabar (HgS) and galena (PbS)

iv)  Which ores are extracted by electrolysis method in the given table?

A.  Rock salt (NaCJ)

AS, : Application to daily life, concern to bmdwemty

10.  What is thermite process? M |
A. Thermite process:. ention its applications in daily life? (Public : 2015, 17

) The reaction of Iron Oxide
n Oxi i o :
de (Fe,0,) with aluminium prodyces molten iron is know s !
g L | d» il

thermite reaction,
[40]
__UH"SHY Edueatian Manmoo— - s mea
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i)

i)

iv)

This reaction is exothermic and the state of metal is in molten form.
2Al+ Fe,0, - ALO, + 2Fc + Heat
Here Al'is reducing agent

Fe,0, is oxidising agen

Applications in daily life;

1
2)

To join railings of railway track

To join cracked machine parts.

What are the applications metal activity series?

A.  Applications of activity series in the extraction of metals :
1) Highreactive metals like K, Na, Ca, Mg and Al are so reactive that they never found in nature
in free state. They can be extracted by electrolysis of their fused compounds.
2)  The moderate reactive metals like Zn, Fe, Pb etc., are found in the earth’s crust. In the form of
sulphides and carbonates . :
3)  The sulphide ore metals can be extracted by Roasting and reducing to metal.
4)  The carbonate ores are extracted by calcination followed by reducing the metal oxide to metal
5)  Theleast reactive metals like Au, Ag, Pt are found even in free state in nature and are exu'acted
by displacement of metal from their aqueous solutions.
2 Mark Questions
AS, : Asking questions and making hypothesis
12. Imagine and write what happend if corrosion is not prevented - (Pubhc 2023)
A.  Metals like iron, silver and copper get corroded on exposure to air. If corrosion of metals does not
prevent the consequences are :
i) It will destroy the metal over time and can become a saftey hazard to human health and the
environment. ; _
i)  Due to corrosion punty of metal is lost, the metal luses 1ts strength and tendency to undergo
structural collapse.
i) Due to corrosion metal looses its lustre,
iv)  When metal Io.uses strﬂngth- and stability bridges will be easily collapsed, building will be
collapsed, vehicles parts will be damaged. :
13, Ifalloys were not discovered, what happend? Imagin and write? (Public ; 2016)
A.  1f alloys were not discovered :
i) There will be more possibility to get rust,
i) More precautions would have been taken to prevent the COrTosion
:1::: :c cunnr;l uhluinb(iicﬁir;:h:, qualities ;iu.h as hardness, llgh[nﬁxn and strength‘ :
¢ may face problems like rust y
y p rusting of iron, tarnishing of silver and blackening of copper etc.

- - — —h___
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(7. CARBONAND ITS COMPOUNDS |

6 Marks Questions

AS, : Experimentation and ficld investigntion

AS, : Communication through drawing, moedel making ’ 2017, 23)
Write the experimental procedure for preparation of ester. (Public: 3|

1.
Aim : To prepare ester by using ethanol and acetic acid.
Material required : ~ _ y
1) Beaker i) Water iii) Bunsen burner iv) Tripod stan

v) Test tube vi) Reaction mixture (ethanol + acetic acid + conc. H,S0,)
Procedure : _ _ _ Ly
) Take 1 m/of pure ethanol (absolute alcohol) in a test-tube and add 1 m/ of glacial ethanoic acid

to it. Then add 2 or 3 drops of concentrated sulphuric acid to the mixture. 55
ii)  Warm the test-tube containing above reaction mixture in hot water bath (a beaker containing

hot water) for about 5 minutes

iii) - Pour the warm contents of the test-tube in about 50 m/ of water taken in another beaker and
smell it. . |

Test

) tube
Containing

| reaction mixture .

etharol+acetic acid .
+conc.H;50, .

Wire gauze

* Ester preperation

o —

slﬁ -

Chemical equation :
CH;COOH+ C,H 0 —Cenc.Hys0, |
acelic aeid c]]lzyl uljcuhuf R, CH‘% C00C2 Hj F Hgo

(ethanoic acid)  (etfiung)) F:I:ﬁllmhanuulc waler
¥l acetae)

Conclusion : The alcoh
' ols react with ¢ o
sulphuric s 1o formy gm?:ll-h carboxylic acids ip the presence of 5 litt]
Hling esters, : Ittie amount of concentrat




3. Explain the mechanism of cleansing action of

A. 1) Suppose that We put dirty cloth in

Soap? e - ! (Public : 2023)

the soap solution. Dirt is mainly greasy matte.
gu— '

T

Hydrophobic end

¢

A soap molecule

Hydrophilic end

Micelle

2

2)

Soap has one polar end (the end with-—C—= OH carboxyl)-and one non-polar end (the end

with hydrocarbon :::héin) as shown here.
3)  The polar end is hydrophilic in nature and attracted towards water.

4)
not towards water. \

The non-polar end is hydrophobic in nature and attracted towards grease or oil on the cloth, but

5)  When soap dissolves in water, its hydrophobic ends attach themselves to dirt and remove it

fromi cloth.

3. How can ethanol and ethanoic acid be differentiated on the basis of their physical and chemical

properties?

Al Ethanol

Ethanoic acid

Physical Properties :

i)  Colourless liquid

ii) Plesent odour

iii) Bumningtaste

iv) Bolilng point 78.3°C
v) Used in tonics

i) Colourless liquid

i) Unplesent odour

iii) Sour taste
iv) Bolilng point118°C
v) Used in vinegar

Chemical Properties :

i) 2C,HOH +2Na — 2C,H,ONa + H,
i) C,HOH + Na,CO, — Nsr reaction
iii) C,H,OH + NaOH — No reaction

iv) C,H,OH + Blue litmus — No reaction

i) 2CH,COOH + 2Na —> 2CH,COONa + H,

if) 2CH,COOH + Na,CO, —2CH COONa + H,0 + €O,
iii) CH,COOH + NaOH — CH COONa + H,0

iv) CH,COOH + Blue litmus — Red

Varsity Education Management Pvt. Ltd.
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AS, : Conceptual understanding

4.

Ln

ndergo susstitution reactions but not addition

puralfins. So they u (Public: 2616, 17)

Alkanes are considered as Je?
reactions. Explain with suitable examj

Substitution reactions :

helitntion reactions.
; ; < U 'IL!L‘I. A hnhﬁ“ll"ln" 1 . "
Alkanes undery he presence of sunlight.

;: For example Methane (CH,) reacts with chlorine in
3)  Hydrogen atoms of CH, are replaced by chlorine atoms.
L‘fti + (1, - CH ]C-" Gl HC/
le]r:m:: ‘ Methyl chloride
CHC/+Cl, = CHCI,  + HCI
Methyl chloride 1 Methylene chloride
CHCL + Gl = CHCI,  + HCI
Methylene chloride Chloroform _
CHCL+Cl, - CCl, o+ HCI
Chloroform Carbon tetrachloride
Explain the following chemical properties of carbon :
i) Combustion ii) Oﬁdaﬁon
iii) Addition (Public : 2016)
i) Combustion : The process of burning of a carbon compound in air to give carbon dioxide,
water, heat and light, is known as combustion
Ex:C+0,- CO, + Energy
i)  Oxidation : Oxidation means controlled combustion. When ethanol is heated with alkaline
pomssiuir{ permanganate solution (or acidified potassium dichromate solution), it gets oxidised
to ethanoic acid. ' :
AlkalineKMnOy:
Ex: E%;Hz Okt S, 3 Ig i]] ( ama;}iggf:;fé:;—} iﬁg COOH+ H,0
v alcohol) — (From oxidising agent) { Am;t:;zf;r; Water
)  Addition : The reaction in which an unsaturated hydrocarbon combines with another substance

lo give a single product is called an addition reaction,

Ni catalyst Ni catalyst

CH,C=(C—CH. —_— CH= — e —CH,— CH, —
2 2 3

But-2-yne

H
2 H2

But-2-ene

L}
L]

n-Butane




AS, Conceptual understanding

4 Marks Questions

¢ Differences between Diamond ang Graphite, .1 __JJ idibdits. it
AR . . Diamond Graphite
1)  Shapeis tetrahedra] )  Shape is hexagonal
i)  sp*hybridisation : ii)  sp’hybridisation
ii) - C-Cbond length 1.54 A iif) C - C'bond length 1.42 A
iv). Hardest material iv)  Soft and smooth material
v)  Used to cut the glass v)  Used as electrodes . _ : .
Difference between Alkanes, Alkenes, Alkynes A ! (Public : 2017, 23)
A. Saturated Hydrocarbons . Unsaturated Hydrocarbons -
Alkanes Alkenes J Vi Alkynes
1)  Hydro carbon contains Hydro carbon cc_:-ntajﬁs | Hydro carbon contains
- onlysinglebond - |  atleast one double bond | . atleast one triple bond
2) Paraffins - Oleffins | oAcetylenes | _
3)  Undergo substitution | Undergo addition |~ Undergo 'at_'i.ditiﬁn'
reactions » 5l lisireactions iy - SN b reactions v Y
Ex : CH,, C,H, | Ex:CH, CH( & Ex:C,H,C;H,
DECGF : C H, 000 0 ] “GRMCH, <t Bl GF ; CoH A

Name the following carbon compounds according to IUPAC nmﬁenclatui'e. :

1) Cﬁa —CH-CH-CH, '- L v i S A) 2? -.dichli:-_mbutanek
oo | ' '
i) CH,-CH-CH= CI;I1 e | A) 3 - chlorobut-1-ene
e |
m) CH;—CH=CH— (l:H -(llH; A) 2 - chloropent-3-en-1-ol
c! OH

}

I 2 3 4 5 o -
iv) CH, -tli':-C H,-CH,-CH,~-CH,-0OH A) 6-hydroxyhexan-2-one
)
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. ion skill: 1 projects
AS‘ : Information skills and proj on in the empty boxes and give answer to the follow-

In the table given below, fill the informati (2015 Public)

9.
i stions. : =
r T I::, Molecular formuln Structure Number of Carbans
S.No.| Alkane oled
- |
1 | Methane CH, :
¢ -
2) Ethane L.H, R
3
3) Propane C,H, H- (CH 2)1H~ H - p
d) l Butane C, H; H,C - CH, - CH, - CH,

i) Write the general formula of alkanes from the table.

A.  General formula of Alkanes : CH, .,

i)  How many o bonds are there in C,H,.
A.  The number of gbonds in C,H,is 7.

- L] y I,
What sequential order did you notice in the molecular formulae?

iii)

A.  Two successive compounds differ by CH, group or by mass 14 units.

iv)  There exists single bonds between carbon atoms of alkanes. Do you agree with this
statement? Give reasons.

A.  Yes, alkanes undergoes substitution reactions due to the presence of single bonds between

carbon atoms. _
10. | Organiccompound | Methane| Ethane Propene

Butene | Pentyne Hexyne
C,H, CH, CH,,

Formula CH, |CH, | CH,

Observe the above tai;le and answer the following questions. (2019 Public)

) Write the general formula of Alkanes,

A.  General formula of Alkanes : CH,..,

i)  Mention the names of unsaturated hydrocarbons,

A.  Propene, Butene, Pentyne and Hexyne "
iii)  Write the homologous series of Alkynes,

A.  Ethyne, Propyne, Butyne, Pentyne and Hexyne etc.,

i) Write the formula of Hexyne,

A.  Formula of Hexyne: C

i 710




FEMISTHY

—| FAST TRACK M1 ey

| Hydroc

arbon

Alkane

Alkene Alkyne |

Genceral molecular formuln

CH

nooIned

Cn[{ﬁl Cn_]-llrldl

AS,: Application to daily life, concern to biodiversity s ¥

Answer “'_*’ following questions based on the nbove table.
j) Write the name of the Alkene formed whenn=3?
if) What is the formula of Ethyne?
iii) Mmttmu the saturated Hydrocarbon in the following table.
iv) Which Hydro Carbon forms a double bond?

AR The name of the Alkene formed when n = -3 is butene. /
i) The formula of Ethyne is C H,.
iii) The saturated Hydrocarbon in the given table are Alkanes.
iv) Hydro Carbon forms a double bond are Alkenes. .

. (Public: 2017,23,25)

12 What are the applications of Allotropes of carbon ?

| Compound Uses 2y
1) Diamond 1) Jewellary, glass cutter, ornaments, bad conductor of aieﬁtl‘icit}’_,
hard and compact. e el el -
2) Graphite 1) Electrodes, lids in pencil, lubricarit, gnod conductorof elecmmty
8 soft and smooth to tuuch gt it
3) Ceo 1) Melenoma cancer treatment, anti-oxidant, pmlactagmnst agmg skin - -
2) Contains 12 pentagonal, 20 hexagnnal nngs it
4) Naﬁu tubes| 1) - Used in integrated circuits, good cunducmr of ﬂlﬂCHlElt}F
introduced biomolecules into human body
5) Graphene 1) - Good conductor of electm:lty, n*ansparent to hght paints, anti-corrosion
coating, Sensors . TR W A :
13. What are the applications of Ethanol, Acetic acid, Ester Suap‘? " (Public : 2018)
| A. | Compound Formula - Uses
1) Ethanol- C,H,OH 1) Cough syrupkum:ture of mdme solvent, motor fuel
2) Acetic acid | CH,COOH 1) Vinegar (5- 3% of Acetlc amd in water)
2) Preservative fnrplckles '
3) Ester CH,COOC,H; | 1) Sweet smelling compound, paints, sweets, dyes
4) Soap C”H35C00Na 1) Cleaning body, clothes
5) Detergent | Na Salt of ABS | 1) ‘Washing clothes

L"Efﬂttv Education Management Pvt. Ltd.
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Bﬁh l"l‘ﬁ buesl fons |

eristics of homologous

A, 2 Conceptual understanding
W t
14, \Define homologous series of carbon compounds. Mention any (WO charat
pe homologous seri I (rahtic +. 2016)/

\

AL

AS, : Asking questions and making hypothesis

(1 Saturated hydrocarbons burns with ablu
<" burns with a sooty flame ?

A.

16.

17.

d homologous series.
features.

series,
{, unit 18 calle

compounds difter by -Cl
following characteristic

WO suecessive
Homologous series of organic compounds have

) They have one general formula

p
“ Ex:alkanes CHy
ar chemical properties due to the same functional group

r ii;\ They possess simil

d aromatic hydrocarbons
(Public: 2015)

n but unsaturated and aromatic

e ﬂ'anm. while unsaturated an

i) Sawrated hydrocarbons undergoes complete combustio

compounds undergoes incomplete combustion.
i)  The percentage composition of carbon is higher in unsaturated and aromatic compounds an
atmospheric oxygen is not enough to burn all the carbon present it.
icles produced du

The yellow flame (sooty) is caused by the glow of hot unburnt carbon part
to the incomplete combustion of unsaturated and aromatic compounds.
drocarbons 1s caused by the complete combustion.
t"?  (Public:2015)

i)

iv) The blue flame of saturated hy

What hapi}en& "[n combustion process, if oxygen s insufficien

5 Incombustion process, if oxygenis insufficient incomplete combustion takes place.

i) Instead of carbon dioxide carbon monoxide is produced as a by product.

i) 2C+ 0, — 2C0. | |

:} ?;\;It::f u::::j'gen and ethyne is burnt for welding. Can you tell why a mixture of eth}'nt"; HI:
' (Public : 2015) |

i) Ethyne is an unsaturated hydrocarb ;
on, - :
combustion. y atmospheric oxygen is not sufficient to comple

ii)  But, the mi ‘
e mixture oxygen and ethyne gives large amount of heat in the combustion
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(LIST OF CHEMICAL REACTIONS]

CHEMICAL EQUATIONS]

Respiration :
CH,;0,+ 60, — 6CO, +6H,0+Q(Energy)
Glucuse Ovpen carbondioxide waler
Photosythesis :

6C0; + 6H20+Q(Energy)—'>CﬁHnOﬁ+ 60,

carbondioxide waler Glucose Oxygen

Exothermic reaction (combination) :

Ci + Oy — €O, + Heat energy

Endothermic reaction (cnmliuinat:iun} :

Ny + O

Endothermic reaction (thermal decomposition) :

— ZNOEE] — Heat energy

' H
CaCONs} — CaO{5]+ Coztg'h

- Exothermic reaction (combination) :

CaO, + H,0,4 — Ca(OH)y,q + Heat
Photochemical recation (decomposition) :

i)  2AgBr, —Fo2Ag +Bry, T

iy 2AgCl, ——5—‘£“i—> 2Agy +Chiy T

Precipitation reactions (double displacement) :-

) Na,SO,0qtBaClheq ™ BaSO,+2NaCl

i) - AgNOy,g + NaCl,,, —AgCl | +NaNO;,,,
i) Pb(NO,)y* 2Kl — POl b +2KNOy,

lead nitrate potassivm odide lead indide potassium nitrate

ACIDS, BASES AND SALTS

Reaction of metals with acids : Acid + Metal — Salt + Hydrogen

)  Zn+H,S0, = ZnSO,+ H, (or) Zn + 2HCI — ZnCl, + H,

i) 2NaOH,,, +Zn,) = Na,ZnOy+ Hy, T

(sodiumzincate )
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10.

11.

Reaction of carbonates dilute H Cl: ¥ =i
Metal carbonate + Acid — Salt + Carbon dioxide + Wale

)  Na,CO,, + 2HCl,, — 2 NaCl, + CO) * H,0,,
i) CaCO,, + 2HCl .y — CaCly, + COHH} + H,0,

Reaction of bicarbonates with dilute HCI: i
Metal hydrogen carbonate + Acid — Salt + Carbondioxide

NaHCO,, + HCl ;) — NaCl,,) + COyg + H,0O,
Neutralisation reaction : Base + Acid — Salt + Water
NaOH{nq] i H‘?f(m; B NaCf{nq] +H20{r]

sodiumhydroxide  Hydrochloric acid Sodium chloride water

+ Waler

Reaction of metal oxide with acids :
Metal oxide + Acid — Salt + Water

CuO + 2HC! — CuCl, + H,0
Blue - green

Reaction of non - metal oxide with base :

Non metal oxide + Base —> Salt + Water
CO,,, + Ca(OH), - CaCO,, |+ H,0,
Production of H* ions only in aqueous: solution :
2 NaCl, + H,80,, — 2 HC/, + NaZSO4( 50
Chlor alkali process : '
)  atanode:2CF = Cl, + 2¢~ (Oxidation)
i)  atcathode : 2H* + 2¢~ — H, (Reduction)
Near cathode : 2Na* + 20H- — 2NaOH

2 NaClg + 2H20(n = 2 NaOH,, + sz{gj + Hzl{g}
P'roductmn of baking soda :

NaC/ '+ H, + NH,+ Co,— NaHCO, + NH Gl
Production of washi ngsoda:

i Heat

i) Na,CO; + 10 H,0 — N CO

IOH
Bleaching Powder : 20
Ca(OH), + i, '
:ala:mmlqrdnmdﬂhkpdumg Fh-lﬂrlm: = CHOCI + H:!O i ’

calcium py
yehlorige
bleaching poweet  0CT
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L/;wducﬂnn of Zypsum :

CaSO, 2H'(;‘|+1

water of crystallization

H,0 = CaS0, - 2H,0.

CuSO,: SH,0 = CuS0, + 5H,0.
(BI“‘:} (Wlmc)

' WII‘“‘B washing walls :
Ca(OH),+ CO,  — CaCO,, | +H,0

Ca(OH)

2°1h

wgt €Oy + H,0, = CaHCO,,, | +H0

J{ngg)

CHEMICAL BONDING

Formation of ionic compounds :

' 1
) Na{ﬂ+ 3 Cim - Na(_:gm

i) Mggy+ Clyy = MeCl,
ifi) - 2A1, +3Cl,, = 2AICL
i) 4Nag+ O, = 2Na O

v) 2Mg,+ Oy, — 2Mg0

vi) 4AI(5} + 302_@ — 2Al osm | :
: PRINCII‘LES OF METALLURGY el

Mﬁal nctmty series (chemical dmplacement)
i) CuSO4{ }+ Zng — ZnS0y, + Cum Qs

i) 'FE(s}+C”304[aq) - ESO4(¢@)+C"(.S}' i

i) Zn” + FeSOy) ZnSO4{uq}+ Fﬂ(a:.

Copper rust :
2Cu,, + CO,,y + 0,.+H 0{!} et CuCO Cu(('.’:H)2
(s) Ag) Ag) o (Greerl)
Silver Tarnishing :

 4Ag, + 2H,S + Oy 7 - Agzs +2H _0“,

(Black)



4. TIronrust: 5
: y1.0,. — Fe,0y . XHy
4Fe,, + 302{“} - 2Fe,0y + XH,0, 2

(brown rust)
5. Mechanism of corrosion :

Anode : 2Fc,,, = 2Fe?* +4¢”

Cathode : O, + 4H ) + 4e- — 2H;0,

— 2Fe(g)+ 2H,0Og;

+
The over all reactions is : 2Feg, + Oy *+ 4H"4q)

6. Electrolysis of fused NaCl : 2NaCl, —2Na, + Clyg
at anode : 2CI- = Cl, + 2e~ (Oxidation)
at cathode : 2Na* + 2e~ — 2Na (Reduction)

7. Electrolysis of fused MgCl, : MgClyy — Mg * Cti(g)
at anode : 2CI- —» Cl, + 2¢~ (Oxidation)
at cathode : Mg?* + 2e~ — Mg (Reduction)

8. Refining of copper :'CuSO,* = .Cu* + SO, )

At anode Cu = Cu 2+ + 2e-
(from anode) (in solution)

At cathode Cu®* + 2¢” = Cu
(from solution ) (to cathode)

0. Extractioﬁ of lead :
) 2PbS + 30, —2PbO + 250,
i)  PbO+C _uc , Ph’sCO
10.  Extraction of copper:
) 2Cu,S + 30, =2Cu,0 + 250,
i) 2Cu,0+Cu,S —6Cu + S0,
11.  Extraction of Mercury: .
i) ZHgS ) + 302@ —Hea | 2Hg0m + 250
i) 2HgO, _He \oHp 4 Oy
12, Extraction of silyer:
” AB:S) + 4KCN,, | 2K[Ag(CN)
) ZK{Agfcmzltm +Zng,

2g)

2][111:]] + KZSM
-_}
) 7 K, [Zn(CN
)4] G ZA%{S}
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Reduction of ores by more reactive metals :
) TiCl+2Mg _woc , T 4 oMy,

i) TiCl, +4Na _wwe | Ty 4 4N
Thermite Reaction ;

) Fe0,+2A1 - AlLO, + 2Fe + Heat

i) Cr0y+2A1 = ALO, + 2Cr + Heat
Blast Furnace Reactions :

i 2‘3{5; + 0y, —22C0,

haematite

i) 2(s)

CaCOy,) = CaOyy+COy,

]].i} - Limestone( flux) lime carbon
dipxide
) CaQ, + Si0,, = CaSiOy,,
(calciumaxide)  (silicon dioxide ) (calcium silicate)(slag) |
Ruasting': 3 i

e ZZnS )+ 30, 2e) — 22:10{5} + 250
i) 2PbS + 30, —2PbO  + ZSQﬂ 9
Calcmatmn Y

) MgCO,, — MgO , + COZ(g}

i) CaCO,4 — CaOy + COE{E}
Reaction of Metals with Cold water / hot water f steam 3
) 2Nay + 2H,0, = ZNaOH{aq} + H,L(g} | :

i) Mg 1.+21—120(h¢:1}11) — Mg(DH)E{ st Hy
fii) 2‘6‘3[5} + 3[—120 — Al 03{5}+ 3H1(g} W

CARBON AND ITS COMPOUINDS

-

Ester formation equation :

CH,COOH+C,Hs0

ethyl alcohol
?Eff:::riaﬂiﬁcm} {wﬁanaf} ; (ethyl acetare)

H —S1eH204 CHyCOOC, Hi + Ha0

ethyl ethanoare
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6.

Oxidation :
st KM=O, , H,CHO+H,0

) CH,CH,OH+(O —
- - ( } A M
i FHHU;_.. O0OH
i) CH,CHO+(0)—2 CH,C
. ( :Thﬂ‘-l'l’
Combustion :

D CHy, + 0,y = COxg+ 2H,0,,

i) CHg, + 50y, — 300y, + 41,0,
i) 2CHg, + 70y, — 4C0y, + 6H.0p
iv) CJ'I.u; + 10 . — 2C0 ot -H-;Om
v) '-C2H::g + 50 — 4(:0 y T ZH*rom

v) GH,OHg, + 503;1 = 200, + 30,04

Suhstlmtlon
D) CHy + cp SN, cuc _ |
Methane Methyl Chloride ~ Hydrogen Chloride
. CHCl + cp, Smbghts emeh o+ HCI
n) Methyl Chloride Methylene Chloride Hydrogen Chloride
. CHCL + Ch iml‘—@‘—.- CHC, |
L Methylene Chloride Chloroform Hydrogen Chloride
CHllg: GRS oy |
iv)  Chloroform : Carbon Hydrogen Chloride
Tetrachloride - :
Addition :
_ Ni catalyst ;
CH,C=C—CH; ——p CH,CH= CH — Ni catalyst A
But-2 H 3 7/ CH;—CH,—CH,—
ut-2-yne 2 But2-ene
5 n-Butane
Preparetion of ethene :
C,H, ~ OH —Hacon _
Ve g HC=CH 4 B0

Ity )
i i R Ty
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“ Cihanol preparation and chemical properties :

CH, = CH, + H,0 Semeiare— CH,CH,0H

- mﬂm'\ﬂ} T

Cooking grain+ Sperated barley —— g]ucusc.._“e‘;_—}elhaﬂﬂl +CO,

! (Sech) (Mah)
(Chemical properties :
p 2C.H,OH+2Na —-2C,H,0Na+ H,
Ettuncl Sodiumethoxide

i CH,CH,OH—="rc CH,=CH, +H;0

Ethanoic acid chemical properties:
)  2CH,COOH+2Na—2CH,COONa+H,
F mnﬂ . Sommm:
i) CH,COOH+ NaOH ——>CH, COONa+ H,0
m::li h} i‘mﬂ: denn:nmt

i) 2CH,COOH+Na,CO, —2CH,COONa+H,0+CO,
o bicarbonasts

:  Perment hardness of water : Mgcﬁ(aq;. +Na,COyy — MgCOH 5 I+ QNaCI{an
1. 'Ihnporarj' hardness of water :

: Mg(Hcogm s Mg(OH),d +2C0y

;.'-.fn ~ Mg(HCO,), o+ CAO — MgCO; L+ CaCOMS,J, ¥ 21;1,0,:.rll
I "Sawmﬁcatmn
FFa: +Base 5 Soap+ Alcohol

ngiycmde + NaOH/KOH — Soap + Gl}raceml

| "Ohve oil + NaOHi’KOH w echy Ohve oil soap + Glyceml

- |l -
»—0—C —CyyHss CH,OH

'CH — 0 — C — Cy7H3s + 3NaOH = CHOH  + 3C;;H;5COONa

I
I : | - CH,0H -

"
A
I
p

0
- CH,— 0 — C—Cy7H3s - e
_ 0]
: ' Tristearin Glycerol Sodium stearate (soap)

e Tp— e s - A s Bax 1
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OST EXPECTED PUBLIC EXAM QUESTIONS FOR SET - 5 STUDENTS )

Conceptual understanding

Balancing chemical equation. 2. Solving mole concept prablem.

Four quantum numbers 4, Electronic configuraiion rules

Bohr's atomic model 6. Construction of Modem £esiodic Table,
Classification of s, p. d, f = blocks. ' 8. Periodic properticy 1 A3, 1P BNUEA
Factors affecting lonisation Potential 10. Formation of O, and N, {VBT)
Formation of BeCl, and BF, (Hybridisation) 12.  Formation Ionic bond : NaClor MgCl,

Differences b/w ionic compounds and covalent compounds
Formation of Polar covalent bond with an example (HF, HCI)

Differences between Calcination and Roasting 16. Concentration methods of Ore
Extraction of highly reactive metals 18.  Purification methods

Substitution reactions and Addition reactions 20. Cleaning action of soap

Differences between Alkanes and Alkenes 22. Homologous series, [UPAC nomenclature

Differences between Diamond and Graphite

Experimentation and field investigation

Reaction of Acids and Bases with metals. (Metal + Acid — Metallic salt + Hydrogen)
Reaction of Carbonates and bicarbonates with acids.

(Acid + Carbonate/bicarbonate — Metallic salt + CO, + H,0) |
Water of crystallisation. (CuSO,.5H,0 — CuSO, +5H,0) ; ' |

Alcohol and glucose does contain h)rdrogen but are not categorized as acids. (H* + H,O — HSO*) '
Neutralisation reaction. (Acid + Base — Salt + Water)

Corrosion : Rusting of Iron : Requires both moisture and air. (Iron + Moisture + Air — Rust)
Esterification reaction. (Acid + Alcohol — Ester + Water) '

Communication through drawing and model making

Reverberatory furnace

: 2. Magnetic separation

Forth floatation (Conc.-of Sulphide ore) 4. Shapes of s, p, d — orbitals

Ma:fcl]er diagram (n + / rule) 6. Reaction of Acids with metals

Acids with carbonates/bicarbonates 8. Acids/Base(Glucose)conducts electricity
Chemical bonding structures g 10. pH scale

Application to daily life, concern to biudiversity

Washing s;oda? - 2. Baking soda | 3. Bleaching powder
Plaster of Paris (POP) 5. Neutralisation or pH. 6. Nanotubes

Buclfmlmslcr fullerene (C,) 8.  Graphite and Diamond. 9. Ethyl alcohol or Ethanol |
Acetic acid (Vinegar) or Ethanoicacid 1.1 e
Thermite process 13. nl* method s

14. Covalent compound
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