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By the end of this chapter you will be able to (
1.
explain the relation of producing energy with chemical changes. 
2.    
realize the importance of purity of fuel in energy production; limit the consumption of these fuel for saving the environment and show consciousness in selection of appropriate fuels. 

3.
keeping in mind the safety measure to find out the chemical reaction related problems and preparing the investigation plan, implementation and to test its effectiveness. 
[image: image65.wmf]4.    
take the responsible decision spontaneously with confidence in performing chemical reactions and in producing energy. 

5.
explain the idea of direct current using the electronic concept of oxidation-reduction reactions. 
6.
describe the process of producing electricity by chemical reactions.    
7.
carry out the reactions using electricity. 
8.
present opinion on the product of electrolysis of different substances and their commercial uses. 
9.
construct the electrode of galvanic cell. 
10.
differentiate between the electrolytic cell and galvanic cell. 

11.
explain the application of electrochemical cell. 

12.
give opinion on nuclear electricity production after relative analysis. 

13.
carry out experiments on endothermic and exothermic reactions. 

14.
showing consciousness on the worse effect of chemical reactions. 

15.
showing interest on using pure fuels. 

16.
show experimentally the heat change on dissolving salts and on chemical changing. 
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1.
How many kinds of conductors are there on the basis of mechanism of electrical conductivity?

a
One
b
Two


c
[image: image69.wmf]Three
d
Four

eq \o((,b)
[image: image70.wmf]More information about this question
· Substances through which electricity can flow are called – electrical conductors.
· Conductors can be divided into two types – based on the mechanism of electrical conductivity.
· The conductors that conduct electricity by electron flow are called – electronic conductors.
· All metals and graphite are – electronic conductors.
· If conduction of electricity is done by ions of the conductor then that conductor is called – electrolyte.
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Give the answer of the question 2 and 3 depending on the figure above:
2.
In the process of the stem the iron - 

a
is increases in amount


b
prevents corrosion

c
increases strength


d
increases purity



eq \o((,b)
3.
In the above figure - 

i.
Ni is corroded

ii.
Fe acts as anode

iii.
Accepting-donating of electron happened

Which one of the following is correct?


a 
i and ii
b
ii and iii


c
i and ii
d
i, ii and iii

eq \o((,c)
More information about this question
· The plating of a relatively less reactive metal on a more reactive metal using the electrolysis process is called – electroplating.
· The more reactive metal in electroplating is used as – a cathode.
· The relatively less reactive metal is used as – an anode.
· Corroded because of oxidation, deposits on the cathode as plating – the less reactive metal.
· Used on reactive metal to prevent corrosion and increase brightness – electroplating.
4.
Which one of the following act as oxidant in dry cell?

a
 Zn rod

b
 MnO2

c
 Carbon rod

d
NH4+

eq \o((,b)
More information about this question
· Chemical energy is turned into electrical energy – in dry cells.
· Used as cathode in drycell – carbon rod.
· The anode terminal in dry cell is – zinc box.
· Is around carbon rod – heavy layer of MnO2.
· MnO2 receives electrons produced in anode – by being reduced.
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



5.
Which one is used as electrolyte in glucose sensor?
[Dhaka Board 2015]

a
Thin layer of metal
b
Glucose 


c
Blood 
d
Skin of hand 
eq \o((,c)
6.
How many kilojoule of energy is needed to break a Cl–Cl bond? [Dhaka Board 2015]

a
244
b
326

c
414
d
431
eq \o((,a)
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Cathode  
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Answer the question no. 7 and 8 in light of the figure.

7.
In the stem, attracted by the anode. [Dhaka Board 2015]

i.
H+ 


ii.
SO2–4 


iii.
OH–

Which one is correct?


a
i & ii
b
ii & iii

c
i & iii
d
i, ii & iii
eq \o((,b)
8.
Which reaction will take place if mild HCl is taken instead of mild H2SO4 in the stem? [Dhaka Board 2015]
a
2Cl– – 2e– ( Cl2 

b
4OH– – 4e ( 2H2O4 + O2 

c
2H+ + 2e– ( H2 


d
O2– – 2e– ( O2 


eq \o((,c)
9.
What amount of energy is obtained by burning one mole methane? [Dhaka Board 2015]

a
890 KJ
b
891 KJ 

c
892 KJ 
d
900 KJ 
eq \o((,b)
10.
Breeder's furnace- [Rajshahi Board 2015]

i.
an atomic furnace 


ii.
used to produce electricity 


iii.
fission reaction occur in it 


Which one is correct?


a
i & ii
b
ii & iii

c
i & iii
d
i, ii & iii
eq \o((,d)
11.
How much energy is obtained by burning 1 mole methane gas? [Rajshahi Board 2015]

a
891000 joule 
b
189100 joule

c
890100 joule
d
89100 joule
eq \o((,a)
12.
Zn | Zn2+ (aq) || Ag+(ap) | Ag;


In this electrochemical cell – [Dinajpur Board 2015]

a
Zn2 (aq) ion accepts electron from cathode 


b
Ag+(aq) ion accepts electron from cathode


c
Ag (s) donates electron to the anode 


d
Zn (s) donates electron to the cathode
eq \o((,b)
13.
In the electrolysis of melted calcium chloride 
[Dinajpur Board 2015]  


i.
chlorine gas is produced on the anode 



ii.
calcium is deposited on the cathode  


iii.
Co(OH)2 is produced in the pot 



Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
14.
What is the bond energy of C–H? [Comilla Board 2015]

a
326 
b
414

c
431
d
435
eq \o((,b)
15.
Which reaction takes place in anode? 
[Comilla Board 2015]

a
Oxidation 
b
Reduction 


c
Neutralization 
d
Hydration 
eq \o((,a)
16.
To increase the electric conductivity of water what is used during the electrolysis of water? 
[Comilla Board 2015]

a
MgCO3 
b
Na2CO3 

c
H2SO4 
d
KMnO4 
eq \o((,c)
17.
Generally, which is used to hit the radioactive nucleus in a nuclear reaction? [Comilla Board 2015]

a
Proton
b
Electron 


c
Positron 
d
Neutron 
eq \o((,d)
18.
What is the bond energy of C–H? [Chittagong Board 2015]

a
414 Kj/mole
b
244 Kj/mole


c
326 Kj/mole
d
431 Kj/mole
eq \o((,a)
19.
How much energy is produced by nuclear fission reaction of one mole uranium-235? 
[Chittagong Board 2015]

a
2.0 ( 1010
b
2.0 ( 1011

c
2.0 ( 1012
d
2.0 ( 1013
eq \o((,d)
20.
Which one fulfills the necessity of electrolytes in our body? [Sylhet Board 2015]

a
H2O 
b
NaCl 

c
C6H12O6 
d
CH3COOH 
eq \o((,b)
21.
The concentrated solution of which is called Brine?
[Sylhet Board 2015]

a
HCl 
b
LiCl 

c
NaCl 
d
KCl
eq \o((,b)
22.
Which one is act as oxidant in the dry cell? 
[Jessore Board 2015]

a
Zn rod 
b
MnO2

c
Carbon rod
d
NH4+
eq \o((,b)
23.
The energy figure below is applicable for which reaction? [Jessore Board 2015]
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a
CH4(g) + O2(g) ( CO2(g) + H2O(g)

b
N2(g) + O2(g) ( 2NO(g)


c
N2(g) + 3H2(g) ( 2NH3(g)


d
2 SO2​(g) + O2(g) ( 2SO3(g)
eq \o((,b)
24.
Which one is bio fuel? [Jessore Board 2015]

a
Ethanol
b
Kerosene


c
C.N.G
d
Petrol
eq \o((,a)
Answer the questions 25 and 26 from the following stem :

Tho elements X and Y having atomic number 6 and 92 respectively and atomic masses are 12 and 235. It has obtained 394000J of energy due the combustion of one mole of X. On the other hand 2 ( 1023J energy is obtained from the nuclear reaction of one mole of Y.

25.
How many moles of X has to be burnt to produce equivalent amount of energy from one mole of Y?
[Jessore Board 2015]

a
1.97 ( 108 mole
b
5.08 ( 1010 mole


c
5.07 ( 107 mole
d
6.02 ( 1013 mole
eq \o((,c)
26.
The element X in the stem – [Jessore Board 2015]

i.
formed polar compound with hydrogen 



ii.
produced green house gas due to the combustion  


iii.
its one of the modification form is electron conductor  


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,c)
27.
What type of chemical reaction occurs on sun?
[Jessore Board 2015]

a
Nuclear fission


b
Nuclear fusion


c
Oxidation-reduction


d
Atomic rearrangement


eq \o((,b)
28.
What is the bond energy of O–H? [Barisal Board 2015]

a
326 Kj/mole
b
414 Kj/mole


c
431 Kj/mole
d
464 Kj/mole
eq \o((,d)
29.
( is produced by the spontaneous dissociation of 238U. [Barisal Board 2015]

i.
238Th

ii.
eq \a(4,2)He2+ 


iii.
206Pb 


Which one of the following is correct?

a
i & ii 
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,a)
30.
The compounds that are used in the 'fuel cell' of the fuel for future generation – [Barisal Board 2015]

i.
Methane



ii.
Methanol 


iii.
Ethanol 


Which one of the following is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,d)
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31.
The electrode which is connected to the positive pole of the outside source of the battery is called (
[Mirzapur Cadet-15]

a
anode
b
cathode


c
anion
d
cation
eq \o((,b)
32.
The container in which electrolysis is carried out called ( [Mymensingh Girls' Cadet-15] 


a
Electrolysis
b
Electrodes


c
Electrochemical cell
d
Electrolytes
eq \o((,c)
33.
Bond energy of 0.5 mole of O = O bond is (

a
498 kJ
b
249 kJ


c
49.8 kJ
d
41.4 kJ
eq \o((,b)
34.
What is the bond energy of Cl-Cl?  [Rajshahi Cadet-15]

a
435 kJ/mole
b
244kJ/mole


c
326 kJ/mole
d
498 kJ/mole
eq \o((,b)
35.
Electricity is produced by the reaction ( 

[Rajshahi Cadet-15]

a
Addition
b
Analysis


c
Combustion
d
Synthesis
eq \o((,b)
36.
Which among the following is not a physical change? 
[Pabna Cadet-15]

a
Melting of solids to liquids


b
Vaporisation of liquids to gases


c
Liquefaction of gases to liquids


d
Decay of matter


eq \o((,d)
37.
Which among the following is not a chemical change? 
[Pabna Cadet-15]

a
Melting of ice
b
Carbon cycle


c
Dehydration of substances


d
Fermentation of substances
eq \o((,a)
38.
What is the bond energy of H – H? [Pabna Cadet-15]

a
114 kJ/mol
b
214 kJ/mol


c
314 kJ/mol
d
435 kJ/mol
eq \o((,d)
39.
Which one of the following act as oxidizing agent in dry cell? [Pabna Cadet-15]

a
Zinc rod
b
MnO2

c
Carbon rod
d
NH eq \s(+,4)
eq \o((,b)
40.
Metals are good conductor of electricity because ( [Joypurhat Girls' Cadet-15]

a
The presence of free electron in a metal


b
All metal are solid


c
Metals form positives charged ion


d
Electrons are held strongly to the nucleus
eq \o((,a)
41.
Which factor is important for the reaction 2H2O = 2H2 + O2? [Joypurhat Girls' Cadet-15]

a
Pressure
b
Light


c
Temperature
d
Electricity
eq \o((,d)
42.
What type of fuel does ethanol? [Joypurhat Girls' Cadet-15]  


a
Minaral
b
Fossile


c
Organic
d
Natural
eq \o((,c)
43.
What is the emf of dry cell? [Joypurhat Girls' Cadet-15]

a
2.5 v
b
1.5 v


c
1.0 v
d
2.0 v
eq \o((,b)
44.
Which metal is commonly used in galvanizing?

 [Rangpur Cadet-15]

a
Zn
b
Sn


c
Pb
d
Al
eq \o((,a)
45.
Which one of the following acts as an oxidant in dry cell? [Rangpur Cadet-15]

a
Zn rod
b
MnO2


c
Carbon rod
d
NH4+ 
eq \o((,b)
46.
What is the bond energy of H-Cl bond? 

[Feni Girls' Cadet-15]

a
498kJ
b
464 kJ


c
326 kJ
d
431 kJ
eq \o((,d)
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47.
Above curve is applicable for which of the following reaction? [Feni Girls' Cadet-15]

a
C + O2 ( CO2

b
HCl + NaOH ( NaCl + H2O


c
CH4 + O2 ( CO2 + H2O



d
N2 + O2 ( 2NO


eq \o((,d)
48.
What is the bond energy of C-Cl bond? 

[Faujdarhat Cadet-15]

a
414 kJ
b
326 kJ


c
244 kJ
d
431 kJ
eq \o((,b)
49.
The bond energy of Cl – Cl is ( [Sylhet Cadet-15]

a
244 kJ/mol
b
498 kJ/mol


c
326 kJ/mol
d
414 kJ/mol
eq \o((,a)
50.
Cryolite is used for the extraction ( [Sylhet Cadet-15]

a
Al
b
Zn


c
Ca
d
Mg
eq \o((,a)
51.
In dry cell which one acts as oxidizing agent?

 [Jhenidah Cadet-15]

a
Zn
b
C


c
MnO2
d
NH+4
eq \o((,c)
52.
What is the bond energy of H–H? [Jhenidah Cadet-15]

a
414 kJ
b
498 kJ


c
435 kJ
d
464 kJ 
eq \o((,c)
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53.
What type of reaction is occurred in the anode of above cell? [Barisal Cadet-15]

a
Oxidation
b
Neutralization


c
Reduction
d
Redox
eq \o((,a)
54.
Electrolysis of NaCl :


[image: image9.emf] 



Which one of the following is produce in anode of the above cell?  [Barisal Cadet-15]

a
Cl2
b
NaOH


c
H2(g)
d
Na metal
eq \o((,a)
55.
Which one of the following act as oxidant in dry cell?  
[Mirzapur Cadet-14]

a
Zn rod 
b
MnO2 


c
Carbon rod 
d
NH4+

eq \o((,b)
56.
Which is oxidized in dry cell?  



[Mymensingh Girls' Cadet-14]

a
Zinc
b
carbon rod 


c
ammonium Chloride
d
manganese di oxide 

eq \o((,a)
57.
Which is strong electrolyte?  
[Pabna Cadet-14] 


a
Sugar 
b
Sodium chloride 


c
Glucose 
d
Acetic acid 

eq \o((,b)
58.
Which reaction take place in the cathode when aluminum metal extract by electrolysis process?  



[Pabna Cadet-14] 


a
O2– – 2e ( O
b
Al++ + 2e( > Al


c
Al+++ + 3e( Al
d
O2– + 3e( O 

eq \o((,c)
59.
Which occur in the anode?

[Pabna Cadet-14] 


a
Reduction 
b
Dissociation 


c
Decomposition 
d
Oxidation 

eq \o((,d)
60.
Which one is act as oxidant in a dry cell?  



[Pabna Cadet-14] 


a
MnO2 
b
NH4+ 


c
Zn rod 
d
Carbon rod

eq \o((,a) 

61.
How much electric charge needed to deposit one mole aluminium by electrolysis?
[Rangpur Cadet-14]


a
96500C
b
193000C



c
289500C
d
386000C

eq \o((,c)
62.
Which metal is extracted by electrolysis process?



[Rangpur Cadet-14]


a
Cu
b
Al


c
Pb
d
Zn

eq \o((,b)
63.
The percentage of O2 in water is -
[Rangpur Cadet-14]


a
88.89
b
11 


c
11.11
d
22 

eq \o((,a)
64.
2
Fe3+ + Sn2+ = 2 Fe2++ Sn4+,---Which can act as oxidizing and reducing agent pair in the reaction-



[Rangpur Cadet-14]


a
Fe3+ ,Sn2+,
b
Sn2+ ,Sn4+ 


c
Sn2+ , Fe2+
d
Fe2+, Fe3+ 

eq \o((,a)
65.
What kilojoule bond energy are there in per mole H-H?
 [Rangpur Cadet-14]


a
414
b
435


c
326
d
464

eq \o((,b)
66.
Which is electronic conductor? 
[Rangpur Cadet-14]


a
Sugar
b
Glucose


c
Salt
d
Copper 

eq \o((,d)
67.
Which is used in the preparation of semiconductor?



[Rangpur Cadet-14]


a
C
b
S


c
Si
d
Fe

eq \o((,c)
68.
How many kinds of conductors are there on the basis of mechanism of electrical conductivity?



[Comilla Cadet-14]

a
One
b
Two

c
Three
d
Four

eq \o((,b)
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69.
What is the bond energy of O2? 
[Jhenidah Cadet-14] 


a
464
b
498


c
446
d
489

eq \o((,b)
70.
How much energy is produce by U–235 in nuclear fission reaction?


[Jhenidah Cadet-14] 


a
2.0 ( 1013 joule 
b
6.0 ( 1016 joule 


c
3.0 ( 10–13 joule 
d
2.0 ( 1023 joule 

eq \o((,a)
CH4 react with Cl2 and from CH3Cl and HCl. Bond  energy of C–H, Cl–Cl, H–Cl are 414, 326, 244 and 431 respectively. 
[Barisal Cadet-14]

71.
Total energy required for breaking the old bonds-- 


a
668
b
658
c
648
d
638
eq \o((,b)
72.
Value of (H is--  


a
+99 kJ/mol 
b
–99 kJ/mol


c
+105 kJ/mol
d
–105 kJ/mol 

eq \o((,b)
73.
On which half electrode oxidation occur?  



[Barisal Cadet-14]

a
Zn2+/Zn 
b
Zn/Zn2+ 


c
Fe3+/Fe2+, Pt 
d
Na+/Na–Hg 

eq \o((,b)
74.
Which one of the following act as oxidant in dry cell?  
[Barisal Cadet-14]

a
Zn rod 
b
MnO2 


c
Carbon rod 
d
NH4+
eq \o((,b)
75.
In electrochemical cell (  [Rajshahi Cadet-15]

i.
anode is negatively charged

ii.
oxidation occurs in anode


iii.
reduction occurs in cathode

Which one of the following is correct?

a
ii & iii
b
i, ii & iii


c
i & iii
d
i & ii
eq \o((,b)
76.
Electrolysis is a strong oxidation reductions process, because ( [Joypurhat Girls' Cadet-15]

i.
only electron accepts



ii.
only electron releases


iii.
both donation and acceptance of electron takes place


Which one of the following is correct?

a
i
b
iii
c
i & ii
d
i, ii & iii
eq \o((,b)
77.
In electrolysis, oxidation takes place – [Rangpur Cadet-15]

i.
cathode


ii.
anode


iii.
solution

      
Which one is correct?


a
i
b
ii 




c
iii
d
i and iii
eq \o((,b)
78.
Nuclear fission reactions are ( [Rangpur Cadet-15]

i.
endothermic


ii.
exothermic


iii.
polymeric


Which one is correct?


a
i
b
ii


c
iii
d
ii and iii
eq \o((,b)
79.
For dry cell ( [Faujdarhat Cadet-15]
i.
Electric potential is 1.5 V


ii.
Zn cylinder acts as anode

iii.
Graphite rod acts as cathode


Which one is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
80.
If same amount electricity passed through the melted calcium chloride and aluminium oxide separately, then ( [Faujdarhat Cadet-15]

i.
different amount of Al and Ca deposits at cathode



ii.
same amount of chlorine and oxygen formed at anode


iii.
Al3+ and Ca2+ accepts electron from negative electrode


Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
81.
In Dry cell, following information is involved (

i.
EMF is 1.5 volts

ii.
Zn is used as anode


iii.
MnO2 is used in cathode reaction


Which one is correct? [Sylhet Cadet-15]

a
i, ii
b
ii, iii
c
iii, i
d
i, ii, iii
eq \o((,d)
82.
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[Mymensingh Girls' Cadet-14]

The given diagram refers–  


i.
exothermic reaction 



ii.
reaction proceeds without applying heat  


iii.
Less amount of product froms  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,a)
83.
Read the following statements 
[Joypurhat Girls' Cadet-14]

i.
In galvanic cell anode is negative 



ii.
In electrolytic cell electrical energy is converted to chemical energy  


iii.
In neutralization reaction heat is produced  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,d)
84.
Analysis the graph the following criteria is found:


[Sylhet Cadet-14]

i.
The above graph is for exothermic

ii.
The above graph is for endothermic


iii.
(H = Negative


Which one is correct?


a
i & ii
b
ii & iii 
c
iii & i
d
i, ii & iii
eq \o((,c)
Observe the following chemical equation and answer the questions no 85 & 86
U235 +  eq \s(1,0)n (( X90 + Y145 + 3 eq \s(1,0)n [Mymensingh Girls' Cadet-15]
85.
Which is the element of X90 in the stem?


a
Rb
b
Sr


c
Kr
d
Cs
eq \o((,c)
86.
Y143 element of the above reaction is ( 


a
Kr143
b
Xe143

c
Ba143
d
Cs143
eq \o((,b)
Read the following and answer the related questions:

A Compound having vapour density 17 and its emperical formula is OH.

87.
In this compound ( [Joypurhat Girls' Cadet-15]

i.
Percent of 0 is 5.88%



ii.
Percent of 0 is 94.12%


iii.
Oxygen is produced by desociation


Which is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,c)
88.
In the case of above compound (
 [Joypurhat Girls' Cadet-15]

i.
It dissolves in water

ii.
The valency of oxygen in it is 1


iii.
The molecular formula of the



compound is H2O2

Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
From the graph, answer the following questions no : 89, 90

[image: image12.emf] 

Products  

A 2 (g) + B 2 (g) atomic number  of A, B is 1, 7 respectively  


[Sylhet Cadet-15]
89.
If temperature is applied in the reaction, according to Le chatelier's principle-equilibrium will (

a
Move to right
b
Move to left


c
Product will remain unchanged


d
Equilibrium constant will change
eq \o((,b)
90.
In this graph, if maximum product is to be got:


i.
temperature is be reduced

ii.
Specific catalyst is required


iii.
Pressure is to be required


Which one of the following is correct? 

a
i, ii
b
ii, iii


c
iii, i
d
i, ii, iii
eq \o((,d)
According to the stem, give the following answer of 10, 11

C2H4 + KMnO4 (alkali soln) ( [Z] ( KMnO4 ( [Y]

 [Sylhet Cadet-15]
91.
What is the name of the compound Y?  


a
Ethanoic acid
b
Carboxylic acid


c
Ethen glycol
d
Ethanol
eq \o((,b)
92.
For X compound-it is (

i.
Neutral compound

ii.
Basic compound


iii.
Acidic cpmpound


Which one is correct? 

a
i & ii
b
ii & iii


c
iii & i
d
i, ii & iii
eq \o((,c)
From the following figure, answer the question no. 93, 94

[image: image13.emf] 

Electrolysis   cell  


 [Sylhet Cadet-15]
93.
How many kind of conductor on the basis of electrolysis in above figure?  


a
One
b
Two


c
Three
d
Four
eq \o((,b)
94.
In above reaction electrolyte is present then criteria which is related with cell


i.
Electricity is just opposite to wire in solution

ii.
chemical reaction is happen in the cell


iii.
In this cell, battery is very much required

Which one is correct?

a
i, ii
b
ii, iii
c
iii, i
d
i, ii, iii
eq \o((,d)

Follow the stem and answer the question no.10-11. 


CH4 + Cl2 = CH3Cl + HCl 

	Bond
	Bond energy Kj/mol

	C-H
	414

	C-Cl
	326

	Cl-Cl
	244

	H-Cl
	431




[Faujdarhat Cadet-14]
95.
What is the new bond formation energy in above reaction?  


a
414 kJ 

b
658 kJ 


c
757 kJ 

d
99 kJ 


eq \o((,c)
96.
In above reaction–  


i.
99 kJ heat is produced 



ii.
(H is negative  


iii.
One mole C-H bond and one mole Cl-Cl bond are broken  


Which one of the following is correct?

a
i, ii 

b
ii, iii

c
i, iii

d
i, ii, iii


eq \o((,d)


[image: image14.wmf] 

Pay your earnest attention to the topic

-

related information for 

 

          making your concept clear

 

Topicwise MCQs with Answer

s

 


	(( 8.1 Chemical Energy( Text Page -109


· The elements in a compound are joined by the energy between them.

· Heat is produced in exothermic reaction which is shown by negative value of ∆H.
· The value of the energy given out can be found from the total amount energy of the reactants and products.
· The amount of heat produced from the combustion of 1 mole of a substance is the heat of combustion.
· If the difference between the amount of energy required for breaking bonds and the amount of energy given out for making bonds is negative, then the reaction is endothermic.
· The total amount of energy of reactants is more than that of the products in a exothermic reaction.
( General Multiple Choice Questions and Answers
97.
What will be called the bounding energy of elements with each other? (knowledge)

a
ionic bond


b
co-ordinated covalent bond


c
chemical bond


d
intermolecular bond



eq \o((,c)
98.
Based on the change in heat how many types of chemical reactions are there ? (knowledge)

a
2
b
3
c
4
d
5
eq \o((,a)
99.
When does the absorption of heat takes place? (knowledge)

a
mixing lime with water


b
mixing ammonium in water


c
producing water by oxygen and hydrogen


d
using ammonia by nitrogen and hydrogen

eq \o((,b)
100.
What happens in exothermic reaction? (knowledge)

a
temperature is produced


b
heat is produced


c
heat is absorbed


d
temperature remains unchanged

eq \o((,b)
101.
Dippping a metal rod in a glass of water increases the temperature by 10oC. What process is this?
(conceptual)

a
endothermic
b
exothermic


c
thermal equity
d
pressure equity

eq \o((,b)
102.
What type of change in temperature will happen in the system if a drop of lemon juice is mixed in soda (bicarbonate)? (application)

a
decrease
b
increase


c
remain unchanged
d
doubled

eq \o((,a)
103.
What is produced in the reaction between metallic bicarbonate and organic acid? (application)

a
C, H2O, organic salt


b
CO2, H2, inorganic salt


c
inorganic salt, CO2

d
organic salt, H2O



eq \o((,d)
104.
CH3CH3(g) + Cl2(g) → C2H5Cl(g) + A; what is A?
(application)

a
hydrochloric acid
b 
hydrogen chloride


c
chloric acid
d
perchloric acid

eq \o((,b)
105.
What does the change in thermal energy in chemical reactions mainly depend? (conceptual)

a
total energy of the reactants


b
total energy of the products


c
the total energy of the reactants and the products

d
the difference in the total energy of the reactants and products



eq \o((,d)
106.
If the total energy of the products is E1 and the total energy of the reactants is E2 in a chemical reaction, which one is correct for the endothermic reaction?
(conceptual)

a
E2>E1
b
E2=E1

c
E1>E2
d
E1≠E2

eq \o((,c)
107.
How are the elements in a compound joined?
(knowledge)

a
by intermolecular energy


b
by internuclear energy


c
by the van der waal’s force


d
by thermal energy



eq \o((,a)
108.
Which one is the correct sequence of intermolecular energy? (conceptual)

a
ice>water vapor>water


b
ice<water<water vapor


c
water vapor<water<ice


d
water<ice<water vapor



eq \o((,c)
109.
Which one is the correct sequence of the intermolecular distance? (conceptual)

a
ice<water vapor<water


b
water<ice<water vapor


c
ice=water=water vapor


d
water vapor>water>ice



eq \o((,d)
110.
What is formed if heat is taken out from water?
(knowledge)

a
ice
b
water


c
vapor
d
air

eq \o((,a)
111.
If the total energy of the products<the total energy of the reactants, what will happen? (conceptual)

a
endothermic process


b
exothermic process


c
thermal energy will remain unchanged


d
there will be a change in thermal energy

eq \o((,b)
112.
What type of reaction is combustion reaction?
(knowledge)

a
exothermic reaction


b
endothermic reaction


c
neutralization reaction


d
direduction reaction



eq \o((,a)
113.
Which is the relation between the internal energy of the reactants and products in a exothermic reaction? (conceptual)

a
total internal energy of the reactants>total internal energy of the products


b
total internal energy of the reactants<total internal energy of the reactants


c
total internal energy of the reactants≥total internal energy of the reactants


d
total internal energy of the reactants=total internal energy of the reactants



eq \o((,a)
114.
What is the reason for three states of matter?
(conceptual)

a
heat and pressure


b
intermolecular distance


c
intermolecular energy


d
temperature



eq \o((,a)
115.
In which case the intermolecular distance is the smallest? (conceptual)

a
solid
b
liquid


c
gas
d
plasma

eq \o((,a)
116.
What happens in every chemical reaction? (knowledge)

a
thermal energy is absorbed


b
thermal energy is given out


c
thermal energy is absorbed or given out


d
thermal enrgy remains unchanged

eq \o((,c)
117.
What is the main component of wood? (knowledge)

a
C
b
Na
c
S
d
N
eq \o((,a)
118.
How many states can a substance exist in due to the difference in intermolecular energy? (knowledge)

a
2
b
3


c
4
d
5

eq \o((,b)
119.
What does lime produce reacting with water? (application)

a
CaHCO3
b
CaCO3


c
H2CO3
d
Ca(OH)2

eq \o((,d)
120.
Which acid in present in lemon juice?  (knowledge)

a
methanoic acid
b
acetic acid


c
citric acid
d
lactic acid

eq \o((,c)
121.
Which acid is present in vinegar? (knowledge)

a
methanoic acid
b
acetic acid


c
citric acid
d
lactic acid

eq \o((,b)
122.
Which is the formula for soda? (knowledge)

a
CaHCO3
b
NaHCO3


c
Na2CO3
d
CaCO3

eq \o((,b)
123.
Which is the formula for the acid that is present in vinegar? (knowledge)

a
HCOOH
b
CH3COOH


c
CH3-(CH2)4-COOH
d
CH3-(CH2)6-COOH

eq \o((,b)
124.
What is the value of enrgy of the O=O bond?
(knowledge)

a
498 kJ/mol
b
431 kJ/mol


c
464 kJ/mol
d
426 kJ/mol

eq \o((,a)
125.
What is the value of energy of the H-H bond?
(knowledge)

a
464 kJ/mol
b
498 kJ/mol


c
426 kJ/mol
d
435 kJ/mol

eq \o((,a)
126.
How many kilo joules are the bond energies of H-H, Cl-Cl, O=O rescpectively? (knowledge)

a
244, 498, 435
b
498, 435, 244


c
435, 244, 498
d
244, 435, 498

eq \o((,c)
127.
How many kilo joules are the bond energies of C-H and O-H respectively? (knowledge)

a
414 & 464
b
414 & 446


c
441 & 464
d
414 & 431

eq \o((,a)
128.
How many kilojoules are the bond energies of C-Cl and H-Cl respectively? (knowledge)

a
326 & 413
b
362 & 431


c
326 & 414
d
326 & 431

eq \o((,d)
129.
2H2(g) + O2(g) → 2H2O(g); how many kilo joules of heat is given out in this reaction? (knowledge)

a
488
b
976


c
1368
d
1856

eq \o((,a)
130.
H2(g) + ½O2(g) → H2O(g); how many kilo joules of heat is given out in this reaction? (application)

a
244
b
435


c
684
d
928

eq \o((,a)
131.
CH4(g) + 2Cl2(g) → CH2Cl2(g) + 2HCl(g); how many kilo joules of heat is given out in this reaction?
(application)

a
102
b
158


c
186
d
198

eq \o((,d)
( Multiple Completion Based questions-answers
132.
Hydrogen fuel cell( (conceptual)

i.
is a type of electrolytic cell


ii.
is used for generating electricity


iii.
hydrogen is burned in it


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
133.
The change of heat in chemical reactions( (conceptual)

i.
is the difference between the total energy required to break bonds and the total energy given out due to making bonds


ii.
depends on the bond energy of the reactants and products


iii.
does not depend on heat and pressure


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
( Situation set Based Questions-Answers
Read the statement below and Answer to the question no. 134 – 135:
Palash carried out a reaction between soda and lemon juice in a testube in the lab. Then he observed the changes in reaction.
134.
What is the acid used in the reaction? (conceptual)

a
C6H7O8
b
C6H8O7


c
C6H9O7
d
C6H8O9

eq \o((,b)
135.
What is the alkali used in the reaction? (application)

a
NaHCO3
b
Na2CO3


c
NaOH
d
Na2O

eq \o((,a)
136.
The reaction in the statement( (higher skill)


i.
is an exothermic reaction


ii.
endothermic reaction


iii.
neutralization reaction


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
Observe the following reaction and Answer to the question no. 137 – 138:
CH3CH3(g) + Cl2(g) → CH3-CH2Cl(g) + X(g)
137.
How many kilojoules of energy is required to break bonds in the reaction in the passage? (application)

a
244
b
414


c
658
d
757

eq \o((,c)
138.
How many kilojoules of energy is required to make bonds in the reaction in the passage? (application)

a
326
b
431


c
658
d
757

eq \o((,d)
139.
How many kilojoules is the bond energy between the atoms in the compound X? (higher skill)

a
414
b
431


c
435
d
464

eq \o((,b)
Observe the figuers below and Answer to the question no. 140 – 141:
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140.
What is the formula of the substance in the test tube? (conceptual)

a
CaCO3
b
CaO


c
CaHCO3
d
Ca(OH)2

eq \o((,b)
141.
What will be produced in the reaction shown in the figure? (application)

a
H2CO3
b
CaHCO3


c
Ca(OH)2
d
CaCO3

eq \o((,c)
142.
The reaction shows( (higher skill)

i.
the reaction is exothermic


ii.
the product is alkaline

iii.
the potential energy of the products<the potential energy of the reactants


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
Observe the reaction, below and Answer to the question no. 143 and 144
wood or coal +  O2 → CO2 + X(g)
143.
 What is the formula of the compound X? (application)

a
H2
b
H2O


c
CH4
d
CO2

eq \o((,b)
144.
For the reaction in the stimules( (higher skill)

i.
the value of ∆H of the reaction is negative


ii.
the potential energy of the products>the potential energy of the reactant


iii.
the intermolecular energy in the compound X is very low


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
Observe the figure below and answer to the question nos. 145 and 146:
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145.
The energy given out in case of the reaction in the figure(  (conceptual)

a
E2+E1
b
E1-E​2


c
E1-E​2
d
E12-E22

eq \o((,b)
146.
In case of the reaction( (application)

i.
the value of ∆H for the reaction is positive


ii.
the potential energy of the reactants>the potential energy of the products


iii.
the reaction is exothermic


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
Observe the reaction below and Answer to the question no. 147 and 148:
NaHCO3 + vinegar → CH3COONa(aq) + X(g) + Y(l)
147.
Which is the formula for the compound X?
(application)

a
CO2
b
H2O


c
NaOH
d
Ca(OH)2

eq \o((,a)
148.
It can be said about the reaction( (higher skill)


i.
heat is absorbed when ice is added to the compound Y

ii.
intermolecular energy of X < intermolecular energy of Y


iii.
the reaction is endothermic


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
Observe the reaction below and Answer to the question no. 149 and 150:
CH3-CH3 + Cl2 → CH3-CH​2Cl + HCl

[Given, the bond energies of C-H, H-H, C-Cl, O-H, Cl-Cl, O = O, H-Cl are 414, 435, 326, 464, 244, 498, 431 kJ/mol respectively]
149.
What is the amount of heat produced in kJ in the reaction in the passage? (application)

a
99
b
244


c
658
d
757

eq \o((,a)
150.
In case of the reaction( (higher skill)

i.
the reaction is exothermic


ii.
the value of ∆H is negative


iii.
energy for breaking bonds > energy produced by making bonds


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
Observe the pictures below and Answer to the question no. 151 and 152:
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151.
In case of the picture 1( (application)

i.
the reaction is exothermic


ii.
the value of ∆H is positive


iii.
E1 > E2


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
152.
In case of picture 2( (higher skill)

i.
heat is aborbed in the reaction


ii.
the value of ∆H is positive


iii.
total energy of the products > the total energy of the reactants


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.2 Transformation of chemical energy to heat, electricity and light energy ( Text Page-113


· The energy spent in making atoms of the substance produced from burning fuel is less than the potential energy in the atoms of the fuel.

· The thermal energy produced by burning fuel can be used to rotate turbines.
· Electricity can be produced in hydrogen cells by electrolysis without burning hydrogen.
· Chemical energy is changed into electrical energy in galvanic cells.
· A practical example of changing the electrical energy found from galvanic cells to light energy is: torch light.
( General Multiple Choice Questions and Answers
153.
Which is correct in case of the combustion of methane? (application)

a
the carbon-carbon bonds are broken


b
the carbon-carbon bonds are made


c
carbon-hydrogen bonds are made


d
carbon-oxygen bonds are made

eq \o((,d)
154.
What is combustion? (conceptual)

a
burning in fire
b
oxidation by O2


c
burning in air


d
making O2 by reactions



eq \o((,b)
155.
What is produced during the combustion of organic compounds rich with C and H? 
(application)

a
CO2, H2
b
CO, H2O


c
C6H6, H2O
d
CO2, H2O

eq \o((,d)
156.
The energy conversion in IPS conforms to :  (higher skill)

a
chemical to electrical 


b
electrical to chemical 


c
 chemical to mechanical


d
mechanical to chemical



eq \o((,b)
( Multiple Completion Based questions-answers
157.
H2 + ½O2 → X; in this reaction( (higher skill)

i.
combustion of H2 takes place


ii.
a compound of oxygen is produced


iii.
X is an elemental molecule


Which one of the following is correct?


a 
i and ii
b
i and iii 
c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Observe the figure below and Answer to the question no. 158 and 159:
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158.
From figure it can be deduced that( (application)

i.
thermal energy and light energy is emitted


ii.
emitted thermal energy is mainly electromagnetic rays


iii.
combustion of wax has taken place


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
159.
In the reaction of the figure( (higher skill)

i.
heat has been produced


ii.
CO2 + H2O are produced


iii.
value of ∆H is positive


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
	(( 8.3 Use of different energy obtained from chemical energy( Text Page -114


· Wood and natural gas are burned for cooking.

· Heat energy is directly used to burn utensils made of bricks and earth.
· Huge amount of heat is used in iron and steel, ceramics factories.
· Vehicles can be run by burning different mineral fuels.
· Water can be lifted by rotating the wheels of the salo engine by burning petroleum.
· Chemical energy can be turned into electrical energy by electrochemical cells.
( General Multiple Choice Questions and Answers
160.
What is energy? (knowledge)

a
rate of work done
b
ability to to work


c
power/time
d
time/power

eq \o((,b)
161.
How is heat and light transmitted? (knowledge)

a
in the form of ultraviolet rays


b
in the form of electromagnetic waves


c
in the form of longitudinal waves


d
in the form of beta waves



eq \o((,b)
162.
What type of cell is hydrogen fuel cell? (knowledge)

a
dry cell
b
electrolytic cell


c
fusion cell
d
storage cell

eq \o((,b)
163.
Which is not a mineral fuel? (conceptual)

a
coal
b
petroleum


c
natural gas
d
wax

eq \o((,d)
164.
Which is a mineral fuel? (conceptual)

a
wood
b
coal


c
soot
d
oxygen

eq \o((,b)
165.
Which is used to turn turbines to generate electricity? (application)

a
mineral fuels
b
hydrogen


c
oxygen
d
nitrogen

eq \o((,a)
166.
What is produced by burning fuels? (conceptual)

a
electricity
b
heat


c
sound
d
oxygen

eq \o((,b)
( Multiple Completion Based questions-answers
167.
C and CH4( (application)


i.
are components of coal and natural gas


ii.
are fuel for heat engines


iii.
are used to produce heat energy


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.4 Appropriate use of chemical energy( Text Page -115


· Plants store energy from the Sun by photosynthesis.

· Different biochemical compounds are formed in plants by carbon dioxide and light energy.
· Fossil fuels are formed from the dead bodies of plants and animals.
· The majority of our energy needs are supplied by the mineral fuels.
· Using chemical energy harms the environment in many ways.
( General Multiple Choice Questions and Answers
168.
What is the source for all the energy? (knowledge)

a
the Sun
b
petroleum


c
air
d
underground fossils

eq \o((,a)
169.
Which energy source’s supply is depleting? (knowledge)

a
air
b
solar power


c
fossil fuels
d
nuclear energy

eq \o((,c)
170.
Where is a coal mine? (knowledge)

a
Haripur
b
Sundarpur


c
Boro Pukuria
d
Bakhrabaad

eq \o((,c)
171.
Where has not been an use of fossil fuels? (knowledge)

a
in gas generators


b
in thermal power plant

c
in steam generators


d
in production



eq \o((,c)
172.
What is Sangu? (knowledge)

a
gas field
b
coal mine

c
historical place


d
archaeological place



eq \o((,a)
173.
When will the supply of fossil fuels approximately run out? (knowledge)

a
100 years
b
200 years


c
300 years
d
400 years

eq \o((,a)
174.
What is the secret behind the creation of underground fuels? (knowledge)

a
earthquakes


b
dead bodies of plants and animals


c
volcanoes


d
geographical change



eq \o((,b)
175.
Which process is used to make food by plants? (knowledge)

a
transpiration
b
imbibition


c
photosynthesis


d
nitrogen reduction in ground



eq \o((,c)
176.
What is the reason for the quick run out of underground fuel? (conceptual)

a
the rate of production is high


b
the rate of supply is low


c
The storage of petroleum is limited and the expenditure is high

d
rate of fossil fuels wasted is high

eq \o((,c)
( Multiple Completion Based questions-answers
177.
C5​H12 + O2 → 5CO2 + 6H2O; the fuel of the reaction( (application)


i.
is stocked as petroleum


ii.
is formed by the plants and animal dead bodies mixing with the ground


iii.
is found in mines


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
178.
H and C based hydrocarbon compound(  (higher skill)

i.
supplies majority of the energy need


ii.
is expensive to transform the energy obtained into other forms of energy


iii.
is never to run out


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 179 – 181:
The main source of energy is the Sun. The light energy from the Sun and the carbon dioxide from the air form different biochemical compounds in plant bodies. Later, plant and animal dead bodies mix with the ground and are stored underground as coal, petroleum, and natural gas after different processes throughout thousands of years.
179.
Which is the renewable fuel in the passage?
(conceptual)

a
the Sun
b
coal


c
natural gas
d
petrol

eq \o((,a)
180.
Where is the fuels mentioned in the passage found?
(higher skill)

a
Haripur
b
Bijoypur


c
Rampal
d
Soyedpur

eq \o((,a)
181.
The underground fuels in the passage( (higher skill)

i.
have a role in acid rains


ii.
have a role in damaging ozone layer


iii.
have a role in increasing the sea level height


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.5 Importance of purity of fuels( Text Page -115


· Burning pure fuels does not produce substances that are harmful for health and environment.

· Fuels with sulfur and nitrogen are harmful for health and environment.
· Acid rains are an obstruction towards the living of plants and animals.
·  The components of the photochemical fume greatly damage the ozone layer of the atmosphere.
· It is vital to ensure the use of pure fuels to protect health and environment.
( General Multiple Choice Questions and Answers
182.
What is produced when fuel is burned in insufficient air? (application)

a
C
b
CO


c
CO2
d
H2​O

eq \o((,b)
183.
What is the main component of acid rain? (knowledge)

a
C
b
S


c
H
d
O

eq \o((,b)
184.
What are the components of the photochemical fumes? (conceptual)

a
CO2, NO, CH4
b
CO, N2O, CH4

c
CO2, NO2, CH4
d
CH4, CO2, N2O5

eq \o((,b)
185.
What is the formula of the ozozne gas?  (knowledge)

a
O
b
O2


c
O3
d
[O]

eq \o((,c)
186.
Which fuel’s combustion does not produce substances for health and environment? (conceptual)

a
natural fuels
b
fossil fuels harmful


c
pure fuels
d
organic fuels

eq \o((,c)
187.
Which is not a pure fuel? (conceptual)

a
wood
b
natural gas


c
petroleum


d
fuels containing N and S



eq \o((,d)
188.
Which gas is absorbed by plants to carry out photosynthesis? (conceptual)

a
CO2
b
CO


c
O2
d
SO2

eq \o((,a)
189.
Which one below is produced from pure fuels? 

(conceptual)

a
CO
b
CO2


c
NO2
d
N2O

eq \o((,b)
190.
Which one below causes acid rain? (conceptual)

a
CO
b
CO2


c
SO2
d
O​2

eq \o((,c)
191.
Which is not present in the fumes produced by vehicles? (knowledge)

a
CO
b
CO2


c
N2O
d
NO2

eq \o((,d)
( Multiple Completion Based questions-answers
192.
Burning some fuels does not pollute the environment. These( (higher skill)

i.
produce CO2, H2O and heat if burned


ii.
produce CO with CO2 if burned in a small amount of air


iii.
are extremely dangerous for health


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
193.
Fuels with sulfur and nitrogen( (higher skill)


i.
are impure


ii.
produce SO2 and NO2 when burned


iii.
risky for the environment


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
194.
CO, N2O and unused methane mix in the air and(
(application)


i.
form photochemical fume


ii.
form pure fuel


iii.
cause massive damage to the ozone layer


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
 eq \o((,b)
	(( 8.6 Negative effect of use of chemical energy( Text Page -116


· The majority of the energy in the world is produced        by burning fuels.

· CO2 gas is located near the earth’s surface as they are heavy.
· The event of increase in temperature of CO2 gas is the greenhouse effect.
· The gases produced because of burning fuels form acid rain and photochemical fume.
· The ozone layer prevents the ultraviolet rays from the Sun from getting to the earth.
( General Multiple Choice Questions and Answers
195.
Which gas found from combustion of fuel is essential for plants? (knowledge)

a
CO
b
CO2


c
SO2
d
NO

eq \o((,b)
196.
Which gas is more responsible for the greenhouse effect? (knowledge)

a
CO
b
SO2


c
NO2
d
CO2

eq \o((,d)
197.
Which gas below has more heat capacity? (knowledge)

a
CO
b
CO2


c
SO2
d
NO

eq \o((,b)
198.
Why is CO2 gas responsible for the global waming?
(higher skill)

a
the heat capacity of CO2 is more


b
CO2 does not react with other componentof the air

c
CO2 gas is heavy


d
it kills plants



eq \o((,a)
199.
Which prevents the ultraviolet rays to come?
(knowledge)

a
ionosphere
b
ozone


c
CO2
d
O2

eq \o((,b)
200.
Why CO2 is responsible for green house effect?
(conceptual)

a
the heat capacity of CO2 is more


b
CO2 gas are light


c
it kills plants


d
the chemical activity CO2 is extreme

eq \o((,a)
( Multiple Completion Based questions-answers
201.
C3H8 + 5O2 = 3X + 4H2O; the gas X( (application)

i.
is partly responsible for acid rain


ii.
is increasing the temperature of the earth


iii.
is responsible for the greenhouse effect


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.7 Uses of ethanol as fuel( Text Page -117


· Ethanol is a combustible liquid chemical.

· In developed countries ethanol is mixed with petroleum and used in thermal engines.
· Ethanol can be produced from potato, corn, sugarcane, etc. by fermentation process.
· Ethanol can be produced from cellulose using new technologies.
· The discovery of the technologies to commercially produce ethanol and its use as an alternative fuel is a very important subject.
( General Multiple Choice Questions and Answers
202.
What type of substance is ethanol? (knowledge)

a
solid
b
inactive


c
combustible
d
alkaline

eq \o((,c)
203.
Which is mixed with mineral fuels in developed countries of North America? (knowledge)

a
ethyl alcohol
b
alcohol


c
petrol
d
octane

eq \o((,a)
204.
What percentage of methanol must be mixed with mineral fuels in Brazil? (knowledge)

a
25
b
15


c
10
d
5

eq \o((,a)
205.
Which are the fuels for fuel cells? (knowledge)

a
methanol, ethanol
b
ethanol


c
ethanol, petrol
d
alcohol

eq \o((,a)
206.
Which process is used to make ethanol? (knowledge)

a
decomposition
b
fermentation


c
excretion
d
combustion

eq \o((,b)
207.
What type of fuel is ethanol? (knowledge)

a
mineral
b
fossil


c
organic
d
natural

eq \o((,c)
208.
What type of reaction is preparing alcohol from glycogen? (knowledge)

a
enzyme controlled
b
inorganic


c
catalyst controlled
d
spontaneous 

eq \o((,a)
209.
Which can be used to produce ethanol? (knowledge)

a
amylose
b
cellulose


c
petroleun
d
coal

eq \o((,b)
( Multiple Completion Based questions-answers
210.
The compound C2H5OH( (application)


i.
produces heat when burned


ii.
is a combustible liquid chemical


iii.
is used as fuel for fuel cells


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
( Situation set Based Questions-Answers
Read the reaction below and Answer to the question no. 211 – 213:
C2H5OH + O2 → CO2 + H2O
211.
What is the name of the fuel in the reaction? (conceptual)

a
ethanol
b
methanol


c
ethane
d
methane

eq \o((,a)
212.
Which mixes with the compound in the reaction to form fuel cell? (conceptual)

a
methane
b
methanol


c
propane
d
propanol

eq \o((,b)
213.
The fuel in the reaction( (higher skill)


i.
can be made by enzymes


ii.
can be made from cellulose


iii.
is a renewable fuel


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
Read the reaction below and Answer to the question no. 214 and 215:
glycogen    fermentation      X (liquid)
214.
What is the name of the compound X? (application)

a
methanol
b
methane


c
ethanol
d
ethane

eq \o((,c)
215.
The compound X( (higher skill)

i.
is an organic fuel


ii.
can be produced from cellulose


iii.
produces CO2 and H2O in combustion


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.8 Electrochemical cells( Text Page -118


· Galvani and Volta were the first to be able to turn chemical energy into electrical energy.

· Galvanic cells are a type of electrochemical cells.
· Chemical reactions can be carried out in electrolytic cells by using electrical energy.
· Electrochemical cells are made of electrodes, salt bridge and electrolytic solution.
( General Multiple Choice Questions and Answers
216.
Who is the discoverer of the voltaic cell? (knowledge)

a
Lavoisier
b
Cosel


c
Avogadro
d
Galvani

eq \o((,d)
217.
What type of Redox reaction takes place in voltaic cells? (conceptual)

a
affected by electrical energy


b
spontaneous


c
affected by mechanical energy


d
impossible



eq \o((,b)
218.
Which energy is converted to which energy in electrochemical cells? (conceptual)

a
chemical to electrical


b
electrical to chemical


c
electrical to mechanical


d
chemical to mechanical



eq \o((,a)
219.
Which is a part of the electrochemical cell? (knowledge)

a
salt
b
electrical bridge


c
salt bridge
d
electrolysis

eq \o((,c)
220.
Which is a bad conductor of electricity? (knowledge)

a
molten salt


b
salt solution


c
dry salt


d
dissolved salt in liquid solvent

eq \o((,c)
221.
What type of conductor is graphite? (knowledge)

a
electrical semi conductor

b
electronic conductor


c
ionic conductor


d
bad electical conductor



eq \o((,b)
222.
What happens in case of ionic conductor? (application)

a
electricity is transferred by electron flow


b
electricity is transferred by ions


c
electricity is transferred when heat is removed


d
electricity conduction is depended on surroundings

eq \o((,b)
223.
What is the cell where chemical reactions are carried out by using electrical energy called? (knowledge)

a
electrochemical cell
b
galvanic cell


c
daniell cell
d
electrolytic cell

eq \o((,d)
( Multiple Completion Based questions-answers
224.
Chemical energy → electrical energy; the change( (conceptual)


i.
was first discovered by Galvani and Volta


ii.
takes place by oxidation reduction reaction


iii.
takes place in electrolytic cell


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Read the reactions below and Answer to the question no. 225 and 226:
Zn → Zn2+ + 2e

Cu2+ + 2e → Cu
225.
The reactions in the passage( (higher skill)


i.
indicate the transferring of electrons


ii.
take place in electrochemical cells


iii.
take place in electrolytic cells


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
226.
Which terminal of the cell has the 1st reaction taken place? (application)

a
anode


b
cathode


c
top of the container


d
bottom of the container



eq \o((,a)
	(( 8.9 Electrical conductor and electrode( Text Page -118


· Metals, graphite, molten salt and acids can work as electrical conductors.

· The conductors that conduct electricity via electron flows are called electronic conductors.
· In electrolytic conductors, conduction is done by ions.
· Electrodes maintain the electricity flow between the electronic conductor and the solution of the electrochemical cell.
· Oxidation reaction takes place in anode electrode and reduction reaction takes place in cathode electrode.
· Different metal rods are used as anodes and cathodes in galvanic cell.
· The more reactive metal in the the two metal rods used as electrodes is used as the cathode.
· Metal/ion electrodes are of many different electrodes.
( General Multiple Choice Questions and Answers
227.
Which is an electronic conductor? (knowledge)

a
molten salt


b
graphite


c
acidic and alkaline solution


d
salt solution



eq \o((,b)
228.
How many electrodes are in an electrochemical cell? (knowledge)

a
2
b
3


c
4
d
5

eq \o((,a)
229.
Which is applicable for anode? (conceptual)

a
reduction takes place at anode


b
anode is positive electrode


c
anode is negative electrode


d
oxidation takes place at anode

eq \o((,d)
230.
Which is more applicable for cells? (higher skill)

a
there must be two electrolytes


b
there will be salt bridge


c
reduction will take place at cathode


d
metal will be used as electrode

eq \o((,c)
231.
Which happens at cathode? (knowledge)

a
e- is received
b
e- is given


c
H+ is received
d
H+ is given

eq \o((,a)
232.
Which is used as anode and cathode in electrolytic cells? (knowledge)

a
carbon
b
graphite


c
copper
d
zinc

eq \o((,b)
233.
What is an electrode? (knowledge)

a
metal rod


b
rod made of metal or non metal


c
solid object


d
metal or non metal conductor


eq \o((,d)
234.
With which is the negative terminal of the battery in a elecrolytic cell connected to? (conceptual)

a
with anode
b
with cathode


c
dissolved in salt
d
with ammeter

eq \o((,b)
235.
Which is a bad conductor of electricity? (knowledge)

a
metal
b
graphite


c
molten salt
d
glass

eq \o((,d)
236.
Which is a electrolytic conductor? (knowledge)

a
copper
b
iron


c
graphite
d
molten salt

eq \o((,d)
237.
Which is a non metal but is a conductor of electricity? (conceptual)

a
diamond
b
graphite


c
acidic solution
d
alkaline solution

eq \o((,b)
( Multiple Completion Based questions-answers
238.
Ag/Ag+(aq) electrode( (application)

i.
electronic conductor


ii.
non metal conductor of electricity


iii.
indicates oxidation reaction


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
239.
In Zn/Zn++(aq) electrode( (application)


i.
redox takes place


ii.
electron is received from metal rod by cations


iii.
metal rod loses electrons


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
240.
In the cathode electrode of the electrolytic cell(
(conceptual)

i.
reduction reaction is carried out


ii.
receives electrons from metal rod by the cations of the solution


iii.
the electrons of the anions of the solution goes to the metal rod


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
241.
In electrolytic cells( (conceptual)

i.
the positive terminal of the battery is connected to the anode


ii.
the metal rod just acts as a conductor for electrons


iii.
metal or graphite rod can be used as anode and cathode


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
242.
In galvanic cells( (conceptual)

i.
electrodes can be made by placing a metal rod in that metal’s electrolyte


ii.
usually different metal rods are used as anode and cathode


iii.
anode and cathode are made by the reactivity of the metal chosen


Which one of the following is correct?


a 
i and ii
b
i and iii 
c
ii and iii
d
i, ii and iii
eq \o((,d)
243.
Electrode reactions( (conceptual)

i.
oxidation or reduction reaction


ii.
are done by electron transferring


iii.
can be spontaneous


Which one of the following is correct?


a 
i and ii
b
i and iii 
c
ii and iii
d
i, ii and iii
eq \o((,d)
( Situation set Based Questions-Answers
Observe the fig below and answer to the question no. 244 and 245:

[image: image19.emf] 
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244.
Which one below is the cell in the passage? (conceptual)

a
electrochemical cell
b
galvanic cell


c
dry cell
d
electrolytic cell

eq \o((,d)
245.
In the cell in the passage( (application)


i.
X is anode


ii.
reduction takes place at Y


iii.
salt solution is used as electrolyte


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.10 Galvanic cell( Text Page -120


· Cu/Cu2+ and Zn/Zn2+ electrodes are used as cathode and anode in daniell cell.

· Oxidation of zinc takes place in anode and reduction of copper ion takes place in cathode.
· Imbalance is taken out if salt bridge is added in galvanic cell by the negative and positive ions in the salt bridge.
( General Multiple Choice Questions and Answers
246.
Which cell has an electric bulb attached? (knowledge)

a
electrolytic cell
b
galvanic cell


c
fuel cell
d
any half cell

eq \o((,b)
247.
What is used as cathod is galvanic cell? (conceptual)

a
non metal substance


b
less reactive metal electrode


c
any cathode can be chosen


d
insulator



eq \o((,b)
248.
Which cell’s activities are different? (knowledge)

a
daniell cell
b
dry cell


c
lead storage cell
d
electrolytic cell

eq \o((,d)
249.
In which does the oxidation reduction take place?
(conceptual)

a
Ag/Ag+ || Cu2+/Cu
b
Zn/Zn2+ || Cu2+/Cu


c
Zn/Zn2- || Na+/Na
d
Zn/Zn2+ || Al3+/Al

eq \o((,b)
250.
What is the function of salt bridge? (conceptual)

a
to obtain equilibrium of energy


b
to obtain equilibrium of mass


c
to obtain equilibrium of atoms


d
to obtain equilibrium of ions



eq \o((,d)
251.
Cu2+(aq)/Cu; what does Cu2+(aq) mean here?
(conceptual)

a
electrode
b
electrolyte


c
anode
d
cathode

eq \o((,b)
252.
What is the reaction of the Al(s)/Al3+ electrode? (conceptual)

a
Al(s) → Al3+(aq) + e-


b
Al(s) → Al3+(aq) + 3e-


c
Al(s) ((((( Al3+(aq) + 3e-


d
Al3+(aq) ((((( Al(s) + 3e-



eq \o((,c)
253.
In the Al|Al3+||Zn2+|Zn cell, what is number of total e- received or given out? (application)

a
2
b
3
c
4
d
6
eq \o((,d)
254.
What happens in the Zn/Zn2+ || Cu2+/Cu cell? 
(application)

a
the copper electrode is gradually corroded


b
mass of the Zn electrode gradually increases


c
mass of the Cu electrode gradually increases


d
masses of the copper and zinc electrodes remain unchanged



eq \o((,c)
255.
What happens in galvanic cell? (application)

a
e- is given out in the solution from anode


b
e- is given out in the solution from cathode

c
positive ion from from the anode gets in the solution


d
negative ions are attracted to the cathode

eq \o((,c)
256.
What is the function of salt bridge? (conceptual)

a
to supply cations to two parts of the cell


b
ion transportation through the bridge


c
to change the rate of electricity flow


d
to decrease the excess of ions in two parts of the cell



eq \o((,d)
257.
What happens in the Zn/Zn2+ || Cu2+/Cu cell as time passes? (application)

a
concentration of Zn2+ in anode container decreases


b
concentration of Zn2+ in cathode container  decreases


c
concentration of Cu2+ in cathode container  increases


d
concentration of Cu2+ in cathode container  decreases

                           

eq \o((,d)
258.
Which is used as anode in daniell cell? (conceptual)

a
Ag/Ag2+
b
Cu/Cu2+

c
Zn/Zn2+
d
Sn/Sn2+

eq \o((,c)
259.
Which inactive electrolyte is used for connection between the two containers in daniell cell? (conceptual)

a
NaCl
b
KCl


c
CuCl2
d
ZnCl2

eq \o((,b)
( Multiple Completion Based questions-answers
260.
In Zn/Zn2+(aq) || Cu2+(aq)/Cu cell( (higher skill)


i.
electrode reactions happen spontaneously


ii.
chemical energy is turned in to electrical energy


iii.
Cu2+(aq)/Cu is used as anode

Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 261 – 263:
In galvanic cell, anode loses electrons and enters the solution as positive ion. On the other side, positive ion from the solution deposits on the cathode as metal. This causes a difference in the concentration of ions of anode and cathode. U-shaped salt bridge is used to neutralize this difference.
261.
Which is used as cathode in the cell in the passage? (conceptual)

a
Zn
b
Pt


c
Ag
d
Cu

eq \o((,d)
262.
Which is used in the U- shaped tube in the passage? (application)

a
NaCl
b
KCl


c
CaCl2
d
AlCl3

eq \o((,b)
263.
In case of the passage( (higher skill)

i.
excess of Cu2+ ions is seen in anode


ii.
excess of negative ions is seen in cathode 


iii.
imbalance in the concentration of ion in solution is solved by opposite ions through the salt bridge


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
Read the passage below and Answer to the question no. 2642 and 265:
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264.
In case of the passage( (higher skill)

i.
there is excess of Zn2+ ions in the anode container


ii.
there is excess of SO42- ions in cathode container


iii.
Cu++/Cu acts as cathode


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
265.
What is below the U-shaped tube in the passage? 
(conceptual)

a
CuSO4
b
ZnSO4


c
NaCl
d
KCl

eq \o((,d)
	(( 8.11 Formation of Dry cell and Mechanism of Electron Transfer( Text Page -121


· Chemical energy can be transformed into electrical energy by dry cells.

· There is no liquid electrolyte in the formation of dry cells.
· Usually small jars of zinc are used as anodes in dry cells.
· Heavy carbon rod coated with manganese dioxide is used as cathode in dry cells.
( General Multiple Choice Questions and Answers
266.
What is another name of battery? (knowledge)

a
dry cell
b
I. P. S


c
galvanic cell
d
storage cell

eq \o((,a)
267.
How many electrons are given out by an anode when it is being reduced? (conceptual)

a
1
b
2


c
3
d
4

eq \o((,b)
268.
How many volts of electric potential can be obtained from dry cell? (knowledge)

a
1.5 Volt
b
2.0 Volt


c
4.5 Volt
d
6.0 Volt

eq \o((,a)
269.
Which is used as an anode for dry cell? (knowledge)

a
Zn
b
Cu


c
MnO2
d
NH4Cl

eq \o((,a)
270.
Which is the electrolyte in dry cells? (knowledge)

a
MnO2
b
MnCl2


c
ZnCl2
d
NH4Cl + ZnCl2

eq \o((,d)
271.
Which is the cathode in dry cells? (knowledge)

a
MnO2
b
C


c
NH4Cl
d
ZnCl2

eq \o((,b)
272.
Which materials coating is on the cathode in dry cell? (knowledge)

a
MnO2
b
MnCl2


c
NH4Cl
d
ZnCl2

eq \o((,a)
273.
What is the number of e- transferred in the reactions in dry cell? (knowledge)

a
2
b
3


c
4
d
5

eq \o((,a)
274.
What is oxidized in dry cell? (conceptual)

a
C
b
Zn


c
MnO2
d
NH4Cl + ZnCl2

eq \o((,b)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 275 – 277:
Dry cell is a type of galvanic cell. We use dry cells in torch lights, radios, TV remotes, kid’s toys, etc.
275.
Which materials coating is on the cathode of the cell mentioned in the passage? (conceptual)

a
Al2O3
b
MnO2

c
PbO2
d
ZnO2

eq \o((,b)
276.
What is the market potential of the cell in the passage? (application)

a
0.5 V
b
1.0 V


c
1.5 V
d
2.0 V

eq \o((,c)
277.
In case of the cell in the passage( (higher skill)


i.
the MnO2 on the cathode is reduced by gaining electrons


ii.
the Zn rod in anode is oxidized by losing electrons


iii.
paste of NH4Cl, ZnCl2 starch is used as electrolyte


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.12 Effect of battery on health and environment( Text Page -123


· Zn and mercurous oxide (Hg2O) are used in mercury cells.

· Lead storage battery is mainly made of Pb and PbO2.
· The metals and metal compounds used in batteries are toxic and can cause cancer in biological bodies.
· The waste from batteries can be recovered using chemical reactions and can be used to make new batteries.
( General Multiple Choice Questions and Answers
278.
Which is the cell used in V. C. R, TV remote and toy cars? (knowledge)

a
leclanche
b
lithium


c
lead storage
d
mercury

eq \o((,a)
279.
Which materials oxidation takes place in dry cell?
(knowledge)

a
C
b
Cu


c
Zn
d
Fe

eq \o((,c)
280.
Which technology is used to make anode and cathode in glucose sensor machine? (knowledge)

a
screen scanning
b
screen pressing


c
screen printing
d
screen mapping

eq \o((,c)
281.
Which is used in lithium batteries? (knowledge)

a
CoO
b
CoO2
c
PbO2
d
MnO2
eq \o((,b)
282.
Which is used in mercuy cell? (knowledge)

a
Hg2O
b
HgO


c
Hg2O2
d
HgO2

eq \o((,a)
283.
Which disease is caused by the metals and metal compounds used in batteries? (knowledge)

a
jaundice
b
typhoid


c
bronchitis
d
cancer

eq \o((,d)
284.
Which oxide is used in dry cell? (knowledge)

a
MnO2
b
PbO2


c
CoO2
d
Hg2O

eq \o((,a)
285.
Which oxide is used in litnium battery? (knowledge)

a
MnO2
b
PbO2
c
CoO2
d
Hg2O
eq \o((,c)
286.
Which is used in operating microphone?  (knowledge)

a
dry cell
b
lead storage battery


c
lithium battery
d
mercury cell

eq \o((,b)
	(( 8.13 Chemical reaction by using electricity( 
Text Page -124


· The cell in which electrode reactions are carried out by using electrical energy is called the electrolytic cell.

· Electrical energy is turned into chemical energy in electrolytic cells.
· Production of new chemical compounds is possible by electrolysis.
( General Multiple Choice Questions and Answers
287.
What is the electroplating process? (knowledge)

a
electrolysis


b
reaction carried out in galvanic cell


c
electroplating by electrolytic cell


d
corrosion of anode



eq \o((,c)
( Multiple Completion Based questions-answers
288.
The cell in which Au is plated over Fe( (application)


i.
transforms electrical energy to chemical energy


ii.
is used in electroplating


iii.
is used in purifying metals


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.14 Electrolysis and mechanism of electrolysis( Text Page -124


· Electrolytic cell can be of one or two compartments.

· The formation of two compartments cell is same as Daniell cell.
· In electrolytic cells, the electrons from the oxidation reaction at anode travel through the cell to fill the requirement of electrons for reduction reaction in cathode.
· In electrolytic cell Redox of neutral compound is also possible as ions.
( Multiple Completion Based questions-answers
289.
The cell in which Na metal and H2 gas is made from molten NaCl( (higher skill)

i.
is two compartment based


ii.
negative ion is attracte by anode


iii.
reduction occurs at anode and oxidation occurs in cathode


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Observe the fig below and Answer to the question no. 290 and 291:

[image: image21.emf] 

Cathode  

Anode 

Molten   NaCl  


290.
In case of the passage( (higher skill)

i.
the substance formed in anode is a germicide


ii.
reduction takes place at anode


iii.
Na is deposited in cathode


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
291.
What is produced in the aqueous solution of salt when electricity is passed through the solution?
(application)

a
Cl2
b
H2
c
HCl
d
NaOH
eq \o((,d)
	(( 8.15 Applications of Electrochemical cell(       Text Page -125


· Metals can be extractd from ores by electrolysis in modern chemistry.

· In the lab, analysis, refinement and purification of chemical substances can be done by electrolysis. 
· Gold is plated over iron or silver by electrolysis.
· Amount of arsenic in the water can be determined by electrolysis.
· Sensors depending on the process of electrolysis are used to determine the amount of glucose in the blood of diabetic patients.
· Anode and cathode are thin layers of metal on plastic, which is made by the screen printing technology.
( General Multiple Choice Questions and Answers
292.
Which cell is inside the glucose sensor? (knowledge)

a
electrochemical cell
b
electrolytic cell


c
galvanic cell
d
lead storage cell

eq \o((,b)
293.
What is reduced at cathode in fuel cell? (conceptual)

a
H2
b
C2H6


c
O2
d
C2H5OH

eq \o((,c)
294.
Which is the electrolyte in glucose sensor? (knowledge)

a
thin layer of metal
b
glucose


c
blood
d
skin of hand

eq \o((,c)
295.
How does the glucose detector find out the amount of glucose in blood? (higher skill)

a
using blood as electrolyte


b
using blood as electrode


c
by causing oxidation of glucose


d
by determining the number of e- in present in oxidation



eq \o((,d)
296.
Which cell can be used to determine the amount of arsenic in water? (knowledge)

a
electrochemical cell
b
voltaic cell


c
electrolytic cell
d
dry cell

eq \o((,c)
( Multiple Completion Based questions-answers
297.
Electrolysis is used( (application)

i.
in purification of metal


ii.
in electroplating


iii.
in determining the amount of glucose in human blood


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
298.
In fuel cell( (higher skill)


i.
electricity is produced


ii.
H2 or alcohol molecule is oxidized in anode


iii.
O2 is reduced in cathode and forms H2O


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.16 Electrolysis of Water( Text Page -126


· Water can be broken down using electrochemical cells.

· The anode and cathode of the electrochemical cell used for electrolysis of water is made of inactive metal.
· In electrolysis of water, oxygen gas, hydrogen ion and electrons are produced by oxidation of water molecules at anode.
· Sulfuric acid just acts as an electrical conductor through the solution in electrolysis of water.
( General Multiple Choice Questions and Answers
299.
What is the reason for using Pt than any other metals in electrolysis of water? (conceptual)

a
Pt is an expensive element


b
Pt is a good conductor of electricity


c
Pt is chemically inactive


d
Pt has a higher atomic number

eq \o((,c)
300.
Which is used as electrodes in electrolysis of water?
(conceptual)

a
Cu
b
Zn


c
Pt
d
H2SO4

eq \o((,c)
301.
What is oxidized at anode in electrolysis of water?
(application)

a
H2O
b
O2


c
H+
d
H2

eq \o((,a)
302.
What is reduced at cathode in electrolysis of water?
(application)

a
H2O
b
O2


c
H+
d
H2

eq \o((,d)
303.
What is the reason for carrying out the electrolysis of water in acidic medium? 
 (conceptual)

a
to speed up the oxidation reaction


b
to speed up the reduction reaction


c
electricity conduction increases


d
conduction of electricity through the solution becomes easier



eq \o((,d)
304.
What happens at the cathode in electrolysis of water? (conceptual)

a
O2 is produced
b
H2 gas accumulates


c
H2 gas is produced
d
H2O is produced

eq \o((,c)
( Multiple Completion Based questions-answers
305.
2H2O(l)  electrolysis   2H2(g) + O2; in this case( (higher skill)

i.
anode reaction: 2H2O(l) → O2(g) + 4H+(aq) + 4e-


ii.
cathode reaction: 4H+(aq) + 4e- → 2H2O


iii.
the reaction occurs spontaneously


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
	(( 8.17 Electrolysis of Sodium Chloride Solution( Text Page -127


· Saturated water solution of sodium chloride is called brine.
· Mainly chlorine gas is produced from the electrolysis of sodium chloride solution.
· Chlorine is commercially produced by electrolysis of sea water.
· The Na+ and Cl- present in the solution of sodium chloride act as the conveyer of electricity.
· Sodium hydroxide is found as a by product with chlorine and hydrogen gas in the electrolysis of sodium chloride.
( General Multiple Choice Questions and Answers
306.
Which one is brine? (knowledge)

a
NaCl
b
NaCl(s)


c
NaCl(aq)
d
NaCl + H2O(g)

eq \o((,c)
307.
What is mainly produced in the electrolysis of brine? (conceptual)

a
Na
b
Cl2


c
HCl
d
H2O

eq \o((,b)
308.
There is no need for acidic medium in electrolysis of brine. What is the reason for this? (conceptual)

a
brine is acidic


b
NaCl is a polar compound


c
NaCl is insoluble in water


d
NaCl does not react with water

eq \o((,b)
309.
What happens in both anode and cathode in electrolysis of brine? (higher skill)

a
oxidation


b
reduction


c
gaseous substance is produced


d
same substance is produced



eq \o((,c)
310.
Which is the byproduct in the electrolysis of brine?
(conceptual)

a
Cl2
b
H2


c
NaOH
d
H2O

eq \o((,c)
311.
What happens at cathode in electrolysis of brine?
(application)

a
water is oxidized
b
water is reduced


c
Cl-is oxidized
d
Cl- is reduced

eq \o((,b)
312.
Which substance’s solution is called brine? (knowledge)

a
CaCl2
b
NaCl


c
KCl
d
NaBr

eq \o((,b)
( Situation set Based Questions-Answers
Read the reaction below and Answer to the question no. 313 – 315:
Brine   electrolysis     A(anode) + B(cathode) C(solution)
313.
Which of the following is A? (conceptual)

a
Cl2
b
H2


c
NaOH
d
HCl

eq \o((,a)
314.
In case of the passage( (higher skill)

i.
oxidation of Cl- ion occurs at anode


ii.
H2 gas is produced at cathode


iii.
Na+ and Cl- act as conveyer of electricity


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
315.
The compound B( (application)

i.
is an environment-friendly fuel


ii.
produces CO2 when burned


iii.
is a fuel for fuel cell


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii

eq \o((,b)
	(( 8.18 Commercial use of electrolysis product( Text Page -128


· Different metals are extracted from ores by electrolysis.

· Alloy of iron, steel are valued as strong and rust preventive material.
· Copper wire is commercially valued due to its low resistance to electricity.
· Aluminum is used in making planes since it is light.
· Brightness of silver ornament is increased by coating with gold.
· Hydrogen gas that is produced from the electrolysis of water is a valuable and environment friendly fuel
· Hydrogen gas is the best fuel of present time for fuel cells.
· Chlorine gas that is produced from the electrolysis of sea water is used commercially as insecticide.
( General Multiple Choice Questions and Answers
316.
What is commercially used instead of iron?
(knowledge)

a
cast iron
b
steel


c
wrought iron
d
Fe2O3

eq \o((,b)
317.
Which is used to make cooking utensils? (knowledge)

a
Mg
b
Cu


c
Ni
d
Al

eq \o((,d)
318.
Which metals are plated on iron by electroplating?
(conceptual)

a
Zn, Cu
b
Zn, Mg


c
Mg, Al
d
Zn, Al

eq \o((,b)
319.
What is the imitation gold an example of? (conceptual)

a
electrolysis
b
electroplating


c
vulcanizing
d
galvanizing

eq \o((,b)
320.
Which is an environment friendly fuel? (knowledge)

a
octane
b
methane


c
bituminus coal
d
hydrogen fuel

eq \o((,d)
321.
Which is the best fuel for fuel cell? (knowledge)

a
H2
b
O2


c
N2
d
CH4

eq \o((,a)
322.
Which is used more as an insecticide? (knowledge)

a
NaOH
b
Cl2


c
NaCl
d
ZnCl2

eq \o((,b)
323.
Which used to make electrical wires? (knowledge)

a
Ca
b
Al


c
Sn
d
Cu

eq \o((,d)
324.
Which metal is used in making airplanes? (knowledge)

a
Cu
b
Ca
c
Al
d
Na
eq \o((,c)
325.
Which is found in the electrolysis of sea water?
(knowledge)

a
H2
b
Cl2
c
NaOH
d
HCl
eq \o((,c)
( Multiple Completion Based questions-answers
326.
With the help of electroplating( (application))


i.
corrosion of metals is prevented


ii.
durability of metals is increased


iii.
brightness of metals is increased


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 8.19 Nuclear Reaction and Electricity Production( Text Page -129


· Nucleus of all elements except hydrogen is composed of two fundamental particles.
· In nuclear reaction heavy nucleus dissociate into smaller nucleus, which is called nuclear fission reaction.
· Heavy nucleus can be formed by joining of smaller nucleus, which is called nuclear fusion reaction.
· Reactivity is nuclear fission reaction.
· 30 different elements are formed from fission reaction by collision of uranium-235 with high energetic neutron.
· Fission reaction is an exothermic reaction.
· A large amount of energy can be produced by nuclear reaction using small amount of chemical substance.
· Electricity can be produced by using the heat energy produced in the nuclear reactor by fission reaction.
· Some products of fission reaction are extremely radioactive substances.
· Recent accident in nuclear reactor of Fukusima in Japan is remarkable one.
( General Multiple Choice Questions and Answers
327.
Which atomic number element will be broken into smaller nucleus spontunerously? (knowledge)

a
2
b
32


c
53
d
83

eq \o((,d)
328.
What does polonium-210(Po) produce by breaking down spontaneously? (conceptual)

a
lead-204
b
lead-205


c
lead-206
d
lead-207

eq \o((,c)
329.
Which is produced in the breakdown of uranium-238? (conceptual)

a
thorium-232
b
thorium-234


c
thorium-235
d
thorium-236

eq \o((,b)
330.
Which is an α particle? (conceptual)

a
42H
b
42He


c
42He++
d
42He+

eq \o((,c)
331.
Which is the α particle? (application)

a
two positive helium - 4


b
one positive helium - 4


c
one positive hydrogen - 2


d
two positive hydrogen - 16



eq \o((,a)
332.
Which is produced by the fusion of two hydrogen  at 15 millionoC? (application)

a
protium
b
deuterium


c
tritium
d
helium

eq \o((,d)
333.
What is the minimum number of fundamental particles in the nucleus of an element? (knowledge)

a
1
b
2


c
3
d
4

eq \o((,a)
334.
In which form is the huge amount of energy given out in case of radioactivity? (knowledge)

a
heat
b
light


c
chemical
d
electrical

eq \o((,b)
335.
What is the reaction of small nucleus joining up to form heavy nucleus? (conceptual)

a
fission
b
fusion


c
nuclear
d
radioactive

eq \o((,b)
336.
Which reaction occurs in the Sun? (conceptual)

a
fission
b
fusion


c
nuclear
d
radioactive

eq \o((,b)
337.
What type of reaction is radioactivity? (conceptual)

a
fission


b
fusion


c
nuclear


d
affected by concentration



eq \o((,a)
338.
What is the valume of 2.2×107 mol methane gas?
(application)

a
2.24L
b
44.8×107L


c
49.28×107L
d
56.3×107L

eq \o((,c)
339.
How many elements are produced when uranium-235 is collided with fast moving electrons? (application)

a
10
b
20


c
30
d
40

eq \o((,c)
340.
How many kilo joules of heat is produced by fission reaction of 1 mol Uranium-235? (application)

a
2.0×103
b
2.0×1013


c
6.023×1013
d
6.023×1023

eq \o((,b)
341.
How many joules of energy is obtained by burning 1 mol methane gas? (application)

a
8910
b
89100


c
891000
d
8910000

eq \o((,c)
342.
How many moles of methane must be burned to get the amount of energy produced by 1 mol uranium?
(conceptual)

a
2.0×107
b
2.2×107


c
2.0×1013
d
2.2×1013

eq \o((,b)
343.
Which is not a nuclear reactor? (knowledge)

a
blast furnace
b
lightwater furnace


c
heavywater furnace
d
breeder furnace

eq \o((,a)
344.
Recently which reactor in Japan has been damaged in tsunami? (knowledge)

a
Hirosima
b
Nagasaki


c
Tokyo
d
Fukusima

eq \o((,d)
345.
What percentage of the total electricity need does N. America produce in nuclear reactors? (application)

a
15%
b
20%
c
25%
d
30%
eq \o((,b)
( Situation set Based Questions-Answers
Read the reaction below and answer to the question nos. 346 – 348:
U-235 + 10n → X-90 + Y-143 + 310n
346.
Which is the element X-90 in the passage? (application)

a
Kr
b
Sr


c
Rb
d
Cs

eq \o((,b)
347.
Which is the element Y-143 in the passage? (application)

a
Kr-143
b
Xe-143


c
Ba-143
d
Cs-143

eq \o((,b)
348.
The reaction( (conceptual)


i.
is exothermic reaction


ii.
nuclear chain reaction


iii.
nuclear fission reaction


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
Read the reaction below and answer to the question nos. 349 – 351:
X + U235 → Sr90 + Xe143 + 2n + → (
349.
How many elements are produced in the reaction gradually? (conceptual)

a
25
b
30


c
35
d
40

eq \o((,b)
350.
What is the value of ( in the passage? (conceptual)

a
2.0×1011kJ
b
2.0×1010 kJ

c
2.0×1012 kJ
d
2.0×1013 kJ

eq \o((,b)
351.
The reaction in the passage( (higher skill)


i.
fusion reaction


ii.
exothermic reaction


iii.
does not follow the law of conservation of mass


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
Read the reaction below and answer to the question nos. 352 and 353:
1H + 1H → product

352.
What is the product in the reaction? (conceptual)

a
protium
b
deutorium


c
tritium
d
helium

eq \o((,d)
353.
The reaction( (higher skill)


i.
occurs in the Sun


ii.
nuclear fusion reaction


iii.
fission reaction


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
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eq \o((((((,Ques.(1) 

i. Petroleum + O2 →CO2 + H2O + Energy

ii. 238U + 0n1 → 56Ba + 36Kr + 30n1 + Energy

iii. Zn + CuCl2(g) → ZnCl2 + Cu + Energy

a.
What is electroplating?
1

b.
Why salt bridge is used in electrochemical cell?
2

c.
In stem, second reaction is not a chemical reaction-Explain.
3

d.
Compare the reaction (i) and (iii) in case of energy production.
4

Answer to the question no. 1
eq \o((,a) Electroplating is giving a layer of less reactive metal over a more reactive metal by electrolysis.

eq \o((,b) There are mainly two reasons of using salt bridge. They are-

i. Salt bridge completes the circuit of the cell by connecting the solutions of the half cells.

ii. Increase of positive ions (like Zn2+) in oxidation half cell causes supply of negative ions from the salt bridge. Similarly, decrease of positive ions (like Cu2+) in reduction half cell causes supply of positive ions from the salt bridge. So, neutrality is maintained in the solutions of both half cells.
eq \o((,c) The second reaction of the stem is as follows:

238U  + 0n1 ( 56Ba + 36Kr + 30n1 + energy.

In a chemical reaction, new compounds (products) are formed by the interaction of reacting substances (reactants). In this process, during the time of formation of products, the bonds of reactants are broken and new bonds are formed. As a result, heat is either absorbed or released. The basic feature of a chemical reaction is that, new compounds are formed due to the electron transfer or electron-sharing between the reacting substances.

In the reaction given in the stem, uranium nucleus is broken down to two elements, Ba and Kr. This is an example of a nuclear reaction. In this reaction, a nucleus is broken down to two nuclei when a high- enegy neutron strikes a uranium nucleus.

A nuclear reaction is considered to be the process in which two nuclei, or else a nucleus of an atom and a subatomic particle (Such as proton, neutron or high energy electron) from outside the atom, collide to produce on or more nuclides that are different from the nuclide (s) that began the process. In a nuclear reaction, electrons of the atom are not involved in the conversion.

In the above mentioned nuclear reation, a bigger nucleus breaks down to two smaller nulei and hence it is called a fission reaction. In a nuclear reaction, huge amount of energy is increased.

eq \o((,d) The first reaction of the stem is a combustion reaction. petroleum is a hydrocarbon and a fossil fuel. The reaction given in the stem is used in electricity prodution, transpart system and in industries as a source of energy.

The fossil fuels generally satisfy the demands of our energy requirement. During the combustion of petroleum, carbon-hydrogen bonds of hydrocarbns are broken down to form carbon-oxygen (CO2) and hydrogen -oxygen (H​2O) bonds. Due to combustion of fuels, the internal energy of the products (i, e, H2O and CO2) are far less than the potential energy of the hydrocarbon (fuel) molecule. As a result a large amount of energy is being released as heat energy.

The energy is being used in various purposes. The reaction (iii) of the stem takes place in an electrochemical cell. This is a redox reaction. In an electrochemical cell, chemical energy is converted to electrical energy. The electrode reactions of the electrochemical cell take place simultaneously. The cell uses Zn| Zn2+(aq) as anode and Cu/Cu2+(aq) as cathode. Flow of electrons from anode to cathode generate electricity. The examples of such types of cells are - Daniel cell, Dry cell, lead storage battery ete.

eq \o((((((,Ques.(2) 
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Molten   MgCl 2  

Battery  


a.
What is metallic conductor?
1

b.
Why is acid mixed water called electrolytic conductor? Explain.
2

c.
Explain the reaction that occurs in the anode of above cell.
3

d.
Explain the necessity of electricity supply to the illustrator reaction.
4


Answer to the question no. 2
eq \o((,a) The substance which does not undergo any chemical change when conducting electricity, electricity is conducted by drifting electrons, are called metallic or electronic conductors.

eq \o((,b) If electricity conduction is done by the ions of the conductor, the conductors are called electrolytic conductors, like molten salt, acid, alkali and salt solution.

The following reaction takes place if electricity is passed through the water mixed with acid by using anode and cathode of metallic platinum (Pt).

Anode reaction: 2H2O(l) → O2(g) + 4H+(aq) + 4e–
Cathode reaction: 4H+(aq) + 4e– → 2H2(s)

                       
2H2O(l) → 2H2(g) + O2(g)

So, acid mixed water can conduct electricity by hydrogen ions, thus it is called electrolytic conductor. It is to be noted that there is no change of sulfuric acid in this reaction.

eq \o((,c) The cell in which electrical energy is being converted to chemical energy is known as electrolytic cell.

The cell given in the stem is a type of one-compartement electrolytic cell. When electricity from a battery is passed through an electrolytic cell, a positively charged electrode (anode) and a negatively charged electrode (cathode) are formed. As a result, the ions, Mg2+ and Cl– ions of molten MgCl2 are being attracted towards the electrodes according to their charges. Cl– ions travel towards anode and Mg2+ ions migrate towards cathode, Cl– ions give up their electrons (oxidation) at the anode and become Cl2 molecules, while Mg2+ ions accept the electrons (reduction) and become Mg metal. In this way, electrons generated at the anode migrate towards the cathode and provide necessary electron -demand for the reduction process at the cathode.

eq \o((,d) The cell in the figure is an electrolytic cell. Here the following chemical reactions occurs when electricity supply through the cell.

Anode reaction: 2Cl- - 2e- → Cl2 

Cathode reaction: Mg2+ + 2e- → Mg 

Electrolytic cells are required to extract magnesium from molten MgCl2. And one of the conditions of electrolytic cell is electricity flow. This is because, electricity flow charges the cathode negatively and the anode positively. Thus, Mg2+ ion from molten MgCl2 accumulates at the cathode by receiving electrons, while Cl– ions form chlorine gas at the anode. If there was no electricity flow, there would not have been any reactions. So, electricity sypply is important for getting Mg and Cl.
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eq \o(((((,Ques.(3) Observe the figures and answer the related questions. [DB.-15]
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M +  

X –  

M +  

X –  

V  

Switch  

Zinc  

Voltameter  

Copper  Cathode  

ZnSO 4   Solution   CuSO 4   Solution  

SO 4 2 –  

+   –  

Fig - I   Fig - II  

SO 4 2 –  


a.
What is molar solution?
1

b.
Explain the process of removing stains by beaching powder.
2

c.
Explain how copper is refined using the electrolytic cell shown in figure I.
3

d.
Analyze the chance of producing electricity by the cell II
4

Answer to the question no. 3
eq \o((,a) If 1 mole solute is present in per litre solution at a particular temperature, that solution is called a molar solution.

eq \o((,b) Bleaching powder reacts with the atmospheric carbon dioxide and water to produce Hypochlorous acid. The oxidizing effect of the nascent oxygen produced from the Hypoehlorous acid removes stains of clothes. In the reaction of nascent oxygen and HCl, water and nascent chlorine are produced. Stains are removed by the oxidizing action of the nascent chlorine.

Ca(OCl) Cl + H2O + CO2 ( CaCO3 + CaCl2 + 2HCLO

2HCLO ( HCl [O]

2HCl + [O] ( H2O + 2[Cl]

eq \o((,c) The process in the cell no. (i) in the stem is an electrolysis reaction. In this process, impure copper is purified.

In this process, the impure copper plate is connected with the positive end of the electric source and the pure copper plate is connected to the negative end of the electric source. Both plates are immersed in a tank or tub of a mixture of copper sulphate solution and sulphuric acid. When electricity is passed through the solution, pure copper accumutates at the cathode and the anode is gradually eroded.

Reaction at cathode: Cu2+ + 2e( ( Cu

Reaction at anode : Cu (2e( ( Cu2+

Therefore, it is clear from the above discussion that copper can be purified by electrolysis in the cell (i).

eq \o((,d) The cell (ii) in stem is a Danielle cell. In this cell a zinc plate immersed in zinc solution (Zn2+) and a copper plate immersed in a copper solution (Cu2+) are corrected by a wire. The zinc and copper solutions are separated by a porous wall. There is no direct diffusion inspire of passing electric current through the wall. In the Danielle cell, zinc is oxidized to form Zn2+ ion and is transferred to the solution. The two electrons released by zinc during oxidation are stored in the plate.

Zn ( Zn2+ + 2e( (Oxidation reaction)

The electron pair flows from the zinc plate to the copper plate through the connecting wire and the copper ion in the solution accepts these two electrons and the copper ion is reduced. Thus, copper metal is accumulated on the copper plate.

Cu2+ + 2e( ( Cu

In this way, electron is produced in one plate and is absorbed in another plate by oxidation reduction in an electric cell. 

Therefore, it can be said that electricity can be produced in the cell no. (ii)

eq \o(((((,Ques.(4) 
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weM wjZ  

Electrolysis  

     [RB.-15]
a.
What is natural fuel?
1

b.
Why are  eq \a(16,8) M and  eq \a(18,8) M isotopes?
2

c.
Describe the reaction taking place in anode and cathode of the given cell.
3

d.
What changes have to be done to the given cell to produce toilet cleaner in the above mentioned process? Give a logical explanation.
4

Answer to the question no. 4
eq \o((,a) The dead plant and animal body burried in the soil for many years turn into natural gas and mineral oils due to high temperature and pressure. These are  called biofuel.

eq \o((,b) Atoms of the some element but having different mass numbers are called isotopes of each other.  eq \a(16,8) M and  eq \a(18,8) M are isotopes because their proton number is 8 and mass number is 16 and 18, though they are atoms of the same element.

eq \o((,c) The cell mentioned in the stem is an electrolytic cell. When electricity is passed through an electrolytic cell, a positive electrode (Anode) and a negative electrode (Cathode) is formed. As a result, the ions present in the electrolyte are attracted towards the electrodes according to their charge, that is why, the negatively charged ions are attracted by anode and positively charged ions by the cathode. The negative ions turn into new substance by donating electrons. On the otherhand, the positive ions turn into new substances after accepting electrons from the cathode.

In this way, the electrons obtained in the anode by oxidation reaction travel to the cathode and provide necessary electrons for reduction reaction at cathode.

Reaction at anode: X( ( X + e(
Reaction at cathode : M+ + e( (M
eq \o((,d) The cell mentioned in the stem is an electrolytic cell. Toilet cleaner is produced by the electrolysis of Brine. For this, melted NaCl has to be taken as electrolyic and mercury electrode has to be used as cathode. The Sodium ion (Na+) presented and the chloride ion (Cl() presented in Sodium Chloride solution work as conductors of electricity. Chlorine gas is produced by the oxidation of chloride ion anode when electricity is passed through it. On the other hand, Sodium ion is reduced to sodium metal at cathode. This metal produces amalgam with mercury. This amalgam again reacts with water to produce sodium Hydroxide. 

Reaction at anode :

40H( ( 4e( ( 2H2O + O2
Cl( ( e(( Cl

Cl + Cl = Cl2
Reaction at cathode:

Na+ + e( ( Na

Hg + Na ( Na (Hg

Na(Hg + H2O(NaOH + H2 + Hg

Therefore, the changes required in a cell for the production of toilet cleaner by electrolysis are clear from the above discussion.

eq \o(((((,Ques.(5) 
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    [DJB.-15]
a.
What is ore?
1

b.
What is meant by 'BOD'? 
2

c.
By the process of the stem how does a layer of chromium is given on the surface of iron? Explain.
3

d.
Compare the process of the stem with Galvanic cell. 
4

Answer to the question no. 5
eq \o((,a) The minerals from which metals can be extracted successfully are called ores. 

eq \o((,b) The full form of BOD is Biological Oxygen Demand. BOD means the want of bio-chemical Oxygen.

The amount of Oxygen needed to break every biological particle of water in presence of water is called BOD.

eq \o((,c) We can coat Iron surface with chromicm by the electrolysis process mentioned in the stem.

The process of given a thin coating on a metal surface with another metal by electrolysis is called electroplating. In this case, an electriole of the metal with which coating is to be done is connected to the anode of the battery and is immersed in the electrolyte of its salt. The metal which has to be coated is immersed in the electrolyte after connecting it with the cathode of the battery. Thus, in this case Chromium is used as the anode and Iron is used as the cathode.

As a result, the cation Cr3+ of the salt Cr2(SO4)3 is attracted by the cathode and accumulates on the cathode after accepting electrons from it. Again, the Cr metal of anode releases electrons and goes to the solution and keeps the amount of cations in the solution constant.

Reaction : Cr2 (SO4)3 (Solution) ((((((((( Cr3+ + SO42–
Reaction at Cathode : Cr3+ + 3e– = Cr (Coating)

Reaction at anode : Cr – 3e– = Cr3+
Therefore, in the above process Iron is coated with chromium.
eq \o((,d) The cell mentioned in the stem is an electrolytic cell.

	1.
The instrument in which electricity is passed through melted or solution of electrolyte and new substances are produced due to electrolysis is called an electrolytic cell.
	1.
The instrument when electric current is produced by the flow of electrons produced in chemical reaction is called galvanic cell.

	2.
In the cell of the stem, electricity from an external source is passed through chromium sulphate.


At anode : Cr – 3e– = Cr3+

At cathode : Cr3+ + 3e– = Cr
	2.
A good example of Galvanic cell is Daniell cell. When the zn electrode in ZnSOu solution and Cu clectrode in CuSO4 solution are connected by a metal wires flow of electricity is produced.


At anode : Zn ( Zn2+ + 2e–

At cathode : Cu2+ + 2e– ( Cu

	3.
For the electrolysis of the electrolyte, electric energy from an external source is needed.
	3.
In this cell electric current is created by the flow of electrons due to chemical reaction

	4.
Anode is positively charged and cathode is negatively charged.
	4.
Anode is negatively charged and cathode is positively charged.

	5.
Electricity is passed through the substance created in the melted or solution state of electrolyte 
	5.
Electric current is produced due to flow of free electrons in chemical reaction. 


eq \o(((((,Ques.(6) (i) CH4(g) + Cl2(g) (CH3Cl(g) + HCl(g).


(ii) N2(g) + O2(g) (2NO(g); (H = 180(6kJ. [CB.-15]
a.
What is vinegar?
1

b.
A reversible reaction can be transformed into a one directional reaction. Explain
2

c.
How much oxygen is needed to produce 20gm product. Explain in light of the reaction (ii) of the stem.
3

d.
The bond energy of C–H, C–Cl, Cl–Cl and H–Cl is respectively 414, 326, 244, 431 kg/mole, calculate (H for the reaction (i) and show energy diagram for both the reactions.
4

Answer to the question no. 6
eq \o((,a) The aqeous solution of 6(10% Ethonoic acid is Vinegar.

eq \o((,b) The reaction where only the reactants turn into the product is called a unidirectional reaction. On the otherhand, the reaction which advances both in the forward and backward direction is called a reversible reaction.

For example : the combustion of limestone in a closed container is a riversible reaction.

CaCO3  eq \o((,((((((() CaO + CO2 (Closed container)

But the reaction becomes irreversable, if the lid of the container is taken off

CaCO3 ((( CaO + CO2 ((Open container)

Thus, reversible reactions can be transformed into an irreversible ones.

eq \o((,c) The reaction (ii) mentioned in the stem is (
N2 + O2 ( 2NO; (H = 180.6kj

The molecular mass of NO = (14 + 16) = 30

and       "    "        "     "  O2 = (16 ( 2) = 32

The product of the given reaction is No.

Thus, according to the reaction,

To produce 60gm No amount of Oxygen needed = 32 gm

(    "   "  20gm No     "     "      "         "    " =  eq \f(32 ( 20,60)  gm


= 10.67 gm.

Thus, 10.67gm Oxgen is needed to produce 20gm product that is No.
eq \o((,d) The reaction (i) mentioned in the stem is (
CH4 + Cl2 ( CH3Cl + HCl

That is H– eq \a(H,|,C,|,H)–H + Cl–Cl ( H– eq \a(H,|,C,|,H)–Cl + H–Cl

Given, the bond energy of C(H, C(Cl, Cl(Cl. and H(Cl are 414, 326, 244, 431 kj/mol respectively.

The total energy needed for breaking bonds = {414 + 244} = 65kj.

And the total energy of forming bonds = {326 + 431} = 757kj

That is (H = (658(757)kj

= (99kj

Since the value of (H of the reaction is negative, it is an exothermic reaction.

Again, the (H of the second reaction is positive, so it is an Endothermic reaction.

In exothermic reactions, the total energy of reactants (F1) is larger than the total energy of products (E2) That is, E1> E2. The product takes the formation energy from the total energy of reactants in the reaction and the remaining energy comes out in the form of heat. On the otherhand, the energy diagram of endothermic reaction is opposite to the energy diagram of exothermic reactions. In case of endothermic reactions, the total energy of reactants (E1) is smaller than the total energy of products (E2), that is E1<E2. In this case, as the energy of reactants is lesser than the total energy of products, it takes necessary energy from the environment.
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The energy diagrams of exothermic and endothermic reactions are given above.

eq \o(((((,Ques.(7) 
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   [CTGB.-15]
a.
What is mass number of atom?
1

b.
What do you understand by valency electron?
2

c.
Explain the chemical reaction occurred in the above cell. 
3

d.
The main substance which produced while the substance formed in anode passes through slaked lime is a strong antiseptic-analyze it. 
4

Answer to the question no. 7
eq \o((,a) The total number of proton and neutron in the nucleus of an atom is called the mass number of that element.

eq \o((,b) Since the electrons in the last shell of an atom are related to the valency of the elements they are called valence electrons, Like -

Na (11) = 1s2 2s2 2P6 3s1
Here, the valence shell is the third energy level and its number of valence electron is 1.

eq \o((,c) The cell mentioned in the stem is mainly an electrolytic cell of Nacl Solution. The reactions taking place in presence of platinum electrodes immersed in dilute solution of NaCl are given below -

	Cation
	Anion

	Na+
	Cl–

	H+
	OH–


When electric current is passed through the electrolyte due to lower position of H+ in the reactivity series, it is reduced at cathode and Hydrogen gas is produced.

Reaction at cathode : 2H+ + 2e– ( H2
Negative ions Cl– and OH– are attracted towards the anode. But as OH– is situated lower in the reactivity series, it is oxidized and produces Oxygen.

Reaction at anode : 40H– ( 2H2O + O2 + 4e–
In addition to this, some Cl– ion is oxidized and chlorine gas is produced.

Cl– ( Cl + e–
Cl + Cl = Cl2
eq \o((,d) Chlorine gas is obtained at the anode of the cell mentioned in stem. When this Cl2 gas is passed through slaked lime Ca (OH2) at a temperature of 40(C. Bleaching powder is produced in the process given below.

Ca (OH)2 (s) + Cl2 (g) ( Ca(OCl) Cl(s) + H2O (l)

The compound Ca (OCl) Cl or Bleaching powder produced in the reaction is a powerful disinfectant. The Bleaching powder produced in this way is widely used. Bleaching powder produces Hypoclorous acid is rapidly reduced and produces nascent Oxygen. After this, it reacts with HCl to produce nascent chlorine.

Ca (OCl) Cl + H2O + CO2 ( CaCO3 + CaCl2 + 2HClO

2HClO ( 2HCl + 2 [o]

2HCl + [o] ( H2O + 2[Cl]

In this way, the active oxygen and chlorine kill the protien of cells of tiny germs and disinfects.

eq \o(((((,Ques.(8) 
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   [SB.-15]
a.
What is electroplating?
1

b.
Why are metallic conductors called electronic conductors?
2

c.
Explain the reaction taking place in the above cell.
3

d.
Discuss the reactions that will take place in the anode and cathode if Bromine was used as electrolyte instead of CaF2 and Mercury anode is used.
4

Answer to the question no. 8
eq \o((,a) The process of coating a metal object with another less reactive metal is called electroplating.

eq \o((,b) The metal conductors like Brass, Iron, Cobalt etc are called electric conductors because the free electrons present in these metal rods take part conduction of heat and electricity.

eq \o((,c) In the cell mentioned in the stem melted CaF2 is used as electrolyte and Platinum anode and Carbon Cathode are used. When electricity is passed through the cell of the cation is attracted towards the cathode and anions towards the anode.

Reaction at anode : F( ( F + e(
F + F ( F2
Reaction at cathode : Ca2+ + 2e ( Ca

In this way, Calcium is produced at cathode and Flourine gas is produced at the anode.

eq \o((,d) The concentrated solution of Sodium Chlorid is called Brine. So, the following reactions takes place, if Brine is used instead of CaF2 and the anode is of Mercury.

Cation
Anion

Na+
Cl(
H+
OH(
Reaction at cathode :
H+ + e( ( H


H + H ( H2
Since the H+ ion is placed below, the Na+ ion it is reduced at first.

Reaction at anode :
Cl( ( Cl + e(

Cl + Cl ( Cl2
Again, as Mercury anode is used Cl( is oxidized instead of OH(.

On the other hand, due to the presence of Mercury NaoH is produced by combining Na+ and OH( ions.
	eq \o(((((,Ques.(9)
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a.
What is COD?
1

b.
Why is water mixed with alkali called conductor of electricity?
2

c.
A light bulb can be lit up using the above cell. Explain
3

d.
Analyze why the direction of flow of NH4+ and NO3–  is opposite.
4

Answer to the question no. 9
eq \o((,a) Chemical Oxygen Demand or the demand of Oxygen in Chemistry is called COD.

eq \o((,b) An electrolytic cell means a cell when electrolysis takes place by supplying electricity. Pure water (H2O) is composed of two H and one O atom. But pure water cannot be electrolyzed. If a little amount of alkali is dissolved in the pure water it is ionized. In this state, if electricity is passed through the water, it conducts electricity by the ions of the alkali. That is why, alkaline water is called conductor of electricity.

eq \o((,c) The cell mentioned in the stem is a Galvanic cell. Electric bulb can be lit using this cell.

In this cell pb/pb2+ (aq) electrode is used as cathode and fe/Fe2+(aq) electrode is used as anode. Fe electrode is immersed in FeSO4 solution and Pb is immersed in PbSO4 solution. A U-shaped tube containing NO3( and NH4+ ions is used for conection the two pots. Oxidation reduction occurs due to connecting the two electrodes using a wire.

Reaction at anod : Fe(s) ( Fe2+ (aq) + 2e(
Reaction at cathode : Pb2+ (aq) + 2e( ( Pb(s)

Total reaction : Fe(s) + Pb2+ (aq) ( Fe2 (aq) + Pb(s)

That is why, Fe anode itself releases electrons and is mixed with the solution as Fe2+ ion. On the other hand, Pb2+ ion accepts electrons from the cathode and accumulates on it as lead metal. That is, the electrons produced at anode transfers to the cathode and maintains electron balance. Thus, electron flow is created in the wire. In this condition. When a bulb is connected with the wire, it lights up.
eq \o((,d) The direction of flow of NH4+ and NO2( is opposite. In the mentioned cell Fe2+ ion is produced at the anode due to electrolysis. On the other hand, pb2+ from the solution accumulates on the cathode as Pb metal. So, we see that there is excess of Fe2+ ion in the anode container and scarcity of Pb2+ ion in the cathode container. We know that any specific ion can not remain alone. That is, a positive ion can not remain without the presence of a negative ion. Vice Versa. Therefore, same amount of So4(2 equal to Fe2+ ion has to be disappeared. Or else the oxidation reduction is stopped due to lack of balance. In this state, the positive ion (NH4+) and negative ion (NO3() are poured in the cathode and anode container respectively from the salt bridge. As a result, reaction continues eradicating the imbalance. That is why, the flow of NH4+ and NO3( is in the opposite direction in the cell.
eq \o((((((,Ques.(10) The first member of alkane is 'A'. Its incomplete combustion produces poisonous gas. [BB.-15] 

a.
What is molarity?
1

b.
Write the effect of the change of temperature in exothermic reaction. 
2

c.
The bond energy of C − H, O = O, H − O are 414, 498, 464kJ/mole respectively and produce 890kJ of heat energy from the reaction of the stem. Then calculate the bond energy of C = O. 
3

d.
Given reaction of the stem causes harm to heath, environment and economy- Analyze it. 
4

Answer to the question no. 10
eq \o((,a) The gram molecular mass or number of moles of solute dissolved each litre solution at constant temperature is called the molarity of the solution.

eq \o((,b) The reaction which occurs spontaneously and produces heat is called exothermic reaction. If temperature is increased in this reaction, the equilibrium shifts towards the right and moves in the backward direction and neutralizes the effect of temperature change. On the other hand, if temperature is decreased, the reaction advances in the forward direction and product is increased and as such the effect of temperature decreased is neutralized.

eq \o((,c) The combustion reaction of the first member of Alkane that is CH4 is given below :

CH4 + eq \f(3,2)O2 ( CO + 2H2O; (H = ( 890kj

Due to incomplete combustion of CH4 here Co is produced instead of CO2.

Heat of reaction ((H) = {Energy required for breaking bands} ( {Energy required in bond formation}

( ( 890 = {4 ( (C ( H) + eq \f(3,2) (0 = 0)} ( {(c = 0) + 4 (H ( 0)}

( ( 890 = {4 ( 414 + eq \f(3,2) ( 498)} ( {C = 0 + 4 ( 464}

( 890 = 2403 ( (C = 0) ( 1856

( C = 0 = 1437 kj/mole

( the bond energy of C = 0 is 1437 kj/mole.

eq \o((,d) In the incomplete combustion of the first alkane, CH4 posionous gas is produced. The combustion reaction

CH4 + eq \f(3,2) O2 ( CO + 2H2O we can see from the reaction that poisonous gas carbon monoxide (CO) is produced in the incomple combustion of Methane.

The effects of CO on environment and economy are given below (
Health Carbon monoxide is a colourless, tasteless and smell-less gar. If this gas is inhaled instead of Oxygen it mixes with the Haemoglobin of blood and produces a compound named Carboxy haemoglobin and prevents oxygen to be absorbed or tronsported by blood. As a result, if someone inhales co he becomes sick and moves towards death.

Carbon monoxide mixes with the smoke of evironment to produce smog. Again, though it is not directly related to green house effect due to its effect the amount of CO2 and CH4 increases in the air which increases green house effect.

Economy ( It is very expensive to transform CO into CO2 in industries. Other than this, as Co can not be used in any way the higher its production in industries higher is the loss.
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eq \o((((((,Ques.(11)In gasesous state hydrogen reacts with chlorine and form hydrogen chloride gas. The bond energies of H – H, Cl – Cl & H – Cl are 435 kJ, 244 kJ & 431 kJ respectively.
 [Mirzapur Cadet-15]
a.
What is electrolysis? 
1

b.
'On the opening of a bottle of a soft drink, gas and liquid come out with foam' (Explain. 
2

c.
How many gm of hydrogen need to produce 200kJ heat energy in the reaction of the stem? calculate it. 
3

d.
'The reaction of the stem is exothermic'( Justify the statement. 
4

Answer to the question no. 11
eq \o((,a) Chemical reaction can be done is electro-chemical cell using electrical energy is called electrolysis.

eq \o((,b) On the opening of a bottle of a soft drink, gas and liquid come out with foam. Because in soft drinks, the gas has dissolved at high pressure. When a bottle is opened, pressure is reduced in bottle and on reduced pressure, the gas with liquid come out with foam.

eq \o((,c) Given,


Bond energy of H ( H = 435 kJ mole(1

Bond energy of Cl ( Cl = 244 kJ mole(1 


Bond energy of H ( Cl = 431 kJ mole(1
Reaction of the stem is as following:


H2 + Cl2 ( 2 HCl


or, H ( H + Cl ( Cl ( 2H ( Cl

From the reaction we see that, 1 mole H ( H and 1 mole Cl ( Cl bond broke to produce 2 mole H ( Cl bond.

( Energy of reactant = Bond energy of 1 mole H ( H + Bond energy of 1 mole Cl ( Cl


= (435 + 244) kJ


= 679 kJ

And energy of product = 2 ( Bond energy of 1 mole H ( Cl


= (2 ( 431) kJ


= 679 kJ

( (H = (679 ( 862) kJ


= (183 kJ

H2 + Cl2 (( 2HCl      ;(H = (183kJ

1 ( 2 = 2

( To produce 183 kJ heat, hydrogen is need 2 g

( To produce 1 kJ heat, hydrogen is needed  eq \f(2,183) g

( To produce 200 kJ heat, hydrogen is needed  eq \f(2 ( 200,183) g


or, 2.183 g

( 2.183 g hydrogen is needed.

eq \o((,d) Given,


Bond energy of H ( H = 435 kJ mole(1

Bond energy of Cl ( C = 244 kJ mol(1

Bond energy of H ( Cl = 431 kJ mol(1
Reaction of the stem is as folowing:


H2 + Cl2 ( 2 HCl

or, H ( H + Cl ( Cl ( 2H ( Cl

From the reaction we see that, 1 mole H ( H and 1 mole Cl ( Cl bond broke to produce 2 mole H ( Cl bond.

( Energy of reactant = Bond energy of 1 mole H ( H + Bond energy of 1 mole Cl ( Cl


= (435 + 244)kJ


= 679 kJ

And energy of product = 2 ( Bond energy of 1 mole H ( Cl


= (2 ( 431) kJ



= 832 kJ

( (H = (679 ( 862) kJ


= (183kJ

Though the value of (H is negative, the reaction is exothermic. So, the reaction of the stem is exothermic.

eq \o((((((,Ques.(12) A thermo chemical equation is given below :
CH3 – CH3 + Cl2  eq \o(((((,sun light ) CH3 – CH2Cl + HCl

Bond energy of C – H = 414 kJ/ mole, Cl – Cl = 244 kJ/ mole, C – Cl = 326 kJ/ mole and H – Cl = 431 kJ/ mole.

Observe the above reactions and answer the questions.

[Mymenshingh Girls' Cadet-15]
a.
What is pH? 
1

b.
Explain not every mineral is ore. 
2

c.
Calculate the value of (H in the above reaction. 
3

d.
Explain the significance of the above equation.  
4

Answer to the question no. 12
eq \o((,a) The negative logarithm of  concentration of hydrogen ion in a solution is known as pH.

eq \o((,b) Minerals are those substance that occur naturally in the earth's crust where as those minerals which have high percentage of a particular metal and from which metal can be extracted profitably are called ores. Hence, all ores are called minerals. but, metals cannot be extracted from all minerals profitably. Only some minerals have high concentration of the metal. Therefore all mineals are not ores.

eq \o((,c) CH3CH3(s) + Cl2(g) (( CH3CH2Cl(aq) + HCl(g)
In this reaction 1 mole of C ( H & 1 mole of Cl ( Cl bonds is broken and 1 mole of  C( Cl & 1 mole of H ( Cl bonds is formed. Total energy required for breaking 1 mole of C ( H and 1 mole of Cl ( Cl is = (414 + 244) kJ = 658 kJ.

1 mole H ( Cl is = (326 + 431) kJ = 757 kJ.

So the change of heat in reaction ((H) = Total energy required for breaking the old bonds ( Total enery evolved in the formation of new bonds.

= (658 ( 757) kJ

= (99kJ

Thus 99 kJ heat is evolved in the reaction.
eq \o((,d) In stem, the reaction is,

CH3CH3(g) + Cl2(g) eq \o(Sunlight,(((() CH3 ( CH2Cl(g) + HCl(g) 

The significance of above reaction is given below:

1.
For this equation, we find that both the reactants (CH3 ( CH3, Cl2) and products (CH3 ( CH2Cl4HCl) are in gaseous state.

2.
From the equation, we know that ethane reacts with chlorine to from ethyl chloride and hydrogen chloride.

3.
From one mode of ethane reacts with one mole of Cl2 to form one mole of hydrogen chloride and one mole of ethyl chloride.

4.
(CH3 ( CH3) = 12 + 1 ( 3 + 12 + 1 ( 3 = 30g ethane reacts with 73 g chlorine to form 64.5g ethyl chloride and 365g HCl.

5.
At STP, 22.4 L ethane reacts with 22.4L chlorine gas to form 22.4L ethyl chloride and 22.4L hydrogen chloride.

eq \o((((((,Ques.(13) (i) Acid + Base (( X + Y


(ii) NaCl + AgNO3 (( L + M 
[Pabna Cadet-15]
a.
What is reversible reaction? 
1

b.
Explain Exothermic and Endothermic reaction. 
2

c.
Complete the following reaction above stem mentioned.
3

d.
Explain the types of reaction above stem mention.  
4

Answer to the question no. 13
eq \o((,a) In reversible reaction, the reactants react and convert to products, at the same time the products react again and convert to reactants is called reversible reaction.
eq \o((,b) Exothermic reaction : When heat is produced at the time of producing the products from reactants. The reaction is exothermic reaction.

N2 +3H2 = 2NH3,  (H = ( 92 kJ

The value of (H is negative. 

Exothermic reaction: When heat is absorbed at the time of producing the products from reactants, the reaction is endothermic reaction. 


N2 + O2 = 2NO, (H = + 180kJ

The value of (H is positive. 

eq \o((,c) Reaction: When acid and base are mixed together, they undergo neutralization reaction and salt, water are produced. Neutralization reaction are exothermic reaction. The value of (H of a strong and strong acid base is about - 57.3 kJ.

Acid + Base (   eq \o(Salt,X) +  eq \o(Water,Y)
Reaction II: NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s)
When the solution of sodium chloride and silver nitrate are mixed together, then the solution of sodium nitrate and precipitate of silver chloride are produced. Hence a precipitation is produced, this reaction , is called precipitation reaction and is irreversible reaction.
eq \o((,d) The reaction one is neutralization reaction and two is precipitation reaction.
Explanation : When an acid and a base reacts with each other and produced salt and water is known as neutralization reaction. In stem, X and Y are salt and water respectively. So the reaction (I) is neutralization reaction. In neutralization reaction, B be heat is produced beside salt and water.

When two soluble compounds are mixed in a certain solvent and if any new compound is produced that is insoluble or sparingly soluble in that solvent, the compound settles at the bottom of the container as solid. If the new compound settled at the bottom of the container is not dissolved in the solvent, it is called precipitation reaction. In reaction (II) L is NaNO3 which is aqueous and M is AgCl which is solid form. AgCl is not dissolved in water. So the reaction (II) is precipitation reaction.

eq \o((((((,Ques.(14) 10 g Galana + O2  eq \o((,(() Metal Oxide + X (g)

Metal Oxide + C (s)  eq \o((,(() Metal + Y (g)
[Comilla Cadet-15]
a.
What is the colour of dry copper sulphate?
1

b.
Why periodic number and Oxidation Number are not same?
2

c.
How much metal, found, calculate using stem reaction?
3

d.
It stem X & Y gas related with Acid rain or not? Analyze with related reaction.
4
Answer to the question no. 14
eq \o((,a) The colour of dry copper sulphate is white.
eq \o((,b) Periodic number is the number of orbit in where the last electron enters. But oxidation number is the change number of an element in a compound. So the periodic number and the oxidation number is not same. Suppose, in NaCl, the oxidation number of Na is one, where the periodic number of Na is 3.

eq \o((,c) The furmula of Galena is Pbs. 

There reaction is. 


2PbS + 3O2  eq \o((,(()  2PbO + 2SO2

= 2.(207 + 32)
 2.(207 + 16)


= 2 ( 239
= 2 ( 223


= 478
= 446
From 446 gm PbO, Pb is produced 414 gm

414

( From   1 gm PbO, Pb is produced  eq \f(414,446)  gm

( From 9.33 gm PbO, Pb is produced  eq \f(414 ( 9.33,446) gm 

or, 8.66 gm.

( 8.66 gm Pb is found.

eq \o((,d) From c,

The X and Y gasses are SO2 and CO2 respectively, which are responsible for acid rain.

All living beings produces carbon dioxide during respiration and leaves it to atmosphere. Any fire work and volcanic eruption causes the deposition of carbon dioxide in atmosphere. Brick fields, industries and exhaust of vehicles emit carbon dioxide. During flushing in storm, nitrogen dioxide gas is produce in atmosphere. Carbon dioxide react with water present jn air produce acid. 

CO2(g) + H2O(e) ( H2CO3 (aq) sulpher/nitrate

During volcanic empticm sulphur dioxide and nitric oxide is produced. If the fiids of the electric power station, brick fiekls, ixidustnes, caoii, and petroleum contain they produce sulphur dioockte and nitric oxide which are released in the atmo^^iere. SuJ^ntr dioodde reacts with atmospheric water and produces sul^hurus acid. Sulphur dioxide reacts with oxygen and ozone of atmosphere and produce sulphur trioxide which reacts with atmospheric water and produces sulphuric acid.

SO2(g) + H2O(l)
 (  H2SO4(aq)

SO3(g) + H2O(l) (  H2SO4(aq)

These acids fall on the earth surface with rain. Due to acid rain the pH value of ponds and soil become 4 or less than 4. That means soil and water becomes acidic. That affects the ecosystem badly and causes extinction of many living beings.

eq \o((((((,Ques.(15)  
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[Feni Girls' Cadet-15]
a.
What is kinetic theory of particles?
1

b.
"Nylon is a condensation polymer"-Explain with reaction.
2

c.
Explain the reactions occur at cathode and anode in the above electrolysis.
3

d.
How will you prepare caustic soda using above cell by changing its electrolyte? Write with reactions.
4

Answer to the question no. 15
eq \o((,a) Every matter is made of small particles and can exist in any particular state either solid, liquid or gasseous state. The particles of a matter remain kinetic in each state.
eq \o((,b) The method of polymerization where innumerable molecule of more than ore different reactant and linked together is called condensation polymerization. The polymer which is formed by condensation polymerization is known as condensation polymer. Nylon is formed by condensation polymerization with HOOC − (CH2)x − COOH and H2N − (CH2)x − NH2 of many molecules. So nylon is a consation polymer.
eq \o((,c) In   stem,   M2O3   is   aluminium   trioxide (Al2O3). Aluminium is extracted from Al2O3 by electrolysis. Explanation : In the electrolysis of AI2O3 60%. NaaAlFe and 20% CaF2 is added in molten Al203.' NasAlFe is used to reduce boiling point of Al2O3 (2050°C to 950°C). Then we complete the cell and electricity is passed then electrolysis is continue. 

Primary decomposition : Al2O3(l)(2AP+(l) + 3O2((l)

Reduction at cathode : AP+(l) + 3e( Al(l) 

Oxidation at anode : 2O2(l) ( 2O + ue(

20 ( O2(g)

The produced aluminium is taken from cell at liquid state. Because the melting point is 660°C. The produced oxygen at anode reacts with carbon to form carbon monoxide and carbon dioxide.

eq \o((,d) For electrolysis dipping the anode and cathode in sodium chloride solution as usual, electricity is supplied. Mentionable that as a result of supplying electricity the anode and cathode reaction is slightly complex. As water is an electrolyte that is why when electricity is supplied to the sodium chloride solution oxidation reduction in water happen as well as sodium chloride. The main oxidation-reduction occurred in anode and cathode is discussed below. There are sodium ion (Na+), chloride ion (CI"), hydrogen ion (H+) and hydroxyl ion (OH() in sodium chloride solution. Chloride ion is oxidized in anode and hydrogen ion is reduced in cathode.
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Anode reaction : 2Cl((aq) ( Cl2(g) + 2e(
Cathode reaction : 2H+(aq) + 2e( ( H2(g)

In fact electrons produced in anode reach to cathode by wire and supply the required electron for reduction of water. Hydroxy 1 ions produced in cathode and join together with sodium ion and remain in solution as sodium hydroxide (NaOH). Thus sodium hydroxide found as byproduct with the chlorine and hydrogen gas on electrolysis of sodium chloride.

eq \o((((((,Ques.(16)   

	Metal ion
	Electronic configuration

	M+3
	[Ne] 3s0p0

	D+2
	[Ar] 3d10 s0

	Y+1
	[Ne] s0


[Sylhet Cadet-15]
a.
What is BOD? 
1

b.
What is the distinction between hard and soft water? 
2

c.
Oxide of M shows amphoteric properties. ( Explain. 
3

d.
Explain the electrolysis method to get Y metal from its salt. 
4

Answer to the question no. 16
eq \o((,a) The Oxygen needed to decompose the organic matters in water in presence of air in known as BOD (Biological oxygen demand).

eq \o((,b) The distinction between hard and soft water is given below :

	Hard water
	Soft water

	(1) 
Hard    water    contain 


Ca2+ Mg2+ etc

(2)
Examples : Underground water.
	(1) Soft   water   does not
contain Ca2+ Mg2+ etc 

(2) Examples : Ponds water, rivers water.


eq \o((,c) In stem. M+3 is aluminium ion (Al3+) which oxide shows atmphoteric properties.

The oxide which can form salt by reacting with acid or base individually is called amphoteric oxide Al2O3 is a amphoteric oxide.

Properties of acidic of Al2O3 : Aluminium trioxide (Al2O3) reacts with base sodium hydroxide (NaOH) to form salt and water which shows that Al2O3 is acidic in nature. 

Al2O3 + 2NaOH ( 2NaA1O2 (aq) + H2O(l) 

Properties of basic of Al2O3 : Aluminium trioxide (Al2O3) reads with acid hydrochloric acid (HCl) to form salt and water which shows basic in nature.

Al2O3 (S) + 6HCl(aq)  ( 2AlCl3 (aq) + 3H2O.

eq \o((,d) In stem, Y+ is sodium ion (Na+) which get metal form from its salt by electrolysis.

Explanation : Na can produce from melted NaCl by electrolysis. As a result, sodium (Na) and chlorine (Cl) gas is produced at cathode and anode respectively. 

NaCl(l) ( Na+(l) + Cr(l)

Reduction at cathode : Na+(l) + e( ( Na(l)

Oxedation at anode : 2Cl−(l) ( Cl2(g) + 2e(
 In iron tank a minture of NaCl (42%) and CaCl2 (58%) is heated at 600°C to melt. A graphite enters into tank as anode and iron is used as cathode. If we complete the cell cathode attract the Na+ and anode attract the cr. When Na is produced at cathode it is kept into a pot filling with kerosene The produced Cl2 gas at anode is come out through a tube.

eq \o((((((,Ques.(17)  Look at the picture And answer the relevant questions.
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 [Barisal Cadet-15]
a.
What is nuclear reaction?
1

b.
Draw the energy diagrams of reactions on the basis of heat change.  
2

c.
The cell reaction is spontaneous, discuss with the help of stem cell reactions and salt bridge. 
3

d.
If the figure is replaced by a dry cell, the mechanism of the stem cell is not concurrent( Explain.
4

Answer to the question no. 17
eq \o((,a) When reaction occur in the nucleus of a atom of a element and then that atom change into another elements atom, the reaction is called nuclear reaction.

eq \o((,b) The energy diagram are give below :
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eq \o((,c) The cell reaction is spontaneous, Discussion .

Discussion :
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Copper rod is dipped in copper sulphate solution as cathode m a container; in another container zinc rod is dipped in zinc sulphate solution as anode. A U shaped tube full of inert electrolyte (KCl) solution is dipped into the two solutions to make contact with the solutions of the containers. Now, if the two electrodes are connected with wire the following oxidation-reduction reaction will happen spontaneously.

Anode reaction :
Zn(s)
(( Zn2+(aq) + 2e(
Cathode reaction : 
Cu2+(aq) + 2e( (( Cu(s)

Zn(s)  + Cu2+(aq)  ( Zn2+(aq) + Cu(s)
That is Zn anode oxidized by donating electron, dissolves as Zn2+(aq) ion in solution. On the other hand Cu2+(aq) ion of solution will settle on the cathode as metallic Cu2+(s), accepting electrons from cathode. In fact the produced electrons of anode reach to cathode by wire and make electronic equilibrium. Thus, if two electrodes are connected with wire an electron flow will be created from anode to cathode.

In the cell, salt bridge balance the imbalance of ion. So the cell reaction is spontaneous.

eq \o((,d) If the figure is replaced by a dry dell, then the mechanism of the stem is not concurrent. We find it when we see the mechanism of dry cell.

Mechanism :

Generally small jar or pot made of Zn is used as anode in dry cell. The jar is filled with Manganese di~oxide (Mn02) and electrolytic solute. Making paste of ammonium chloride (NH4Cl) and zinc chloride (ZnCl2) with water used as electrolyte. Then filling the zinc jar with paste, cathode rod is inserted in the middle position. Carbon rod coated with manganese-di-oxide is used as cathode. If an intersection of dry cell is done, we will see the carbon rod at the center of the cell and upon that a coat of manganese dioxide and then condensed paste of starch, ammonium chloride and zinc chloride and at the outer sphere a layer of zinc plate.

Electron flow can be produced by accepting -donating of electron (oxidation-reduction).

Anode reaction :    Zn(s) (  Zn2+(aq) + 2e(
Cathode reaction : 2NH4+(aq) + 2MnO2 + 2e (
2NH3(aq) + Mn2O3(s) + H2O(l)

Zn(s) + 2NH4+(aq) + 2MnO2(s) ( Zn2+(aq) + 2NH3(aq) 

+ Mn2O3(s) + H2O(l)

In anode zinc rod is oxidized and produced two electron and zinc ion. The zinc ion will mix with paste. On the other hand, manganese di-oxide m cathode reduced by receiving two electrons produced in anode. Ammonium ion only helps to complete the reduction process of manganese di-oxide. Carbon rod conveys the produced electrons from anode to cathode. We know that the creation of electric flow is the flow of current. 

So we see that if the stem's figure is replaced by a dry cell, the mechanism of the stem cell is not concurrent.

eq \o((((((,Ques.(18) There are three elements X, Y and Z arranged based on increasing order of their atomic 

Numbers , Where the atomic number of element Z is 19. From their  electronic configurations it is seen that there are equal number of electrons present in the  3rd shell of Y and Z.
[Rangpur Cadet-15]
a.   What is the latent valency?
1

b.   Why are the alkali metals monovalent?
2

c.
Find out the positions of X, Y and Z in the periodic table.
3

d.  Element Z conducts electricity in solid state but ZX does not conduct electricity in solid state. Explain the reasons behind this.
4
Answer to the question no. 18
eq \o((,a) The valency in unsaturated compounds represented by double or triple bonds, which can add on univalent atoms in pairs to form saturated compounds is known as latent valency.

eq \o((,b) In alkali metals, the number of electrons in the outermost shell is 1. The number of unpaired electrons of an element is the outermost shell is equal to the valency of that element. That's why the alkali metals are monovalent.

eq \o((,c) In stem, X, Y and Z are arranged based on increasing order of their atomic numbers, where the atomic number of Z is 19. So, the X, Y and Z are chlorine. Argon and Potassium respectively. The position of these element in the periodic table depends on electronic configuration. 

Position of chlorine :


Cl(17) ( Is2. 2s2. 2p6 .3s2 . 3p5 

So the last elelctron enters in 3rd shell and the number of last shell electrons are 7. So, the position of Cl is in 3rd period and (10 + 7) or 17 group. Position of Ar :

Ar(18) ( 1s2. 2s2. 2p6. 3s2. 3p6
So, the last electron enters into 3rd shell and the number of last shell electrons are 8 i.e. octet. So the position of Ar in 3rd period and zero group. 

Position of Potassium :


K(19) ( Is2. 2s2. 2p6 .3s2 . 3p5 . 4s1
So the last electron enters into 4th shell and the number of last shell electron are 1. So, the position of k in 4th period and group 1.

eq \o((,d) In stem, the element Z and X is k and CI. So, the compound of ZX is KCI. K conduct electricity in solid state but KCI does not conduct electricity m solid state. 

Explanation :

K conduct electricity: In k, the valency electrons are situated far away from the nucleus. So the attraction force will be less. So, in k crystal, the electrons moving freely in the whole metal lattice. The free electrons do not stay on any fixed atoms but they move over the whole metal lattice. For these moving electrons, the k conduct electricity. 

But, KCI which is ionic compound have no free electrons and in solid state. KCI does not dissociate into ions. That's why KCI does not conduct electricity. 

So, for free electrons k conducts electricity but KCI does not conduct electricity in solid state.

eq \o((((((,Ques.(19) A is a gas with molecular mass 16 is burnt in air where compounds form with different bond energies as mentioned below. [Mymensingh Girls'  Cadet-14]
	Bond 
	Bond energy (kJ/mole) 

	C–H
	
414

	O=O 
	
498

	H–O
	
464

	C=O
	
745 


a.
What is BOD? 
1

b.
Being metal hydroxide Fe(OH)2 is not an alkali, Why? 
2

c.
How would you explain valency of the element leaving hydrogen of gas molecule mentioned in the stem. 
3

d.
From the given data prove that reaction is exothermic. 
4

Answer to the question no. 19
eq \o((,a) The amount of oxygen required by aerobic micro-organisms to decompose the organic matter in a sample of water. 

eq \o((,b) Metal oxide or hydroxide and compound like this which form salt and H2O by reacting with acid are called base. Alkali are those base which dissolve in water Fe(OH)2 is base because it reacts with acid to form salt and H2O but it does not dissolve in water. That’s why Fe(OH)2 is base, not alkali. 
eq \o((,c) Methane (CH4) has molecular mass 16 which on during produce CO2 and H2O. So, ‘A’ gas of the stem is Methane (CH4). The combustion reaction is written below: 

CH4 + 2O2 ( CO2 + 2H2O

From the above mentioned reaction we see that oxygen remove hydrogen from methane. The valency of oxygen is explained below: 

The combining power of an element, especially ions measured by the number of hydrogen atoms it can displace or combine with is called valency of that element. 

Oxygen combine with two hydrogen to form water molecule. So, it’s valency is two. Valency can also be explained by the number of odd electron present in the outermost orbit of an element. 

8O ( 1s2 2s2 2px2 2py1 2pz1
From the electronic configuration it is seen that oxygen has two odd electron in its outermost orbit. So, valency of oxygen is 2. 
eq \o((,d) Reaction of stem is as following : 

CH4 + 2O2 ( CO2 + 2H2O

or, eq H – \s(H,|,C,|,H) – H + 2 O = O    O = C = O + 2  H – O – H

Given,

C ( H bond energy = 414 kJ/mol

O = O bond energy = 498 kJ/mol

H ( O bond energy = 464 kJ/mol

C = O bond energy = 745 kJ/mol

In the reaction 4 C ( H and 2 O = O bond break to form 2 C = O and 4 H ( O bond.

Now, Energy of the reactants

= 4(C ( H bond energy) + 2 (O = O bond energy)

= (4 ( 414 + 2 ( 498)kJ

= 2652 kJ. 

Energy of products

= 2(C = O bond energy) + 4(H ( O bond energy) 

= 2(2 ( 745 + 4 ( 464)kJ

= 3346 kJ

( Change of heat in the reaction

= Energy of reactant ( Energy of product

= (2652 ( 3346) kJ

= ( 694 kJ

From the above calculation we see that change of heat in the reaction is negative (energy of product is higher). So, it is a exothermic reaction.
eq \o((((((,Ques.(20) See the stem and answer the related questions: 

(i)   eq \a(2,1) H +  eq \a(2,1) H (   eq \a(3,2) He +  eq \a(1,0)n + energy 

(ii) 0n1 + 92U235 (  eq \a(141,56)Ba +  eq \a(92,36)Kr + 3  eq \a(1,0)n + energy 

(iii) Petroleum + O2 ( CO2 + H2O + energy 

[Joypurbat Cadet-14]
a.
What is ore? 
1

b.
Write down the preparation of baking powder. 
2

c.
How are the reaction (i) and (ii) completed? Explain.
3

d.
Analyze the feasibility of above reactions to produce electricity in Bangladesh? 
4

Answer to the question no. 20
eq \o((,a) Ore is a naturally occurring solid material form which a metal or valuable mineral can be extracted profitably. 

eq \o((,b) The main constituent of baking powder is NaHCO3 which is produced by using limestone, ammonia gas and table salt. 

At first CO2 (produced from the decomposition of limestone) passed through ammonia saturated brine (high concentration of solution of NaCl). By this process first NH4HCO3 is produced which react with NaCl to produce NaHCO3.

CO2 + NH3 + H2O ( NH4HCO3
NH4HCO3 + NaCl ( NaHCO3 + NH4Cl

Sodium bi carbonate precipitated as crystal and it is then collected and mixed with dry acid like citric or tartaric acid and starch to make baking powder. 
eq \o((,c) Reactions of the stem are as follows :

(i)11H + 21H ( 32H + 10n + energy

(ii) 10n +235 92U (141 56Ba +9236Kr + 3 10n + energy

We know that, nuclear reaction in which heavy nucleus can be formed by joining of smaller nucleus, which is called nuclear fusion reaction. 

On the otherhand, nuclear reaction in which heavy nucleus dissoicate into smaller neucleus, which is called nuclear fission reaction. 

So, the first reaction is a fusion reaction and second one is a fission reaction. 

1st reaction occur in high temperature (15 million (C). Two hydrogen atoms join together and form helium neucleus that is helium atom. Such type of reaction occur is sun and hydrogen bomb. 

On the otherhand in 2nd reaction, radioactive 23592U is hitted by neutron which causes the breaking of Uranium nucleus. In this process Ba and Kr atoms are produced. In this reaction 3 neutron is also produced. In both reaction a large amount of heat is produced. 

eq \o((,d) Reaction (i), (ii) and (iii) fusion, fission and combustion reaction respectively. 

Fusion reaction can produce a lot of heat energy. Which could be used to produce electricity. But fusion reaction is hard to start and control. The big problem with nuclear fusion is confinement. The fusion process requires highly energetic hydrogen nuclear to collide, but a terrestrial (Earth-base) plasma of such nuclei will quickly expand and cool until there is no longer enough energy to keep fusion events going. 

On the otherhand fission reaction can be controlled. It has a huge structural expense to begin with. But it yields a lot of energy. Fission reaction has some severe problem like radioactive waste, probability of explosion. radioactivity etc.

Combustion of petroleum can also be used to produce electricity. But this process costs a lot and harmful for environment. 

From the above discussion we can say that, it is time for change. We should use fission reaction to produce electricity. If nuclear plant could be built and radioactive waste is managed perfectly electricity deficiency of our country will and permanently. 

eq \o((((((,Ques.(21) Bond energy of A–A, B–B and A–B are 435 kJmol–1, 244 kJmol–1 and 431 kJmol–1, A reacts with B as following way, 

A2 + B2 ( 2AB 
[Joypurbat Cadet-14]
a.
What is cracking?
1

b.
Write down the spot removing technique of bleaching powder
2

c.
Calculate (H value from the given data. 
3

d.
Compound AB is formed by synthesis process-analyze. 
4

Answer to the question no. 21
eq \o((,a) Breaking of a large molecule to smaller molecule by heat or catalyst is called cracking. 

eq \o((,b) Spot removing technique of bleaching powder : 
Bleaching powder reacts with atmospheric carbon dioxide and water and produce hypochlorous acid. Hypochlorous acid dissociates instantly and produces active oxygen. This active oxygen removes the spots by oxidation reaction. 
eq \o((,c) Given,

Bond energy of A ( A = 435 kJ mol(1
Bond energy of B ( B = 244 kJ mol(1
Bond energy of A ( B = 431 kJ mol(1
Reaction of the stem is as following : 

A2 + B2 ( 2AB

or, A ( A + B ( B ( 2A ( B

From the reaction we see that, 1 mole A ( A and 1 mole 

B ( B hond broke to produce 2 mole A ( B bond,

( Energy of reactant = Bond energy of mole A ( A + Bond energy of 1 mole B ( B= (435 + 244) kJ

                                               = 679 kJ

And energy of product = 2 ( Bond energy of 1 mole A ( B


= (2 ( 431) kJ


= 862

( (H = (679 ( 862) kJ

 = ( 183 kJ

eq \o((,d) Synthesis reaction is one type of addition reaction. In synthesis reaction two or more element combine together to form new compound reaction of stem is as follow :

A2 + B2 ( 2AB

In this reaction A and B element combine together to form AB compound. So, it is a sythesis reaction. 

From the above discussion we can say that, compound AB is formed by synthesis process.
eq \o((((((,Ques.(22) Both Sharmin and Merina use natural gas for cooking. Although there are black shades at the bottom of the pans in Sharmins house, but there is no such type of shades at the bottom of the pans in Merina's house. 
[Pabna Cadet-14]
a.
What is chemical equilibrium? 
1

b.
Define functional group with example. 
2

c.
What type of reactions occur due to the cooking of their house? 
3

d.
In which of the house of the stem gas is wested during cooking? Give reasons in favour of your answer. 
4
Answer to the question no. 22
eq \o((,a) In a chemical reaction, chemical equilibrium is the state in which both reactants and products are present in concentrations which have no further tendency to change with time. 

eq \o((,b) A function group (also known as functional moiety) is a specific group of atoms within a molecule that is responsible for characteristics chemical reactions of that molecule. 

Example: ( OH is the functional group of alcohol and ( CHO is the functional group of aldehyde. 

eq \o((,c) In both case of the stem combusion reation occurs. 

Explanation : A combustion reaction is a type of chemical reaction where a compound and an oxidant (oxygen) is reacted to produce heat and a new product. 

In Merina’s house natural gas (CH4) is fully oxidized (combusted) and produce CO2 and water. And following reaction occur in this case. 

CH4 + 2O2 ( CO2 + 2H2O

But in Sharmins’ house combustion reaction do not occur properly due to absence of required amount of oxygen. Following reaction occurs in this case : 

	CH4 + 3O2 ( CO2 +C +2H2O

2CH4 + 3O2 ( 2CO + 4H2O
	In presence of lesser amount of O2 than requirement. 


Produced carbon particle is the reason black shades at the bottom of the pans. 

eq \o((,d) In Sharmin’s house natural gas is wasted during cooking.

From the answer of (c) we get that reaction occur in Sharmin’s house is, 

CH4 + 3O2 ( CO2 + 2H2O + C

2CH4 + 3O2 ( 2CO + 4H2O

From this reaction we see that in Sharmin’s house natural gas do not combusted fully. 

Due to incomplete combustion less amount of heat is produced. So, the requirement of natural gas for cooking get increased. 

On the other hand in Merina’s house natural gas combusted fully to produce highest amount of heat. So, no wasting occurs there.

From the above discussion we can say that, in Sharmin’s house natural gas being wasted.

eq \o((((((,Ques.(23) i. CH4(g) + Cl2(g) = CH2Cl2(g) + 2HCl(g) 

ii. CH4(g) + O2(g) = CO2(g) + X(g) 

The bond energy of C – H, C– Cl and H – Cl are 414 kJ/mol, 326 kJ/mol and 431 kJ mol respectively.
[Jhenidah Cadet-14]
a.
What is called alloy? 
1

b.
Explain that H2SO4 can act as oxidant and dehydrating agent. 
2

c.
Determine the value (H of (i) reaction. 
3

d.
How many molecules are there in X gas? 
4
Answer to the question no. 23
eq \o((,a) Uniform mixture (solution) of metals and non-metals are called alloy. 

eq \o((,b) H2SO4 can act as oxidant and dehydrating agent. 

As oxidant : Those compound who oxidize other compound are called oxidant. Concentrated H2SO4 oxidizes KI to iodine. 

2KI + 2H2SO4 (conc.) ( K2SO4 + I2 + SO2 + 2H2O

So, it acts as a oxidant. 

As dehydrating agent : Compound that absorb water from organic compounds and nature is called dehyrating agent. Concentrated H2SO4 absorb water from sucrose and covert it into black carbon. 

C12H22O11 + H2SO4 (concentrated) ( 12C+[11H2O + H2SO4]
eq \o((,c) Given,

Bond energy of C ( H = 414 kJ/mol

Bond energy of C ( Cl = 326 kJ/mol

Bond energy of H ( Cl = 431 kJ/mol

We know t hat,

Bond energy of Cl ( Cl = 244

Reaction (i) of the stem is, 

CH4(g) + Cl2(g) ( CH2Cl2(g) + 2HCl(g)

or, eq H – \s(H,|,C,|,H) – H(g) + Cl – Cl(g) ( H – \s(H,|,C,|,Cl) – H(g) + 2H – Cl(g)
From the reaction we see that, 2 moles of C ( H and I mole of Cl ( Cl bond broke to form 2 moles of C ( Cl and 2 moles of H ( Cl bond. 

So,energy required to break bonds = 2 ( (bond energy of 1 mole C ( H) + bond energy of 1 mole Cl ( Cl

= (2 ( 414 + 244)kJ

= 1072 kJ

And,Energy released in bond formation = 2 ( (bond energy of 1 mole C ( Cl) + 2 ( (bond energy of 1 mole H ( Cl)

= (2 ( 326 + 2 ( 431)kJ

= 1514 kJ

So, change of heat in the reaction, (H = Heat absorbed in the bond breaking ( Heat released in the bond formation. 

= (1072 ( 1514)kJ

= ( 442 kJ

eq \o((,d) By completing the reaction of chemical eqn (ii) of stem we get,

CH4(g) + 2O2(g) ( CO2(g) + 2H2O(g)

So, the ‘X’ gas is H2O (water vapor). From the above reaction we see  that 2 moles of H2O is produced in this reaction. 

Again, we know that,

1 mole molecule = 6.023 ( 1023 molecule

( 2 mole of H2O molecule = 2 ( 6.023 ( 1023 molcule


= 1.2046 ( 1024 molecule

So, 1.2046 ( 1024 molecules of H2O is produced in the stem’s reaction.

eq \o((((((,Ques.(24) A thermo chemical reaction is given below.

CH3Cl + Cl2 = CH2Cl2 + HCl

Here, the bond energy of C ( H, C ( Cl, Cl ( Cl & H ( Cl is 414, 326, 244 & 431 kJ/mol respectively.
 [Comilla Cadet-14]
a.
What is hydrated water?
1

b.
Benzene is an aromatic hydrocarbon, why?
2

c.
Calculate the value of (H according to the information in the stem.
3

d.
The heat evolved/absorbed in this reaction depends in the internal structure of reactant & products. Explain with logic. 
4

Answer to the question no. 24
eq \o((,a) Water molecule that joins with ionic compounds is called hydrated water.

eq \o((,b) The organic compound in which the number of delocalised (()-pi electron is (2n + 2), molecular shape is. Planner is known as aromatic compound. Here n = 0, 1, 2, 3 ............. etc. When n = 1, then 2n + 2 = 6 and the number of delocalised (()-pi electrons is 6. Besides the shape of benzene is plannar. So, benzene is aromatic compound. 

eq \o((,c) According to the stem, 

So, it is shown that in this reaction 1 mole C ( H and 1 mole Cl ( Cl breaks bond. For this, the necessary energy = 414 + 244 = 658 kJ.

Again, in this reaction 1 mole C ( Cl and 1 mole H ( Cl bond will create. Here produced energy = 326 + 431 = 757 kJ. 

 The energy of breaking the bond < emerged energy for creating new bond. 

So, it is a exothermic reaction, that means  (H negative. From the difference of these two values, we get the value of (H. 

(H = 658 ( 757 = ( 99 kJ. 

eq \o((,d) The heat evolved/absorbed in this reaction depends in the internal structure of reactant and products. 

Explanation:In performing the chemical reaction breaking of old bonds and formation of new bonds take place. Energy of different existing bonds in the chemical compounds is different. Energy is needed to break the bond and energy is evolved in bond formation. Calculation of the change of heat in a reaction is done using the equation below by evaluating the total energy required for breaking the bonds and total energy required for breaking the  bonds and total energy evolved in the formation of new bonds. Change of heat in a reaction = Total energy required for breaking the old bonds – Total energy  required for breaking the old bonds – Total energy evolved in the formation of new bonds. If the heat change is negative the reaction is exothermic and if positive the reaction is endothermic. 

So it is said that the heat evolved/absorbed depends in the internal structure of reactants and products.
eq \o((((((,Ques.(25) Follow the stem carefully and answer the following question according to the stem. 
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 [Comilla Cadet-14]
a.
What is lemiting reactant?
1

b.
Why carbon tablet is used when hydrogen chloride gas is produced in our stomach?
2

c.
Explain with cell reaction which is occurred anode and cathode in the above stem.
3

d.
Why salt bridge is important in this process? Explain with logic.
4

Answer to the question no. 25
eq \o((,a) All the time of reaction among more than one reactants the reactant that does not remain in reaction medium is called the limiting reactant. 

eq \o((,b) Most anti-acid tablets contain NaHCO3. When it is mixed with stomch acid containi9ng Hcl, the acid is neatralized. The reaction coald be considered to be a neutralization reaction. The products of this reaction are Nacl, co2 and H2O. The reaction is : NaHCO3 + HCL ( NaCl + H2O + CO2.
	eq \o((,c)
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Copper rod is dipped in copper sulphate solution as cathode in a container; in another container zinc rod is dipped in zinc sulphate solution as anode. A U shaped tube full of inert electrolyte (KCl) solution is dipped into the two solutions to make contact with the solutions of the containers. Now, if the two electrodes are connected with wire the following oxidation-reduction reaction will happen spontaneously. 

Anode reaction : Zn(s) ( Zn2+(aq) + 2e(
Cathode reaction : Cu2+(aq) + 2e( ( Cu(a)

Zn(s) + Cu2+(aq) ( Zn2+(aq) + Cu(s)

That is Zn anode oxidized by donating electron, dissolves as Zn2+(aq) ion is solution. On the otherhand Cu2+(aq) ion of solution will settle on the cathode as metallic Cu(s), accepting electrons from cathode. In  fact the produced electrons of anode reach to cathode by wire and make electronic equilibrium. Thus, if two electrodes are connected with wire an electron flow will be created from anode to cathode. 

eq \o((,d) Salt bridge is used to remove the imbalance of positive and negative ions in anode and cathode container. 

Explanation: In Daniel or galvanic cell, Zn anode oxidized by donating electron, dissolves as Zn2+(aq) ion in solution. On the otherhand Cu2+(aq) ion in solution. On the other hand Cu2+(aq) ion in solution will settle on the cathode as metallic Cu(s), accepting electron from cathode. For this in anode container there is abundance of Zn2+(aq) ion. We know that any ion (negative or positive) ion cannot exist freely. That is a positive ion cannot be produced without the presence of a negative ion and viceversa.So,equivalent amount of anion will be required for the Zn2+(aq) ion.Produced in anode, on the otherhand as a result of setting of Cu2+(aq) ion. In fact the equilibrium does not exist between the ion of two containers, the reaction will not occur. At this problem, salt bridge is added. In salt bridge containing positive (k+) and negative (Cl() ion will remove the imbalance of positive and negative ion in anode and cathode container.

eq \o((((((,Ques.(26) Some chemical reactions are given below: 

i. 2Cu + O2 = 2CuO; (H = –157KJ 

ii. N2 + O2 = 2NO; (H = +180KJ 

iii. C + O2 = 2CO2 ; (H = –393.5 KJ 

iv. H2 + I2 = 2HI; (H = +180KJ 

[Feni Girls' Cadet-14]
a.
What is oxidation number?
1

b.
Why do people keep nidles in coconut oil? 
2

c.
The 1st reaction of the stem is a redox reaction–Explain. 
3

d.
 In which one of the stem's reactions more heat is absorbed? Give explanation infavour of your opinion. 
4
Answer to the question no. 26
eq \o((,a) At the formation of compounds, the number of electron released to form positive ions and the number of electron received to form negative ion is called the oxidation number. 

eq \o((,b) People keep needles in coconut oil to protect rust. Because, in presence of oxygen and water vapor, the iron of needles can react to form iron oxide (rust) and become to corrode. That’s why people keep needles in coconut oil. 

eq \o((,c) The 1st reaction oil the stem is a redox reaction. 

The reaction in which transferring electron is occured i.e. the oxidation number of reactant is changed due to the reaction is known as redox reaction. 

2Cu + O2  = 2CuO

In the reaction copper reacts with oxygen to form copper oxide. In the reaction the oxidation number of copper is 0. But after the reaction, the oxidation number of copper (Cu) is changed from 0 to +2.On the otherhand, the oxidation number of oxygen is 0.But after the reaction, the oxidation number of oxygen is changed from 0 to -2. So,only in redox reaction, due to electron transfer, oxidation number is changed. 

So, reaction (i) is a redox reaction. 

eq \o((,d) Among the four reactions, in reaction (ii). More heat is absorbed. 

Without reaction, the other three reactions are, 

2 Cu + O2 = 2CuO; 
(H = ( 157 kJ

C + O2 = CO2;
(H = ( 393.5 kJ

H2 + I2 = 2HI;
(H = ( 180 kJ

In above reaction, the value of (H is negative. So, the reactions are exothermic. When heat is evolved at the time of producing the products from reactants, the reaction is called exothermic reaction. So, in this reactions, heat is evolved, not absorbed, 

But the reaction (ii) is,

N2 + O2 = 2NO,  (H = + 180 kJ

In reaction (ii), the value of (H is positive. So, the reaction is endothermic reaction. When heat is absorbed at the time of producing the products from reactants, the reaction is called endothermic reaction. So, this reaction heat is absorbed, not evolved. 

So, among the four reaction, in reaction (ii), heat is absorbed.

eq \o((((((,Ques.(27)Follow the reaction and answer the questions. 

30A(s) + 2NH4+(aq) + 2MnO2(s) ( A2+(aq) + 2NH3(g) + Mn2O3(s) + H2O (l) [A is not the actual symbol of element] 
[Faujdarhat Cadet-14]
a.
What do you mean by salt bridge?
1

b.
What are the differences between electronic conductor and electrolytic conductor? 
2

c.
What is the role of Metal oxide of the above reaction in the stem? Explain. 
3

d.
Is it possible to produce electricity from above reaction? Give your own idea by explaining construction of cell. 
4

Answer to the question no. 27
eq \o((,a) The bridge which is made by KCl salt and is used to remove the imbalance of positive and negative ions in anode and cathode container is known as salt bridge. 

eq \o((,b) 
	Electronic conductor
	Electrolytic conductor

	(1) The conductor which passes electricity through electron flow is called electronic conductor.
	(1) If electricity passes through ions of the conductor. That is called electrolytic conductor. 

	(2) All metal and graphite are electronic conductor. 
	(2) Molten salt and acid solution of alkali and salt etc. are electrolytic conductor. 


eq \o((,c) In the  stem, the reaction is the reaction of dry cell. Here metal oxide is manages di-oxide which plays an important rule to produce electricity. 

Rule of Metal oxide : In dry cell, carbon rod coated with Manganese di-oxide is used as cathode. Actually H-here Manganese di-oxide act as cathode. Zinc rod is oxidised in anode and produced two electron and zinc ion.The produced two electrons are received by manganese di-oxide in cathode. Ammonium ion only helps to complete the reduction process of manganese di-oxide. For the reducting of manganese di-oxide, we find the flow of electron that is electricity in dry cell. Without it, we cannot find electricity in dry cell. 

eq \o((,d) It is possible to produce electricity from above reaction. In above reaction, the atomic number of A is 30. So, it is Zinc (Zn) and the reactions is (
30Zn(s) + 2NH4+(aq) + 2Mn (s) ( A2+(aq) + 2NH3(g) + Mn2O3(s) + H2O(l)
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Explanation: Generally small jar or pot made of Zn is used as anode in dry cell. The jar is filled with manganese di-oxide (MnO2) and electrolytic solute. 

Making paste of ammonium chloride (NH4Cl) and zinc chloride (ZnCl2) with water used as electrolyte. Then filling the zinc jar with paste, cathode rod is inserted in the middle position. Carbon rod coated with manganese-di-oxide is used as cathode. 

If an intersection of dry cell is done, we will see the carbon rod at the center of the cell and upon that a coat of manganese di-oxide and then condensed paste of starch, ammonium chloride and zinc chloride and at the outer sphere a layer of zinc plate. 

Electron flow can be produced by accepting-donating of electron (oxidation-reduction). 
Anode reaction : Zn(s) ( Zn2+(aq) + 2e(
Cathode reaction : 2NH4+(aq) + 2MnO2(s) + 2e( ( 


2NH3(aq) + Mn2O3(s) + H2O(l)
Zn(s) + 2NH4+(aq) + 2MnO2(s) ( Zn2+(aq) + 2NH3(aq) 


+ Mn2O3(s) + H2O(l)
In anode zinc rod is oxidized and produced two electron and zinc ion. The zinc ion will mix  with paste. On the other hand, manganese di-oxide in cathode reduced by receiving two electrons produced in anode. Ammonium ion only helps to complete the reduction process of manganese di-oxide. Carbon road conveys the produced electrons from anode to cathode. We know that the creation of electric flow is the flow of current. We will get current 1.5 volt electric potential is found from dry cell. 

eq \o((((((,Ques.(28)
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[Faujdarhat Cadet-14]
a.
What is the molecular formula of Baking powder? 
1

b.
Why vinegar is used to preserve food? 
2

c.
How impure A is purified? Explain by showing anode and cathode reaction. 
3

d.
Carbon reduction process can be applied for extracting of the metal in the stem. Justify. 
4

Answer to the question no. 28
eq \o((,a) The molecular formula of Baking powder is NaHCO3.

eq \o((,b) Vinegar is used to preserve food products. Bacteria is responsible for purifying H+ ion of ethanoic acid of vinegar hydrolysis the protein and fat of bacteria. As a result, bacteria die and food become safe from getting rotten. 
eq \o((,c) In stem, hence atomic number of A is 30. So, A is Zinc (Zn).
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Electrolysis is done to make more pure substance obtained in smelting process. In this process ZnSO4 solution is used. Impure zinc sheet is used as anode and pure zinc sheet is used as cathode. During electrolysis Zn atom donates two electrons from anode of impure zinc sheet and produced Zn2+ enter in ZnSO4 solution. 

Same number of Zn2+ ion is attached to cathode by accepting two electrons. By these way, 99.95% pure zinc is found. 

Initial decompostion :

ZnSO4(aq) ( Zn2+(aq) + SO42((aq)

Oxidation of zinc atom in anode : 

Zn(s) ( Zn2+(aq) +2e(
Reduction of zinc (ii) ion in cathode :

Zn2+(aq) + 2e( ( Zn(s)

eq \o((,d) Carbon reduction process can be applied for extracting of the zinc. Because ZnO can be reduced by carbon and form zinc metal. 

Produced ZnO is mixed with carbon in retorte which is made by china clay. There is a condenser named prolong is attached with the receiver condenser. The mixture of ZnO and carbon is heated at 1350(C by fuel gas. The vapor of zinc metal is produced by the reduction of ZnO. 

ZnO(s) + C(s) ( Zn(s) + CO

Produced zinc vapor enters the receiver condenser and cooled. On the other hand, some Zn is oxidized by oxygen and produced some ZnO. This impure zinc is called spelter. 

So, Zinc can be extracted by carbon reduction process.

eq \o((((((,Ques.(29) Go through the chemical reaction, answer the following question-

i. Petroleum + O2 = CO2 + H2O + Energy

ii. 238U + 0n1 = 56Ba + 36Kr + 30n1 + Energy

iii. Zn + CuCl2(g) = ZnCl​2 + Cu + Energy

[Sylhet Cadet-14]
a.
What is molar solution?
1

b.
Why benzene is aromatic hydrocarbon?
2

c.
Produced energy from which one of the above reactions can be used to run vehicles.
3

d.
Analyse the feasibility of above reactions to produce electricity in Bangladesh.
4

Answer to the question no. 29
eq \o((,a) The solution which concentration is one molar is known as molar solution. 

eq \o((,b) The organic compounds in which the number of delocalised (()-pi electrons is (2n + 2), molcular shape s plannar is known as aromatic compound. Here n = 0, 1, 2, 3, ............. etc. 

When n = 1, then 2n + 2 = 6 and the number of delocalised (()-pi electrons is benzene is 6. Besides the shape of benzene is plannar. So, benzene is aromatic compound. 
eq \o((,c) Among the three chemical reaction in stem. Only reaction (i) is used to run vehicles. 

Chemical reaction (ii) is nucleo reaction. Very high energy is produced by this reaction. To maintain this reaction is very complicating work and the expense for this reaction is huge. So, it is not used to produce energy to run vehicles. 

Chemical reaction (iii) is a redox reaction in where electrons are transferred and find the energy as electricity. But the energy is not enough to run vehicle. It can be use in battery. 

Chemical reaction (i) is suitable to run vehicle. Because maintaining of this reaction is not complicated and huge energy is produced as heat. 

So, among them, reaction (i) is not to run vehicle. 

eq \o((,d) Among the reactions, reaction (ii) has feasibility to produce electricity in Bangladesh. 

Bangladesh is a developing country. Bangladesh has faced a serious problem of lacking of electricity. Many industrial development work can not run due to the lacking of electricity. So, we should find a high source by which we can produce a huge amount of electricity. Many country of the world produce electricity by using produced heat energy in nuclear reaction. North America has produced 20% electricity of their demand by using nuclear reaction. 

238U + 0n1 = 56Ba + 36Kr + 30n1 + energy 

From above reaction, we can get 2 ( 1013 joule of energy from 1 mole of uranium. So, like other developed country. We should give very much importance to produce electricity by using nuclear reaction. So, there is much feasibility of reaction (ii) to produce electricity in Bangladesh.

eq \o((((((,Ques.(30) A, B and C having atomic no. 1, 6 and 17 respectively. Compound BA3C react with C2 and form BA2C2 and AC respectively.
[Barisal Cadet-14]
a.
What is conductor? 
1

b.
Define metal/metal ion electrode with example. 
2

c.
Show the energy diagram of exo and endo thermic reaction. 
3

d.
If bond energy of B-A, C-C, A-A, A-c are 414, 244, 435, 431 kJ/mol respectively. Define either above reaction exothermic endothermic?  
4
Answer to the question no. 30
eq \o((,a) The substance which can conduct electricity is called conductor. 

eq \o((,b) Metal/metal ion electrode : If metallic rod is dipped in the solution of that metal, then it is called metal/metal ion electrode. 

Such as, copper rod is dipped in the solution of copper sulphate, then it is called copper (ii) or Cu (Cu2+ (aq) electrode.

eq \o((,c) Exothermic reaction : The reaction in which heat is evolved and increase the temperature of the reaction area is known as exothermic reaction. The energy diagram of exothermic reaction are given below : 
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Endothermic reaction : The reaction in which heat is absorbed and decrease the temperature of the reaction area is known as endorthermic reaction. The energy diagram of endorthermic reactin are given below :
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eq \o((,d) In stem, A, B, C are hydrogen (H), carbon (C) and chlorine respectively and reaction are. 

eq H – \a(H,|,C,|,H) – Cl + Cl = H – \a(Cl,|,C,|,H) – Cl + H – Cl
So, it is shown that in this reaction 1 mole C ( H and 2 mole Cl ( Cl breaks bond. For this, the necessary 

energy = 414 + 244 = 658 kJ. 

Again, in this reaction 1 mole C ( Cl and 1 mole H ( Cl bond will creaste. Here produced energy = 326 + 431 = 757 kJ.

The energy of breaking the bond < emerged energy for creating new bond. 

So, it is a exothermic reaction, that means (H negative. 

From the difference of these two values, we get the value of (H.

(H = 658 ( 757 = ( 99 kJ. 

Hence, the value of (H is negative. So, the reaction is exothermic.
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eq \o((((((,Ques.(31) Notice the reactions below and answer the related questions:

	Bond
	Bond energy

(kJ/element)

	C-H
	414

	H-H
	435

	C-Cl
	326

	O-H
	464

	Cl-Cl
	244

	O=O
	498

	H-Cl
	431


2H2(g) + O2 → 2H2O(g)

H2(g) + ½ O2(g) → H2O(g)

CH4(g) + 2Cl2(g) → CH4Cl(g) + 2HCl(g)

a.
What is Ag/Ag+(aq) electrode?
1

b.
What do you understand by nuclear heat reaction?
2

c.
Determine the heat of reaction in the first 2 reactions of the passage.
3

d.
Chemist Mr. Rahim  wants to make 50L CH2Cl2 in paint factory by the last reaction in the passage; comment on whether he will need to apply heat.
4

Answer to the question no. 31
eq \o((,a) If silver rod or a silver foil is dipped in aqueous solution of silver salt it is called Ag/Ag+(aq) electrode.
eq \o((,b) If small nuclei join together to form a big nucleus, the reaction is called nuclear fusion. Nuclear fusion reaction is also called nuclear heat reaction since this reaction is carried out in very high temperatures (like- 15 millionoC) by heating tiny nuclei.
eq \o((,c) The second reaction can be written in the following way by showing all the bonds –

H-H + ½ (O=O) → H-O-H

Here, 1 mol H-H bond and ½ mol O=O bond is broken.

( Total energy required to break bonds = (435 + ½ × 498)kJ = 684kJ

Again, since 2 mole O-H bonds is made,

( Total energy given out in making bonds = (2×464)kJ = 928kJ

( Heat of reaction = (684-928)kJ = -244kJ

So, since 2 mol H2O is produced in the 1st reaction, the heat of reaction will be (2×-244)kJ = -488kJ.

eq \o((,d) The last reaction can be written in the following way by showing all the bonds –

    H                            H

H–C–H + 2 Cl–Cl → H–C–Cl + 2 H–Cl

    H                            Cl

In the reaction,

Total energy required for breaking bonds = {(2×414)+(2×244)}kJ = 1316 kJ

Total energy given out in making bonds = {(2×326)+(2×431)}kJ =1514 kJ

( Heat of reaction = (1316-1514)kJ = -198kJ

So, 198kJ heat is given out when 1 mole CH2Cl2 is produced. Also, 1 mole CH2Cl2 is produced in the reaction.

In normal conditions,

1 mole CH2Cl2 = 22.4L CH2Cl2
( Heat given out for 22.4L CH2Cl2 = 198 kJ

( Heat given out for 50L CH2Cl2 = (198×50)/22.4 kJ = 441.966 kJ

So, Mr. Rahim will not have to provide heat, rather 441.966kJ of heat will be produced, which can be used in other endothermic reactions in the factory.

eq \o((((((,Ques.(32) Notice the table below and answer the related questions.

	Component of dry cell
	Condition after use
	Comment

	Carbon rod
	Will not be oxidized or reduced.
	No growth or corrosion. Only participates in electron flow.

	Zinc anode
	
	

	Manganese dioxide
	
	

	Ammonium chloride
	
	

	Water
	
	

	Zinc chloride
	
	

	Starch
	
	


a.
Where did the Fukushima reactor accident occur?
1

b.
What is meant by the positive or negative value of ∆H?
2

c.
Fill the table in the passage.
3

d.
Is it important to recover the chemical substances of the the cell in the passage after use – comment on this.
4

Answer to the question no. 32
eq \o((,a) In Japan.

eq \o((,b) ∆H refers to the change in heat energy in a reaction. Its value is found by substracting the energy given out for making bonds from the energy required for breaking bonds. The positive and negative value of ∆H refers to endothermic and exothermic reaction respectively.
eq \o((,c) The table in the passage is filled below –

	Component of dry cell
	Condition after use
	Comment

	Carbon rod
	Will not be oxidized or reduced.
	No growth or corrosion. Only participates in electron flow.

	Zinc anode
	Will not be oxidized or reduced.
	Gets corroded.

	Manganese dioxide layer
	Changes into Mn2O3
	Acts as an oxidizing agent.

	Ammonium chloride
	Will be oxidized.
	Produces NH3 and H2 gas.

	Water
	Remains unchanged
	Helps in electricity conduction

	Zinc chloride
	Remains unchanged
	Helps in electricity conduction

	Starch
	Remains unchanged
	Thickens the paste


eq \o((,d) The dry cell in the passage is galvanic cell. Carbon rod is used as cathode and zinc casket is used as anode in the dry cell. Manganese dioxide is used as a preventive and NH4Cl and ZnCl2 are used as electrolytes. Zinc is oxidized at anode, and Mn2O3, NH3 and H2 gas is produced by reduction at cathode. The heavy metals and metallic compounds used in dry cells are toxic. These enter the bodies of plants, crops and aquatic animals by mixing with soil and water. By this way the dry cells and metal compounds get in our food chain and cause different types of diseases including cancer. So, wastes of dry cells should not be dumped in nature. Rather the chemical substances in dry cells must be recovered and used in making new batteries. In this way, health, environment and money can be saved.
eq \o((((((,Ques.(33) A group of students filled 3 polythene bags with approximately 25cc water and marked the bags 1, 2 and 3. Then they cut the thread for closing the bag. Then they added a little lime in bag 1 and closed the bag using the thread, and noticed the change in temperature by touching the bag with hands. In this way, they added soda (Na2CO3) and bicarbonate soda (Na2HCO3) in bag 2 and bag 3 respectively. Then they added lemon juice or dilute acid solution in the two bags and quickly closed the bags and noticed the change.

a.
What is the bond energy between two oxygen atoms?
1

b.
Explain what will happen if lemon juice is poured on baking soda.
2

c.
Write down the events noticed in the 3 bags.
3

d.
If equal amounts of vinegar (100g) are to be added in bags 2 and 3, what do you think which will need more substance?
4

Answer to the question no. 33
eq \o((,a) 498kJ/mol.

eq \o((,b) Baking soda is sodium hydrogen carbonate. Its unit is NaHCO3. Lemon juice contains citric acid. Baking soda reacts with the acid present in lemon juice to produce sodium citrate salt, water and carbon dioxide. Since heat is absorbed from the solution in this time, the solution gets cold.
NaHCO3(aq) + H​+(aq) (citric acid) + heat(absorbed from the solution) → Na+ salt (sodium citrate)(aq) + CO2(g) + H2O (l)
eq \o((,c) The events in the 3 bags are given below.

	Bag
	Associated solute
	Noticeable change
	Possible reaction
	Type of reaction


	1
	CaO
	Bag becomes warm
	CaO + H2O = Ca(OH)2
	Addition

	2
	Na2CO3
	Bag becomes cold
	Na2CO3 + CH3COOH → CH3COONa + H2O + CO2
	Non-redox

	3
	NaHCO3
	Bag becomes cold
	NaHCO3 + CH3COOH → CH3COONa + H2O + CO2
	Non- redox


eq \o((,d) The balanced equations of the reactions in bags 2 & 3 for adding vinegar are – 

Reaction in bag 2:

3CH3COOH+Na2CO3 = 2CH3COONa+H2O+CO2
   120g             106g

Reaction in bag 3:

 CH3COOH+NaHCO3 = CH3COONa+H2O+CO2
  60g                   84g

In case of the bag 2 – 

120g vinegar reacts with 106g Na2CO3
( 100g vinegar reacts with (106×100)/120 g

                                           = 88.33g Na2CO3
In case of the bag 3 –

60g vinegar reacts with 84g NaHCO3
( 100g vinegar reacts with (84×100)/60 g

                                           = 140g NaHCO3
So, it can be said that more bicarbonate soda will be required than soda to react with equal amounts of vinegar.
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eq \o((((((,Ques.(34) Karim took 100ml water in a 250ml beaker and recorded a temperature of 30oC by dipping a thermometer in the water. Then he added 20g sugar into the water and noticed the temperature is falling. Sometime later, he noticed that the temperature of 28.5oC is not changing. He wondered why adding sugar to water will cause the temperature to drop.

a.
What are electromagnetic radiation?
1

b.
Why is heat required in photosynthesis?
2

c.
What type of change in heat will take place in the solution in the passage? Explain.
3

d.
Adding lime instead of sugar in the solution in the passage will make the process chemical and exothermic. Prove the validity of the quote.
4

Answer to the question no. 34
eq \o((,a) Electromagnetic radiation is energy emitted and absorbed by charged particles that exhibits wave like behavior as it travels through space.
eq \o((,b) Plants make glucose by photosynthesis by taking CO2 from the air and water from the ground with the help of chlorophyll. Sunlight is stored in glucose as chemical energy in this process. Since this reaction requires heat energy, so photosynthesis is an endothermic process.

CO2 + H2O    eq \o(sunlight & chlorophyll,((((((((()     C6H12O6 + O2 + heat

eq \o((,c) The solvent used in the passage is universal and polar. Sugar has been used as the solvent. Sugar molecules also contain polar ions (-OH) so it has formed homogeneous mixture/solution with water. Although the temperature of the solution is equal to the room temperature, adding sugar to it causes the temperature to fall at 28.5oC. This means that the energy that was required for sugar molecules to go to molecular condition from granules was not available from adding with water. For this reason the sugar molecules absorb energy from the surroundings while dissolving with water. And for this reason the temperature decreases. Since energy has been absorbed in this reaction so it is an endothermic reaction and thus value of ∆ is positive.

C12H22O11 + H2O → solution – heat sugar

eq \o((,d) If lime (CaO) is used instead of sugar in the reaction in the passage, the change will surely be chemical and exothermic.

In chemical reaction, the molecules of the reactants rearrange to form new compounds. Here change in molecular structure takes place. On the other side, heat is given out in exothermic reaction and the temperature near the reaction area increases.

In reality, when CaO is added to water, then Ca(OH)2 is produced and the solution obtained becomes hot. This means heat is given out in the reaction between H2O and CaO.

CaO + H2O → Ca(OH)2 + heat

Since in the reaction being discussed new compound has been produced and heat has been given out, the process is chemical and exothermic.

eq \o((((((,Ques.(35) 
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AB + C (Reactants)  

A + BC (Products)  

   Energy  

Fig - 1  

AB + C (Products)    

A + BC (Reactants)    

Fig - 2  

   Energy  


a.
What is brine?
1

b.
What do you understand by fuel cell?
2

c.
The products in the figure 1 are more stable than the reactants – explain.
3

d.
Of the reactions given in the passage, which will take place spontaneously? Discuss.
4

Answer to the question no. 35
eq \o((,a) The aqueous solution related to NaCl is called brine.

eq \o((,b) The energy producing cell that is unstable for present times and the future is called the fuel cell. Ethanol and methanol are used as fuels for this modern cell. The electricity directly generated in fuel cells is used for many purposes. In this type of cell, hydrogen or alcohol molecules are oxidized and oxygen molecule is reduced at cathode and form water. As a result, electron flows from anode to cathode in the cell and we get electricity.
eq \o((,c) In the 1st reaction in the passage, the reactants’ molecules (A, B & C) participate in chemical reaction and form products, and the energy of the products (A & BC) is decreasing. That means, that the reactants are forming products by giving out a specific amount of energy. By representing the reaction in fig1 in heat chemical equation,

AB + C → A + BC + energy

Or, AB + C + energy → A + BC

By analyzing the equations above, it can be seen that heat capacity of the products is less than that of reactants. In the language of chemistry, the substance with less heat capacity is more stable.

So, in the first reaction, the products are more stable than the reactants.

eq \o((,d) Of the reactions in the passage, the first one is exothermic and the latter one is endothermic. Exothermic reactions occur spontaneously. So, the first reaction will occur spontaneously.

The reaction where heat is given out and the temperature of the reaction area increases is called the exothermica reaction. The value of ∆H in this reaction is negative. In this type of reaction, reactants turn into products by giving out a specific amount of energy. Here the heat capacity of the products decreases and the products become more stable. In chemistry, if the heat capacity of products decreases rather than reactants the process is spontaneous. The first reaction: AB + C → A + BC + heat; like burning methane gas in oxygen in the air spontaneously produces water and CO2.

CH4(g) + O2(g) → CO2(g) + 2H2O(l) + heat 

On the other side, the reaction where heat energy is absorbed and the temperature of the reaction area decreases is called endothermic reaction. The value of ∆H for this reaction is positive and heat must be supplied for the reaction to take place. So, the reaction does not occur spontaneously. The 2nd reaction will not occur spontaneously since it is endothermic, but the 1st reaction will occur spontaneously since it is exothermic.
eq \o((((((,Ques.(36) Mahadi added universal solvent in potassium nitrate salt in a beaker in the lab and examined the change in substance.
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Heat 

  Heat  

(KNO 3  + H 2 O)  

Heat  

Fig :  100 mL solution of Nitrate salt  


a.
What is dry cell?
1

b.
What is zinc rod’s function in daniell cell and why?
2

c.
Explain that the change in the passage is a physical change.
3

d.
The change of heat (∆H) of the solution in the passage is positive – prove the validity of the quote.
4

Answer to the question no. 36
eq \o((,a) The electrochemical cell where NH4Cl, MnO2 and starch mixed kai are used instead of a liquid electrolyte is called dry cell.

eq \o((,b) Zn/Zn2+(aq) is used as anode and Cu2+(aq)/Cu is used as cathode in daniell cell. In this cell, zinc rod acts as reducing agent and copper rod acts as oxidizing agent. Since zinc is more reactive than copper, so the reducing agent zinc forms Zn2+ ion by donating electrons.

Zn(s) – 2e- → Zn2+(aq)
eq \o((,c) The change of physical state of the substance occurs with no change in the molecular structure is called physical change.

In the passage, solute (KNO3) has been added with solvent (water) and made a solution.

KNO3 + H2O → K+(aq) + NO3-(aq)

Here the solute has dissolved in the water. But there has been no chemical change. Because KNO3 can be recovered by evaporation by heating the solution.

K+(aq) + NO3-(aq)  ∆      KNO3(s) + H2O(g)

So, the change in the passage is a physical change.

eq \o((,d) The change of heat in a reaction is shown by ∆H. ∆H is the difference between the heat capacity of the products and reactants. So, ∆H = H2 – H1
If a reaction is exothermic then ∆H for this reaction is negative, and if a reaction is endothermic then ∆H is positive.

In the passage, homogeneous mixture has been made by mixing KNO3 with water. Another name of homogeneous mixture is solution. In the figure in the passage it can be seen, that heat is flowing in to the solution from the environment i.e. solute is absorbing heat from the surroundings by after dissolving in the water.

We know, the reaction where heat is absorbed is an endothermic reaction, and that the ∆H of such reaction is positive.

H2O + KNO3 + heat →K+(aq) + NO3-(aq)

Or, H2O + KNO3 → K+(aq) + NO3-(aq); ∆H=(+ve)

eq \o((((((,Ques.(37)
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Temperature   = 25  C  

H 2 O  

Fig - 1  

Temperature       = 60  C  

H 2 O + H 2 SO 4  

Fig - 2  


a.
What is bond energy?
1

b.
Why is the metal zinc used as anode in daniell cell?
2

c.
Explain the reason for temperature increase in fig2 of the passage.
3

d.
What will happen if electricity is passed differently in solvent and solution? Discuss with equations.
4

Answer to the question no. 37
eq \o((,a) The average amount of energy required to break a specific bond in 1 mole of a substance is called bond energy.

eq \o((,b) Two metallic rods are used as electrodes in a daniell cell which are zinc and copper rod. To get electricity from electric cell, two metallic rods of different reactivities are to be used. Since the reactivity of copper is less than the reactivity of zinc, copper is used as cathode and zinc is used as anode.

In this case, since zinc rod has excess of electrons and copper rod has shortage of electrons, electrons pass through conducting wires from zinc rod to copper rod and electrical energy is produced.
eq \o((,c) In fig2 of the passage, H2SO4 has been added in solvent water. H2SO4 (concentrated) is a water absorber. The substances that absorb water or show intense attraction for water are called water absorbers.

Adding H2SO4 with water has caused special type of bonds to form between the water molecules and H2SO4 molecules, which have happened spontaneously. Where only bonds are made, heat is given out, and the process is exothermic. The temperature of the water was 25oC in fig1, but it becomes 60oC in fig2. The reason for this is that heat has been given out.

For this reason the temperature of the solution in fig2 has increased.

H2O + H2SO4 → 2H+(aq) + SO42-(aq); ∆H=(-ve)
eq \o((,d) In fig1 – there is pure water, and in fig2 – there is acid mixed water. Pure water is a weak electrolyte so it is a poor conductor. On the other hand, acid mixed water is a good conductor. So, although passing electricity in the liquid in fig1 shows no change, passing electricity through the solution in fig2 gives oxygen gas at anode and hydrogen gas at cathode. Pure water is reduced is the following way –

H2O ((((((((( H+ + OH-
H2O is reduced by a very small amount.

On the other side, acid mixed water is reduced completely.

H2O   H2SO4    H+ + OH-
Anode reaction: 4OH- → 4OH + 4e-
4OH- → 2H2O + O2
Cathode reaction: 2H+ + 2e- → H2
2H2O  eq \o(electrolysis & acid mixed,(((((((((() 2H2 (at cathode) + O2 (at anode) 
eq \o((((((,Ques.(38)  
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Lime  

Fig: Test tube  

H 2 O  


a.
What is heat of combustion?
1

b.
How is solar power transferred in human bodies?
2

c.
Which is more stable between the reactants and products in the figure and why? 
3

d.
What change will take place if common salt is added instead of lime in the solvent of the figure? Discuss.
4

Answer to the question no. 38
eq \o((,a) The amount of heat is given out by burning 1 mol of a substance completely in oxygen of the air under constant pressure is the heat of combustion of that substance.

eq \o((,b) Plants turn solar energy into chemical energy by photosynthesis. In this case, plants take heat energy from the Sun using CO2 and H2O in presence of chlorophyll and make glucose or starch. The energy stored in starch is transferred in human bodies in the form of food. Solar energy is transferred in human bodies as chemical energy by plants.

CO2 + H2O  solar energy & chlorophyll   starch + O2
eq \o((,c) The reactants in the passage are CaO and H2O whose product is Ca(OH)2.The reaction is –

CaO + H2O → Ca(OH)2; in reality, it is an exothermic reaction. Heat is given out in exothermic reaction and ∆H is negative.

In this case, the heat capacity of the molecules of reactants are more than the heat capacity of the molecules of products. The heat chemical reaction for this is –

CaO + H2O → Ca(OH)2 + heat energy

By using the explanation of Thermo chemistry it can be proved that the substance with less heat capacity is more stable. Since the heat capacity of the products is less than the reactants in the passage, so the products are more stable than reactants.

eq \o((,d) In the passage, water and lime have been used as solvent and solute. Now, what would’ve happened if common salt would’ve been used instead of lime – it is to be discussed.

Water is a polar solvent and common salt is mainly NaCl. NaCl is ionic and neutralized salt.

Usually dissolving neutralized salt in water only causes physical changes, and no chemical change, because no new compound is made. If NaCl is dissolved in water, Na+ and Cl- stay dissolved separated due to the attraction of water.

NaCl + H2O → Na+(aq) + Cl–(aq)

If this solution is heated and the water is evaporated, NaCl crystal is found.

Na+(aq) + Cl–(aq)    ∆     NaCl(s) + H2O(g); it is a physical change and there is little or no change of heat.

eq \o((((((,Ques.(39)  
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Sodium bi - carbonate  

Fig: Addition of bicarbonate in Vinegar  

Vinegar  


a.
Write down the formula of ethanoic acid.
1

b.
What do you understand by chemical heat equation?
2

c.
Explain that the change in the figure is a chemical change.
3

d.
What type of change in heat will occur in the reaction in the figure? Discuss.
4

Answer to the question no. 39
eq \o((,a) The formula for ethanoic acid is CH3-COOH.

eq \o((,b) The chemical equation that mentions the heat absorbed or given out in the chemical reaction is called the chemical heat equation. The change of heat is shown by ∆H in this equation. For example –

Reactants → products; ∆H= (±)

Or, reactants → products; ± heat
eq \o((,c) The change where the molecular structure of a substance is rearranged to form a new compound is called a chemical change. The ethanoic acid and NaHCO3 are of opposing properties, so a reaction will take place between them and new compounds will be created.

CH3COOH + NaHCO3 → CH3COONa + CO2↑ + H2O

It can be seen from the reaction that ethanoic acid reacts with NaHCO3 to produce CH3COONa, CO2 and water.

So, the process in the figure is a chemical change.

eq \o((,d) There are two types of change in heat that may occur in a chemical change. If heat is given out in a chemical change the ∆H is then negative and if heat energy is absorbed than the ∆H is positive.

In the passage, a weak organic acid internationally named ethanoic acid (CH3COOH) is present in vinegar, and NaHCO3 salt is added to it. Since the organic acids are less reactive i.e. reduced by a small amount in aqueous solution, so heat is absorbed from solvent when reaction takes place. So, the process is endothermic and thus the value of ∆H is positive.

CH3-COOH + NaHCO3 → CH3COONa + CO2 + H2O; ∆H=(+)

It is to be noted that since heat energy is absorbed in the reduction of CH3COOH, the value of ∆H is positive.
eq \o((((((,Ques.(40) Notice the reactions below and answer the questions:

C(s) + O2(g) → CO2(g) +393.5kJmol-1
N2(g) + O2(g) → 2NO(g) -180.6kJmol-1 
a.
What is change of heat?
1

b.
How is chemical energy turned into electrical energy?
2

c.
In the 1st reaction, how many kilojoules of heat energy can be obtained from each gram of the reactants?
3

d.
Discuss comparatively the physical properties of two reactions in the passage.
4

Answer to the question no. 40
eq \o((,a) Net result of the energy used and given out in making and breaking bonds in chemical reactions is called heat of change.

eq \o((,b) Chemical energy is turned into electrical energy in electrochemical cells. Chemical energy is turned into electrical energy by electron transferring through Redox reactions in electrochemical cells. For example – Zn/Zn2+ and Cu2+(aq)/Cu are used as anode and cathode in daniell cell. In here, if the electrodes are conncected by conducting wires, electrons flow from Zn rod to Cu rod and electrical energy is produced.

Zn(s) + Cu2+(aq) ((((((((( Zn2+(aq) + Cu(s)
eq \o((,c) In the 1st reaction of the passage, heat energy is given out because of combustion of carbon.

C(s) + O2(g) → CO2(g); ∆H=-393.5 kJmol-1
Atomic mass of C = 12

( amount of heat from burning 12g C = 393.5 kJ

( amount of heat from burning 1g C = 393.5/12 = 32.79 kJ

Amount of heat produced is 32.79 kJ/g.
eq \o((,d) Of the reactions in the passage, one is exothermic and the other one is endothermic.

i. C(s) + O2(g) → CO2(g) +393.5 kJmol-1
ii. N2(g) + O2(g) → 2NO(g) -180.6 kJmol-1
The 1st reaction is endothermic and the latter one is exothermic. The comparisons of these two reactions are given below –

	Reaction i
	Reaction ii

	1. ∆H is negative
	1. ∆H is positive

	2. the reaction takes place spontaneously
	2. the reaction takes place spontaneously

	3. the temperature of the reaction are increases
	3. the temperature of the reaction are decreases

	4. heat capacity of the products is less than the heat caacity of reactants
	4. heat capacity of the products is more than the heat caacity of reactants

	5. 
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C + O 2  

CO 2  

 Energy  

Fig - 1  

 H  =  –  393.5 kJmol – 1  

series of Reaction  

 
	5. 
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NO  

N 2  + O 2  

 H  = + 180.6 kJmol – 1  

Fig - 2  

 Energy  

series of Reaction  




eq \o((((((,Ques.(41) CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g)

Here, C-H → 414 kJ/mol

Cl-Cl → 244 kJ/mol

C-Cl → 326 kJ/mol

H-Cl → 431 kJ/mol

a.
What is electroplating?
1

b.
What is the function of MnO2 in dry cell? Explain.
2

c.
Determine the value of ∆H of the reaction by using the given data.
3

d.
Discuss whether using O2 instead of Cl2 in the reaction will cause the reaction to take place spontaneously.
4

Answer to the question no. 41
eq \o((,a) The process of plating a layer of a less reactive metal on a more reactive metal is called electroplating.

eq \o((,b) Zinc and carbon rods are used as anode and cathode in dry cells. NH4Cl, ZnCl2 and starch are used as electrolyte in these cells. Carbon rod is coated with a layer of MnO2. MnO becomes Mn2O3 by receiving electrons from zinc. So, MnO2 acts as oxidizing agent.

2MnO2 + 2NH4+ + 2e- → Mn2O3 + H2O + 2NH3
eq \o((,c) The reaction in the passage is –

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g)

And the bond energies are as below –

C-H → 414kJ/mol

Cl-Cl → 244kJ/mol

C-Cl → 326kJ/mol

H-Cl → 431kJ/mol
Now, change of heat in the reaction –

∆H = bond energies of the reactants – bond energies of the products

= {4(C-H)+(Cl-Cl)} – {3(C-H)+(C-Cl)+(H-Cl)}

= (4×414+244) – (3×414+326+431)

= 1900 – 1999

= -99

( ∆H of the reaction = -99kJ 

eq \o((,d) The reaction in the passage is –

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g)

Now if O2 is used instead of Cl2, the reaction will surely take place spontaneously. This is because CH4 is a combustible substance and we know that combustible substances burn completely in oxygen of the air and heat energy is given out.

So, now the reaction is –

CH4(g) + 2O2(g) → CO2(g) + 2H2O(g) + 890 kJ

The reaction is an exothermic reaction and the ∆H is surely negative, because all combustion reactions are exothermic, and all exothermic reactions take place spontaneously.

So, using O2 instead of Cl2 will cause the reaction to take place spontaneously.
eq \o((((((,Ques.(42)
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(+)   ( – )  

B  

M + X –  (Molten)  

Fig : Electrolytic cell  


a.
What is fossil fuel?
1

b.
What do you understand by nuclear reaction?
2

c.
Is the molten substance in the figure an electrolyte? Explain.
3

d.
In the reaction in the figure, electrical energy is turned into chemical energy- prove the give reasons on your answer.
4

Answer to the question no. 42
eq \o((,a) The fuel that is found in mines is called fossil fuel.

eq \o((,b) The reaction where heavy nucleus is broken down by collision with particles moving at high speed or heavy nucleus is formed by gathering of small nucleus due to high temperature and huge amount of heat energy is produced is called nuclear reaction. New elements are formed in nuclear reactions. It is very difficult to control nuclear reactions. There are mainly two types of nuclear reactions – fission and fusion.
eq \o((,c) The substances that can conduct electricity once molten or dissolved i.e. the substances whose components can be separated by electrolysis are called electrolytic substances. For example – NaCl is an electrolyte. Usually, ionic compounds are electrolytes. In the figure, if electricity is passed through the molten substance M+X-, metal ions and negative ions will go to cathode and anode respectively to become stable. For this, metal and non metal will become separated.

eq \o((,d) The cell in the figure is an electrolytic cell. This cell has anode and cathode, and M+X- as electrolyte. Here, M+X- compound has been separated into metal (M) and non metal (X) by passing electricity from the battery. In here, electrical energy has been turned into chemical energy by supplying electrons through the electrolytic substance by using battery.

It is known, the anode in the electrolytic cell is positive, so M+ receives electrons from cathode and X- gives off electrons to anode and become chargeless. This causes the circuit to be complete and electrical energy is turned into chemical energy.

2MX   ∆      2M+ + 2X-
Oxidation reaction at anode: 2X- → X2 + 2e-
                                            [Taking X as a halogen]

Reduction reaction at cathode: 2M+ + 2e- → 2M

eq \o((((((,Ques.(43) Notice the two reactions below and answer the questions:

i. H2(g) + ½ O2(g) → H2O(g)

ii. H2O(g) → H2(g) + ½ O2(g)

Here, H-H → 435 kJ/mol

O=O → 498 kJ/mol

O-H → 464 kJ/mol

a.
Which metal is used as anode in dry cell?
1

b.
What do you understand by biodiesel?
2

c.
Which of the reactions will take place spontaneously? Explain.
3

d.
Change of heat is same in both the reactions but the sign is different- prove the Give reasons on your answer.
4

Answer to the question no. 43
eq \o((,a) Zinc is used as anode in dry cells.

eq \o((,b) Ethanol or ethyl alcohol is called biodiesel or biofuel. This is because ethanol is made from starch type food by fermentation process. In many countries of the world, petroleum is being mixed with ethanol in cars to reduce dependency on petroleum. For example- it is now mandotary in Brazil to use 25% ethanol with petroleum.
eq \o((,c) In the 1st reaction of the passage, hydrogen gas is reacting with the oxygen of air to form water. It is known, hydrogen gas is combustible and burns easily in oxygen of the air to produce water and heat energy. In this case ∆H will be negative.

On the other side, hydrogen and oxygen gas is being formed from breakdown of H2O molecules. This change requires heat supplied from the outside. So, heat energy will be absorbed in this reaction, thus ∆H will be positive.

So, the first of the two reactions will take place spontaneously.

eq \o((,d) The change of heat in a chemical reaction is shown by ∆H. In any chemical reaction, old bonds are broken and new ones are made. And change of heat, ∆H = (total energy required for breaking bonds) – (total energy given out by making bonds).

In the passage, it is given that,

	Bond
	Bond energy (kJ/mol)

	H-H
	431

	O=O
	498

	O-H
	464


Now, the first reaction: H2(g) + ½ O2(g) → H2O(g)

If the change of heat in this reaction is ∆H1, then

∆H1= {1(H-H)+1/2(O=O)} – {2(O-H)}

      = (435 + ½ 498) – 2×464

      = 684 – 928

( ∆H1= -244 kJ/mol

Now, the second reaction: H2O(g) → H2(g) + ½ O2(g)

If the change of heat in this reaction is ∆H2, then

∆H2= 2(O-H) – {1(H-H) + ½ (O=O)}

      = (2×464) – (431+ ½ ×498)

      = 928 – 684

( ∆H2= +244kJ/mol

( ∆H1 = -∆H2
So, the change of heat in the reactions are same but with opposite signs.

eq \o((((((,Ques.(44) Coal(mixed with compounds of S & N) + O2 → CO2 + NO2 + SO2 + heat 
a.
What is battery?
1

b.
What do you understand by safe fuel?
2

c.
Which of the gases produced in the reaction in the passage is collected directly from air and used to make starch by plants? Explain.
3

d.
Two of the gases produced in the passage is harmful for the environment – prove the Give reason on your answer.
4

Answer to the question no. 44
eq \o((,a) Battery is a type of electrochemical cell.

eq \o((,b) The fuel that do not produce any substance that are harmful for health and environment when burned is called safe fuel. For example- pure petroleum is a safe fuel. Using safe fuels liberates CO2 and water vapor into the air, which is not that harmful for the environment. But burning petroleum in the presence of small amount of oxygen produces toxic CO, which is very harmful for the environment.

eq \o((,c) CO2, SO2 and NO2 are the 3 gases produced in the passage. Among these, CO2 is used to make starch type food by photosynthesis process. Plants make starch (glucose) with the help of chlorophyll in their cells by taking CO2 from the air, and taking water from under the ground using roots using sunlight. By this reaction, solar power is turned into chemical energy. The biological organisms survive by taking this energy directly or indirectly.

CO2 + H​2O solar energy & chorophyll   C6H12O6 + O6
                                                Starch

eq \o((,d) Since the fuel in the passage contains compounds of S and N, burning the fuel produces SO2 and NO2 as byproducts with CO2. Even though CO2 is good for the nature, presence of SO2 and NO2 in the air can cause great harm. Since these two gases are acidic, these react with other compounds in the air and form acids which come down like rain and this phenomena is thus called acid rain.

NO2 + O2 + H2O → HNO3
SO2 + O2 → SO3
SO3 + H2O → H2SO4 [SO2 is oxidized and forms SO3]

When these acids come down as rain, then great harm is done to the environment.

For example –

i. 
metallic structures are greatly damaged.

ii. 
Increases acidity of the ground and reduces crop production.

iii. 
fishes die due to increased acidity of water.

iv. 
Great deal of damage is done to plants.

So, SO2 & NO2 are harmful to the nature.
eq \o((((((,Ques.(45) Notice the two reactions below and answer the questions:

C(s) + O2(g) → A + heat

    Small amount

C(s) + O2(g) → B + heat

          excess 
a.
What is petroleum?
1

b.
What problems arise when fuel contains N & S compounds? Explain.
2

c.
Which of the gases A & B plays a role in global warming? Explain.
3

d.
The B gas in the passage helps saving lives and the gas A helps destroying lives- Give reasons on your answer.      
           4

Answer to the question no. 45
eq \o((,a) A liquid mixture of hydrocarbons which is present in suitable rock and can be extracted and refined to produce fuels including petrol, parafins diesel oil.

eq \o((,b) Burning the substances we use as fuels produces CO2 and water vapor. Since plants take in CO2, there is not any significant change in its amount in the air. But if the fuel also contains S & N compounds, burning it also produces SO2, SO3 and NO2 as byproducts with CO2. These byproducts form acid rain which is harmful for the environment.
eq \o((,c) Since excess oxygen is used in the 2nd reaction of the passage, carbon completely burns to form CO2. C(s) + O2(excess) → CO2
So the B gas in the reaction is CO2. If excess amount of CO2 is left after plants taking it in, the its can be harmful for the environment. Currently, the emission of CO2 is increasing, and the amount of woodlands is decreasing. By this, the proportional amount of CO2​ in the air is increasing. Increase of amount of CO2 in the air will cause the temperature of the earth to increase. This is because CO2 store the radiation from the Sun to keep the balance of temperature of earth. But excess of CO2 in the air may cause the temperature of the earth to increase. The problems that will occur because of this are – the ice in Polar Regions will start to melt due to increase in temperature. The sea level height will increase. For this, the low lands will drown due to spates, floods and tsunamis. So, many people will become homeless and many countries will experience shortage of food. So, the CO2 emission mus be kept to a limit to survive from this natural disaster. 

eq \o((,d) The A gas of the passage is CO. This is because carbon is not completely burned in small amount of oxygen. Partial combustion of carbon releases huge amount of CO into the air. On the other side the gas B is CO2. The roles of these two gases are opposite in nature. CO2 plays a vital role in saving our lives.This is because plants make glucose with the help of chlorophyll using solar energy, water and CO2. The entire animal kingdom takes this starch as food and lives. If plants did not make starch using CO2, it would not have been possible for us to survive.

On the other side, CO is a silent killer. If CO is inhaled from the air, it disrupts the oxygen transport in the body. This is because CO reacts with haemoglobin in the blood and form a complex compound called carboxyhaemoglobin. This exerts extra pressure on the heart. This may cause heart diseases. The lungs are also damaged.

So, The gas B in the passage helps saving lives and the gas A helps destroying lives.
eq \o((((((,Ques.(46) CO2(g) + H2O(l) sunlight & chlorophyll  X + Y

The reaction is carried out in plant cells, and the molecualr mass of X is way more than that of Y.

a.
What is fossil fuel?
1

b.
What do you understand by the greenhouse effect?
2

c.
The reaction in the passage is essential for maintaining the balance of the environment- explain.
3

d.
Chemical energy is stored in the compound formed X in the passage – analyse the statement.
4

Answer to the question no. 46
eq \o((,a) Fossil fuels are fuels formed by natural process such as anaerobic decomposition of buried dend organisms. .

eq \o((,b) The source of all energy in earth is the Sun. Layers of gases are necessary in the atmosphere to hold the rays from Sun. These gases are CO2, H2O(g), CH4, CFC etc. These are called greenhouse gases. These gases obstruct the reflected Sun rays from the earth and thus the earth remains warm, and so we can live here. If the amount of some gases like CO2 increases, the temperature will become more than the usual temperature and so different types of disasters will occur. Especially, the ice in the Polar Regions will start to melt due to temperatue rise and the sea level height will increase. This will cause spates, floods, tsunamis, etc.
eq \o((,c) In the reaction of the passage, plants take CO2 from the air and water from the ground to make starch with the help of chlorophyll and release oxygen as byproduct.
CO2 + H2O  sunlight & chlorophyll      C6H12O6 + O2
We are exhaling CO2 every moment, liberating CO2 by burning fuels. And plants take in excess CO2 and are meeting our need for starch on one side, and is keeping the amount of oxygen in the air settled on the other side.

So, we need a beautiful healthy environment for our survival on this planet, and so the reaction mentioned is essential t o keep the balance of nature.
eq \o((,d) The photosynthesis reaction in the passage is an endothermic reaction. This is because, plants use sunlight, CO2 and H2O to make starch with the help of chlorophyll. In this reaction, sunlight has been turned into chemical energy. It has been proved by experiments that this reaction is not possible without sunlight.

CO2 + H2O  sunlight & chlorophyll      C6H12O6 + O2; ∆H=(+)

So, X is glucose or starch.

Noticing both sides of the reaction, it can be seen that there is excess energy in the products on the right side which is sunlight stored as chemical energy in glucose. And for this reason, we take carbohydrate foods (starch) to produce heat in the body.

So, chemical energy is stored in the compound X or glucose.
eq \o((((((,Ques.(47) Starch  fermentation    X + CO2
 
a.
What is the source of all the energy in earth?
1

b.
What happens when wax is burned? Explain.
2

c.
How can you get electrical energy from the X in the passage? Explain.
3

d.
The reaction for reproducing the reactant from the gas in the reaction is very important for biological life to survive – Give reason on your answer.
4

Answer to the question no. 47
eq \o((,a) The source of all energy of earth is the Sun.

eq \o((,b) Wax is a hydrocarbon with high molecular mass.

Burning wax in oxygen of the air gives heat and light. When wax is burned, at first the melting of wax is physical change and then the combustion of wax is chemical change. We get heat and light energy mainly from burning wax.

Wax + O2 → CO2 + H2O + energy (heat + light)

eq \o((,c) We know, fermentation of a starch-like substance gives ethanol and CO2. So, the compound X in the passage is ethanol.

Starch  fermentation    CH3CH2OH + CO2
                                Ethanol

We get energy from ethanol in two ways:

i. by directly burning with fuel.

ii. by using it as fuel in fuel cell.

Fuel cell is a modern and technological cell of the new generation where electrical energy is directly obtained from ethanol. Th electrical energy obtained this way can be used for many purposes. Oneday the fossil fuels will run out. Then fuel cells will play the main role of fuel need of the new generation. In fuel cells, ethanl is oxidized in anode and oxygen is reduced in cathode. This causes electron flow from the anode to cathode and we get electrical energy. We get electrical energy from ethanol in this way.

eq \o((,d) In the reaction of the passage, starch is fermented and turned into ethanol and CO2. This way the ethanol obtained is used for various purposes. The CO2 gas produced in this reaction as a byproduct is very important for the environment. This is because plants use CO2, H2O and sunlight with the help of chlorophyll to make glucose or starch.
CO2 + H2O  sunlight & chlorophyll      C6H12O6 + O2
                                                 Starch

We survive by taking the starch produce in this reaction. Also O2 is essential for to get heat energy from breathing and starch. So the reaction being discussed is a very important reaction, because the whole biological world is surviving from this reaction.
eq \o((((((,Ques.(48) M/M+2(aq) & N2+(aq)/N

M is more reactive than N.
 
a.
Which fuel supplies the majoirity of our need?
1

b.
What type of change takes place when methane is burned in a furnace?
2

c.
Write down the electrode equations of the passage.
3

d.
Discuss whether it is possible to generate electricity in the cell formed by the electrodes.
4

Answer to the question no. 48
eq \o((,a) Fossil fuel.

eq \o((,b) Methane gas is combustible, burning it in the oxygen of the air gives CO2, H2O and energy.

CH4 + O2 → CO2 + H2O + energy

Since a new compound has been produced in this reaction, it is a chemical change.
eq \o((,c) The places in a cell where oxidation and reduction reactions occur are called electroeds. Anode is where oxidation takes place and cathode is where reduction takes place. The electrodes in the passage are M/M+(aq) & N2+(aq)/N. Among these, the first one is anode and the second one is cathode.

Oxidation reaction at anode: M – 2e– → M2+
Reduction reaction at cathode: N2+ + 2e– → N
eq \o((,d) In order to get electricity from the two electrodes, they must be connected with a salt bridge. We can arrange the cell as below-

M/M+2(aq)||N2+/N

Now, the complete cell reaction-

M + N2+ ((((((( M2+ + N

Since M is more reactive than N, the electrons will go from M to N2+. This will cause electron flow from anode to cathode and electricity flow will be obtained.

Since cell reaction will take place spontaneously, so correct connection between the electrodes will give electricity.
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eq \o((((((,Ques.(49) Notice the reaction below and answer the questions:

i. U-235 + neutron → Sr-90 + Xe-143 + E

ii. H-3 + H-2   high temperature    He-4 + neutron + E 

a.
What is gold plating?
1

b.
Why are the substances used in batteries toxic?
2

c.
Which of the reactions in the passage can be used for meeting our country’s electricity deficiency? Explain.
3

d.
Compare the two reactions in the passage.
4

Answer to the question no. 49
eq \o((,a) Creating a layer of gold on an object made of metal by electrolysis is called gold plating.
eq \o((,b) Metals are used in various ways in a battery as electrodes and electrolytes. These are called toxic as they are harmful for health and environment. The metals used in batteries are Hg, Pb, Zn, Cu, Mn etc. We dispose batteries after they run out. As a result, these heavy metals in the batteries pollute the ground and get in our body through the food cycle. As a result, these metals cause cancer and various other diseases.
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe how electricity can be produced by nuclear fission reaction.
eq \o((,d) Discuss the comparative differences between nuclear fusion and fission reaction.
eq \o((((((,Ques.(50) Notice the reactions below and answer the questions:

i. H-2 + H-3   high temperature  He-4 + neutron + huge amount of energy

ii. H2(g) + ½ O2(g) → H2O(l)

a.
What is radioactivity?
1

b.
How do the toxic substances of the batteries get in human bodies?
2

c.
The second reaction of the passage is an exothermic reaction. Explain.
3

d.
Compare the characteristics of the two reactions of the passage.
4

Answer to the question no. 50
eq \o((,a) Spontaneous emission of α, β and γ rays from atoms of heavy radioactive elements is called radioactivity.
eq \o((,b) The metals used in batteries are heavy and harmful for the health and environment. The metals used in batteries are Hg, Pb, Zn, Cu, Mn etc. We dispose batteries after they run out. As a result, these heavy metals in the batteries pollute the ground and get in our body through the food cycle. As a result, these metals cause cancer and various other diseases.
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Explain an exothermic reaction with example.
eq \o((,d) Compare between nuclear reaction and chemical reaction.
eq \o((((((,Ques.(51) Notice the reaction below and answer the questions:

Common salt + water  current  X (anode) + Y (cathode) + Z (in solution)

a.
What is anode?
1

b.
Why is electron transferred from zinc rod to copper rod in galvanic cell?
2

c.
The compound X in the passage is antiseptic. Explain.
3

d.
Which of the compounds Y and Z produced in the reaction can be used as fuel? Discuss.
4

Answer to the question no. 51
eq \o((,a) The electrode in electrical cell where oxidation reaction occurs is called anode.
eq \o((,b) In galvanic cells, zinc rod and zinc sulphate solution is used in anode, and copper rod and copper sulfate solution is used in cathode. Since zinc is more reactive than copper, zinc acts as reducing agent and copper acts as oxidizing agent. So, electrons are transferred from zinc rod to copper rod in the cell in the passage.
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Cl2 is an antiseptic. Explain.
eq \o((,d) Explain the use of H2 gas as fuel.
eq \o((((((,Ques.(52) Notice the two figures below and answer the questions:
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a.
What is electrochemical cell?
1

b.
What do you understand by electrolysis?
2

c.
In which of the cells in the figures can the electrolysis of common salt be carried out? Explain.
3

d.
Compare the two cells in the figures.
4

Answer to the question no. 52
eq \o((,a) The electric cell where chemical energy is turned into electrical energy is called electrochemical energy.
eq \o((,b) The process where the components of any electrolytic substance in its molten or dissolved state are separated using electric currents is called electrolysis. For example – water mixed with acid can be separated into hydrogen and oxygen gases by electrolysis.

2H2O current & H2SO4  2H2 + O2
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe the process of electrolysis of NaCl.
eq \o((,d) Compare between electrochemical cell and electrolytic cell.
eq \o((((((,Ques.(53) Michelle and Jisel two friends bought two bracelets from shopping mall. After a few days of use, Michelle’s bracelet was ruined, but Jisel’s one was still shinning. When Michelle asked her what was the reason for this, Jisel replied that after buying the bracelet, she had dipped it in a Ni(NO3)2 solution and passed 3 amperes of current for 30min.

a.
What is electrical potential?
1

b.
Why are the electrodes needed in electrolysis?
2

c.
Calculate the amount of bright metal submitted on Jisel’s bracelet.
3

d.
Discuss the differences between the bracelets of Michelle and Jisel.
4

Answer to the question no. 53
eq \o((,a) The amount of work done to bring a unit positive charge to a point in an electric field is the electric potential of that point.
eq \o((,b) During electrolysis, electricity can not directly be applied in the molten substance or solution. Two metal sheets are required to pass current through the solution. These metal sheets are called electrodes.

One of the electrodes is used to get electrons into the solution and the other is used to receive electrons, to carry out chemical reaction by this is the function of the electrodes. Also, due to positive and negative charges of the electrodes, the opposite ions are attracted to them and this causes movement or displacement of ions.

This is why electrodes are required in electrolysis.
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Determine the amount of metal accumulated at cathode if 3 amp current is flowed through Ni(NO3)2 solution for 30 min.
eq \o((,d) Describe the purpose of electroplating with example.
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Knowledge B ased Question - Answers  

Ques-1. What is intermolecular energy?

Ans: The attracting force that is present between the ions or molecules of a substance is called the intermolecular energy.

Ques-2. What is chemical bond?

Ans: The energy of the elements in joining with each other is chemical bond.

Ques-3. What is the state of the substance when intermolecular force is high?

Ans: Solid.

Ques-4. What is exothermic reaction?

Ans: The chemical reaction where heat is produced is called exothermic reaction.

Ques-5. What is endothermic reaction?

Ans: The chemical reaction where heat is absorbed is called endothermic reaction.

Ques-6. What is the formula of lime?

Ans: Formula of lime is CaO.

Ques-7. How many types of chemical reaction are there based on change of heat?

Ans: Two types.

Ques-8. What is heat of reaction?

Ans: The heat change in a chemical reaction is called the heat of reaction.

Ques-9. What is the chemical name of edible soda?

Ans: Sodium bicarbonate.

Ques-10. Which acid is present in lemon juice?

Ans: Citric acid.

Ques-11. Which acid is present in vinegar?

Ans: Acetic acid.

Ques-12. What is the bond energy of H-Cl?

Ans: 431kJ/mol.

Ques-13. What is the bond energy of O=O?

Ans: 498kJ/mol.

Ques-14. How do heat and light spread out in all directions?

Ans: As electromagnetic waves.

Ques-15. What type of change occurs when turbines of engines rotate?

Ans: Heat energy turns into electrical energy.

Ques-16. What is energy?

Ans: The ability to do work is called energy.

Ques-17. What is the most popular energy in present times?

Ans: Electricity.

Ques-18. In which process plants store energy?

Ans: Photosynthsis.

Ques-19. What is called pure fuel?

Ans: The fuel that does not produce any substances that are harmful for the health and environment when burned is called pure fuel.

Ques-20. What are called photochemical fumes?

Ans: The fumes of the toxic gases that are created by chemical reactions of fumes emitted by the vehicles in presence of sunlight are called photochemical fumes.

Ques-21. Which gas is called the greenhouse gas?

Ans: Carbon dioxide gas is called the greenhouse gas.

Ques-22. Which layer of the atmosphere is called filter?

Ans: Ozone layer.

Ques-23. What is ultraviolet ray?

Ans: The ultraviolet ray is a ray that is present in the sunlight.

Ques-24. What is cellulose?

Ans: The components of plant bodies are called cellulose.

Ques-25. What is called electronic conductor?

Ans:  The conductors that conduct electricity by electron flow are called electronic conductors.

Ques-26. What is called electrical insulator?

Ans: The substances through which electricity can not flow are called electrical insulators.

Ques-27. What is called metal ion electrode?

Ans: If a metal is dipped in a solution of that metal’s salt, it is called metal ion electrode.

Ques-28. What is galvanic cell?

Ans:  The electrochemical cell where electrode reactions take place spontaneously is called galvanic cell.

Ques-29. What is the most known dry cell?

Ans: Leclanche cell.

Ques-30. What is used as anode in dry cell?

Ans: Small zinc jars.

Ques-31. What is added in drycell to make kai dense?

Ans:  Starch.

Ques-32. What is the best fuel for fuel cell?

Ans: Hydrogen gas.

Ques-33. What is nuclear fission?

Ans: The nuclear reaction where bigger nucleus is broken down into smaller nuclei is called nuclear fission reaction.

Ques-34. At what temperature helium atom is made from hydrogen atom?

Ans: 15 million oC.
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Comprehension B ased Question s - Answers  

Ques-1. Explain how fossil fuels are created?

Ans: Plants store energy in their bodies from the Sun by photosynthesis. Various biochemical compounds are created in plants by light energy and CO2 of the air. The animals take this energy from the plants. The dead bodies of plants and animals mix in the ground and after different processes through many years this are stored underground as petroleum, coal and natural gases. These are later used as fuels.

Ques-2. What are the harmful effects of acid rain? Explain.

Ans: Acid rain has extreme impact on the lives of plants and animals. CO2 and NO2 gases are emitted from acid rain. As a result the amount of CO2 in the air increases, and the again acid raining causes acidity of the soil to increase. As a result the pH value of the soil becomes 4 or less than 4, and crop production is harmed.

Ques-3. Why is CO2 gas called the greenhouse gas?

Ans: Emission of CO2 gas into the atmosphere from different sources has resulted in an increase of the amount of CO2 in the air. It stays close to the surface since it is heavy. The heat capacity of CO2 gas is comparatively more than other gases. As a result, the temperature of the earth is increasing day by day. The event of temperature increase of CO2 gas is known as greenhouse effect. This is why CO2 is called the greenhouse effect.

Ques-4. Explain the harmful effects of burning fuels.

Ans: Oxides of nitrogen and sulfur are created in the combustion of fuels. These join with water vapor to form different acids, which causes acid rain. Photochemical fumes are created because of burning fuels, which does massive damage to the ozone layer. The acid rain formed and the corrosion of the ozone layer are obstructions to the survival of plants and animals in the nature.

Ques-5. Explain the importance of ethanol as fuel.

Ans: Various mineral substances like kerosene, petrol, diesel etc. are used as fuels. But these are limited. Like mineral fuels, ethanol can also be used as fuels in different cases, but ethanol is not limited. It is a biochemical compound that can be regularly prepared from starch like grains by fermentation. Use of ethanol as fuel will greatly delay the quick running out of mineral fuels.

Ques-6. Why is it not right to dispose the waste of batteries into the nature?

Ans:  Batteries are made of different metals and metal ions. These are toxic and harmful. If the wastes are disposed in the nature after use, they get mixed with the soil and water. So, the balance of metallic substance in water and soil is disrupted. If food from these toxic water and soil is taken, it can cause many diseases including cancer. So, the battery wastes must not be disposed of in the nature.

Ques-7. Explain that CO2 gas helps saving lives.

Ans: Plants use CO2, H2O and solar energy to make glucose with the help of chlorophyll. All the animals take this glucose or starch as food. If plants did not use CO2 in making starch, then the amount of CO2 in earth would have increased greatly. As a result it would have been impossible for us to survive.
Ques-8. Explain the structure of dry cell.

Ans: Dry cell is made of anode and cathode. Zinc jar is used as anode. The jar is filled with kai. Kai is mainly made by the mixture of MnO2, NH4Cl, ZnCl2 and water. Carbon rod with heavy layer of MnO2 is used in kai as cathode. Dry cell is made this way.

Ques-9. Explain the importance of the process of electrolysis as electroplating?

Ans:  Not only for electroplating, electrolysis is also used for producing new compounds, extracting metals from ores, producing electricity, refining and purifying substances etc. In this process, a layer can be created over iron or gold. It is also used in determining the level of glucose in the blood of a diabetic patient. So, there is huge importance of the electrolysis process.

Ques-10. Why is electroplating used?

Ans: Electroplating is rust preventive layer. Using it increases the durability of iron. Electroplating on a substance makes it smooth. Brightness of jewelries increases because of electroplating. Thus electroplating is used.

Ques-11. Why does not an endothermic reaction take place spontaneously?

Ans: Spontaneous reactions do not required heat to be supplied from outside. In order for the reaction to be spontaneous, the heat capacity of the products must be less than that of the reactants. But in endothermic reactions, the heat capacity of the products is more than that of the reactants. So, the value of ∆H is positive. Also, for this reaction to take place heat has to be supplied from the outside, which is contradictory for the condition of spontaneous reactions. So, endothermic reactions do not occur spontaneously.

Ques-12. Why must precautions be taken for using atomic reactors?

Ans:  The substances used in atomic reactors are extremely radioactive. If an accident takes place in the reactor, the radioactive substances will quickly spread out into the environment. So, precautions must be taken for using atomic reactors.

Ques-13. Explain the uses of dry cells?

Ans: Dry cell is a type of galvanic cell. It is portable and easy to use and is safe. It is usually used in torchlights. It is also used in radio, TV remote, toys etc.

Ques-14. Explain the importance of electrolytic cell.

Ans: Electrolytic cell is a suitable medium for carrying out electrolysis. In this cell, electrical energy is turned into chemical energy. It is also used in electroplating and purifying metals. So, there is much importance of electrolytic cell.

Ques-15. Explain what you understand by impure fuel.

Ans: The fuels that produce substances when burned that are harmful for the health and environment are called impure fuels. It must contain sulfur and nitrogen. Burning it produces SO2 and NO2. SO2 creates sulfuric acid, that forms acid rain. Impure fuels are extremely dangerous for health and environment.


[image: image63.wmf] 

Have you thought of the questions while reading the chapter? 

 

      

If not, look at the question

s

 below and find out the answers.

 

Super Tips at a glance

 



Ques-1. Describe exothermic and endothermic reactions.

Ques-2. Discuss the reason for change of heat in chemical reactions.

Ques-3. CH3-CH3 + Cl2 → CH3CH2Cl + HCl; determine the ∆H for this reaction. [Given, bond energies of C-H, H-H, C-Cl, O-H, Cl-Cl, O=O and H-Cl are 414, 435, 326, 464, 244, 498 and 431kJ/mol respectively]

Ques-4. Describe the energy diagram of exothermic and endothermic reactions.

Ques-5. How can other forms of energy be obtained from chemical energy?

Ques-6. How are the different energies obtained from chemical energy used in our life?

Ques-7. Describe what type of effect on the environment can be avoided by appropriate use of chemical energy.

Ques-8. Discuss the importance of purity of fuels.

Ques-9. What are the negative effects on the environment of using chemical energy?

Ques-10. Evaluate the role of ethanol as a fuel in protecting the environment.

Ques-11. Describe the structure and functionality of daniell cell.

Ques-12. Describe the structure and functionality of dry cell.

Ques-13. Discuss the effects of batteries on health and environment.

Ques-14. Describe the applications of electrolysis.

Ques-15. Discuss the electrolysis of water.

Ques-16. Describe the production of Cl2 by electrolysis of brine.

Ques-17. Describe the production of electricity by nuclear reaction.

Ques-18. Write down the advanages and disadvantages of nuclear electricity. 


(
Bond energy: The force of energy by which elements remain joined to eachother is called bond energy. Bond energy is greater in solids, less in liquids, and even lesser in gaseous substances.
(
Exothermic reaction: The chemical reaction in which heat is produced is called exothermic reaction. Heat production refers to the heat energy given out. Energy given out = total energy of the product compounds (E2) – total energy of the reactant compounds (E1). Lime (CaO) reacts with water and produces calcium hydroxide and heat. CaO(s) + H2O(l) → Ca(OH)2(aq) + heat

(
Heat of combustion: The heat produced when 1 mole of a substance is burned is called the heat of combustion.
(
Heat of reaction: The change of heat in a chemical reaction is called heat of reaction.
(
Endothermic reaction: The chemical reaction in which heat is absorbed is called endothermic reaction. Sodium bicarbonate reacts with acid and produces CO2, salt and water. In this case, the heat is absorbed in the reaction. NaHCO3(aq) + CH3COOH(aq) + heat (absorbed from solution) → CH3COO-Na+(aq) + CO2(g) + H2O(l). Citric acid and vinegar acetic acid are found in lemon juice.
( 
Change of heat in reaction = total energy required to break bonds of reactants – total energy given out in making new bonds.

	Bond
	Bond energy (kJ/mol)

	C-H
	414

	H-H
	435

	C-Cl
	326

	O-H
	464

	Cl-Cl
	244

	O=O
	498


       Value of heat of reaction for any reaction can be determined from using the values given in the chart in the formula.

(
Reaction energy: In exothermic reactions, total energy of reactants (E1) is more than the total energy of products (E2), i.e. E1>E2. In endothermic reactions, total energy of the reactants (E1) is less than the total energy of the products (E2), i.e. E1<E2.
(
Transformation of chemical energy into heat energy: A substance means that it is made of chemical bonds. If any substance is oxidized by oxygen, the process is called combustion. Carbon (C) of coal, methane (CH4) and hydrogen are combustible substance. The energy spent in molecule formation of the substance produced by combustion of fuel is less than the potential energy in the molecules of the fuel. As a result, the extra energy spread out as electromagnetic rays, which we feel as heat. H2(g) + O2(g) → H2O(l) + heat
(
Work of chemical energy: The ability to do work is called energy. Energy can be produced from different sources. In present times, the most popular energy is electricity. Majority of the electricity is generated in heat engines by burning fuels to rotate turbines. Chemical energy is turned into electrical energy and used in lights, fans, radios, tv etc.
(
Appropriate use of chemical energy: The source of all energy is the Sun. Plants gather energy from the Sun by photosynthesis. Different biochemical compounds are formed in plants by light energy and CO2 of air. Energy is collected by animals from plants. The dead bodies of plants and animals are changed into petroleum, coal and natural gas by different process through a very long time and stored underground. These are called fossil fuels. But these fuels are not unlimited. It is thought that they will run out in the next 100 years. We are wasting energy in various ways. We are keeping stoves on for no reason, using lights and fans, doing lightings for entertainment. For these the fuels are quickly running out. So, it is our duty to stop wasting these fuels and ensure long term use of these fuels.
(
Importance of pure fuels: The fuel that does not produce substances that are harmful for health and environment when burned is called pure fuel. Burning fuels in small amount of air produces CO along with CO2, which is extremely harmful for health. Also, burning fuels containing sulfur and nitrogen gives different oxides of sulfur and nitrogen. These in turn form sulfuric acid, which forms acid rain. CO, nitrous oxide and methane gas emitted from vehicles mix in the air and form fumes of different toxic gases in presence of sunlight. These are called photochemical fumes. It does massive damage to the ozone layer in the atmosphere.
(
Negative effects of using chemical energy: Majority of energy is produced by burning fuels. As a result CO2, CO, SO2, No and Incombustible gas given out with fumes are mixing with the air. By this, the amount of CO2 is increasing gradually. The heat capacity of CO2 is high and it stays close to the surface for being heavy. By this the temperature of the earth is increasing, which we call global warming. This event of CO2 is called greenhouse effect, and the CO2 gas is called greenhouse gas. Different gases produced because of burning fuels create photochemical fumes and acid rain and damage the ozone layer. Ozone layaer acts as afilter to the sunlight.
(
Use of ethanol as fuel: Another name of ethanol is ethyl alcohol. It is combustible biochemical substance. It can be made by fermentation from starch like grains. This is why ethanol is called biofuel. With new technologies, ethanol can be made from cellulose. As a result there is no possibility of it running out, and its possible to make it regularly. So, it is possible to reduce pressure on mineral fuels by using ethanol as fuel instead of mineral fuels.
(
Electrochemical cell: The cell where electrical energy can be produced from chemical energy by current is called electrochemical cell. It is also called galvanic cell. The cell where electrolysis is carried out is called electrolytic cell. Electrochemical cells consist of tiny amounts of different salt bridges and electrolyte solutions.
(
Conductors: The substances through which electricity can flow are called conductors, and the substances through which electricity cannot flow are called insulators.
(
Electrodes: The conductors that maintain the electricity flow in electrolytic cells are called electrodes. Two electrodes are required in the formation of electrochemical cells, they are anode electrode and cathode electrode.
(
Electrode reaction: Electrode reaction is oxidation reduction reaction. Here, transferring of electrons takes place. In electrochemical reaction, cathode supplies electrons and anode receives electrons. It can happen spontaneously.
(
Galvanic cell: The electrochemical cell where electrode reactions take place spontaneously, i.e. heat is not required to be supplied from outside for the reaction to take place and chemical energy is turned into electrical energy, is called galvanic cell. In this cell, the two electrodes are connected by wire. As a result, electrons start to flow from anode to cathode.

(
Dry cell: Dry cell is a tupe of galvanic cell. It is also called battery. Dry cell is usually used in torch lights, radios, TV remotes and toys. Small jar is used as anode in dry cell. The jar is filled woth MnO2 and electrolytic solution. Kai is used as electrolyte. Starch is added to make kai thicker. The jar is filled with kai and in the middle, carbon rod heavily coated with MnO2 is used as cathode. 1.5V of potential can be obtained from dry cell.
(
Effect of batteries on health and environment: Different tupes of batteries are made of different types of metals and metal ions. Dry cell is made of zinc and mercury cell (Hg2O). Also other metals and metal compounds used in other cells are chemically heavy and toxic. These cause cancer. Food from water and soil polluted by battery wastes causes cancer along with various other diseases. So, battery wastes should not be disposed of in the environment.  This can help save both money and health.
(
Electrolysis: If electricity is transmitted in an electrolytic cell, a positive electrode and a negative electrode is created. The negative ions present in the solution are attracted to anode, and the positive ions present in the solution are attracted to cathode. Negative ions donate electrons to the anode and positive ions receive electrons from the cathode and form new substances. Reaction at anode : X- → X + e-. Reaction at cathode : M+ + e- → M

(
Applications of electrolysis: In modern chemistry, production of substances, extraction of metals from ores, purification of production of electrical energy, and managing environment polluting substances etc. are done by electrolysis. It can be used to put a layer of a metal on another metal. It is called electroplating. Water can be freed from unnecessary ions by electrolysis. It can be used to determine the amount of arsenic in water. It can also be used to determine the level of glucose in the blood of a diabetic patient.
(
Electrolysis of sodium chloride solution: Electricity flow in NaCl solution causes Redox of NaCl along with water, because water it self is an electrolytic substance. Electrolizing NaCl solution causes oxidation reduction reactions at anode and cathode in the following way.

      Reaction at anode: 2Cl-(aq) → Cl2(g) + 2e-      Reaction at cathode: 2H2O(l) + 2e- → H2(g) + OH-(aq)
       2H2O(l) + 2Cl-(aq) → H2(g) + Cl2(g) + 2OH-(aq)

       In NaCl solution, Na+Cl- acts as electrical conductors. No other compounds are required for carrying electricity. In NaCl solution, Cl- ions are oxidized at anode and form Cl2 gas and electrons, and at cathode water molecules are reduced and OH- ions and H2 gas are produced. OH- ions produced at cathode combine with Na+ of the solution and produce NaOH. This way, NaOH is produced in the electrolysis of NaCl.
(
Commercial use of products of electrolysis: Extraction of metals like sodium, aluminum, copper, zinc. iron, lead etc. is possible by electrolysis. These metals have many uses. These are used in making buildings, roads and railways, bridges, vehicles, planes, ships etc. Steel is used instead of iron. Since aluminum is light, it is used in making planes and utensils. Electroplating on a metal makes it smooth and more durable. Hydrogen gas produced in electrolysis of water is the most valuable and ecofriendly fuel. Hydrogen gas is the best fuel for fuel cells. Chlorine gas as germicide and NaOH alkali as raw material in factories are used greatly.
(
Nuclear reaction: In a nuclear reaction, a bigger nucleus spontaneously breaks down into small nuclei and huge energy is given out at this time in the form of light rays. This is called radioactivity. It is desired for the atomic number of these elements to be more than 83. Like – uranium-238 breaks down and produces thorium-234. The breakdown of a bigger nucleus into smaller nuclei in this way is called nuclear fission. Also, small nuclei can together form a bigger nucleus. This process is called nuclear fusion.

      Basic radioactivity is nuclear fission reaction. If the radioactive element is hit by fast moving neutron, the nucleus breaks and and new nuclei are foemed. In this way in fission reaction, huge amount of energy is given out along with formation of new nuclei. So, fission reaction is exothermic reaction. So, it can be seen that huge amount of heat energy can be produced by nuclear reaction.
(
Electricity generation in nuclear reaction: Electricity can be produced in nuclear reactors by using the energy from the nuclear fission. Lightwater reactor, heavywater reactor and breeder reactor are among the methods of producing electricity. North America produces 20% of their total electricity need from nuclear reactors. Nuclear reactors have many risks. The products produced are extremely radioactive substances. The can emit radiations for many years which are harmful for the environment. Also, accidents happen in nuclear reactors. Like – massive damage was done to the reactor in Fukushima because of the tsunami created by earthquakes under the sea.

( Application and Higher order thinking


Chemical energy.


Transformation of chemical energy into heat, electrical and light energies.

Applications of different types of energy obtained from chemical energy.

Proper use of chemical energy.


Importance of purity of fuels.

Negative effects of using chemical energy.

Use of ethanol as fuel.


Electrochemical cell.

Electric conductors and electrodes.

Galvanic cell.

Method of dry cell formation and electron transferring.

Effects of batteries on health and environment.

Carrying out reactions using electricity.

Electrolysis and the method of dissociation of the electrolyte.

Applications of electrolysis.

Electrolysis of water.

Electrolysis of solution of sodium chloride.

Commercial use of the products of electrolysis.



Nuclear reactions and electricity production.




Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	2, 3, 4, 9, 10, 12, 14, 16, 18, 21, 22, 25, 27, 29, 34, 37, 39, 42- 44, 48-50, 53-54, 55-56, 61, 63, 64, 65, 66-67, 71, 72, 75, 79, 80, 82, 85, 87-89, 91, 95, 99, 102, 105, 106, 110, 111, 116, 117,  118, 119-121, 124, 125, 127, 130, 132, 133-134, 135, 136, 139, 141, 142, 144, 148, 150, 151, 152-153, 157, 159, 162, 166, 175, 176, 178, 180, 183-185, 189, 194, 195, 198-199, 200, 207, 209, 217, 221-223, 226, 232, 233

	((
	1, 13, 17, 20, 23, 31, 38, 39, 40, 41, 70, 78, 81, 84, 90, 94, 96, 97, 101, 104, 108, 112, 113, 115, 122-123, 129, 140, 143, 155, 158, 160, 163, 164, 165, 167, 169-171, 172-173, 190, 196, 203, 205, 216, 224, 227, 229, 230




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 1, 2, 4, 7, 8, 10, 11, 13, 14, 17, 20, 23, 25, 26, 28, 30, 32, 35, 36, 37, 39, 41, 42, 44 and SURE 12 part 5, 6, 10, 11, 15, 20, 24, 26, 32

	Conception Based
	Practice part 1, 2, 6, 8, 9, 11, 12, 14, 15, 16, 18, 19, 24, 25, 27, 31, 34, 35, 38, 40, 41, 42, 43 and SURE 12 part 3, 5, 7, 8, 10, 11, 13, 14

	Application Based
	1. 
Describe the production of electricity by ethanol.

2. 
Describe exothermic and endothermic reactions.

3. 
CH3-CH3 + Cl2 → CH3CH2Cl + HCl; determine the ∆H for this reaction. [Given, bond energies of C-H, H-H, C-Cl, O-H, Cl-Cl, O=O and H-Cl are 414, 435, 326, 464, 244, 498 and 431kJ/mol respectively]

4. 
Describe the structure and functionality of daniell cell.

5. 
Describe the structure and functionality of dry cell.

6. 
Describe the production of electricity by nuclear reaction.

	Higher Skill-Based
	1. 
Describe the energy diagram of exothermic and endothermic reactions.

2. 
How are the different energies obtained from chemical energy used in our life?

3. 
Describe what type of effect on the environment can be avoided by appropriate use of chemical energy.

4. 
Describe the method of electrolysis with example.

5. 
Evaluate the role of ethanol as a fuel in protecting the environment.

6. 
Discuss the electrolysis of water.

7. 
Write down the advanages and disadvantages of nuclear electricity.

8.
Electrolysis is a oxidation redon reaction.


Chapter Eight





e–





e–





Every substance has energy stored in it. Every substance is mainly made up of atoms and molecules. The particles inside the atoms and molecules are bound by chemical energy. When a chemical reaction takes place, there is change in heat. This happens mainly due to the breakdowns and formations of inner bonds of atoms and molecules. And all these bonds are source for chemical energy. Nowadays, we obtain other forms of energy from chemical energy through different methods, like – car battery, torch battery, nuclear power plant, etc. Here, energy is harvested from the breakdowns of bonds in atoms and molecules.








Multiple Choice Questions


353 Multiple Choice Questions ( 249 General MCQs ( 42 Multiple Completion Based 


( 62 Situation Set Based ( 26 Board questions ( 64 Cadet College questions
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In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.








Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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A2(g) + B2(g) atomic number of A, B is 1, 7 respectively
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Textual Creative Essay type Questions with Answers







The practice of these questions will guide you in writing about 



    different questions corresponding to the topics in this chapter.
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Pay your earnest attention to the topic-related information for 



          making your concept clear







Topicwise MCQs with Answers
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Fig: Galvanic cell
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Fig: 100 mL solution of Nitrate salt
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Fig : Electrolytic cell
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/chmq08.pdf
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You can get common the knowledge and comprehensive type



        questions in exam. So read these questions again and again.











Knowledge and Comprehensive type Questions and Answers
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Knowledge Based Question-Answers
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Comprehension Based Questions-Answers
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Classworks promote higher thinking and to-the-point answering. 



          Practise the questions attentively.







Creative Essay type Questions with Answers Based on Classwork
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Have you thought of the questions while reading the chapter? 



      If not, look at the questions below and find out the answers.







Super Tips at a glance
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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive question and answers. So, practice them with proper attention.
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 Read all the relevant information attentively. It will enhance your



          ability in answering similar but more important questions. 
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.







Additional Creative Questions 



with Answers
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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