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By the end of this chapter you will be able to (
1.
explain the importance of collection, properties and uses of some house hold food materials. 

2.
describe the importance of ph in determination of suitability of cosmetic materials in home.  

3.
explain the preparation of household cleaning substances and mechanism of cleaning.  

4.
control the ph value of soil in agriculture using appropriate compounds. 

5.
explain the means of processing of agricultural products.  

6.
explain the means of preservation of agricultural commodities.  
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7.
explain the harmful effect of chemical waste by knowing it.  

8.
manufacture soap by using chemical substances. 

9.
exhibit the de-colorizaton process of bleaching powder.  

10.
give opinion spontaneously with confidence about the appropriate use of chemical susbtances of prevent the pollution of soil, water and air.  

11.
show interest about using health conscious commodities. 

12.
show interest about using hygienic foods.  

13.
how the role of baking powder in food products by experiment. 
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1.
What is the ratio of hydrogen and nitrogen in ammonia gas production? 


a
1 : 2
b
1 : 3


c
2 : 1
d
3 : 1
eq \o((,d)

Know some more information about the questions:

· The molecular weight of ammonia is 28.

· The ratio of masses of N and H to produce ammonia is 28:6

· The simplified ratio of reactant and product to produce ammonia from N and H is 1:3:2. 

· The amount of product in production of ammonia from N and H depends on temperature. 

2.
Which of the following accelerate the activity of enzyme? 


a
H2O   
b
NaCl


c
H2CO3  
d
CH3COOH
eq \o((,c)

Know some more information about the questions:

· Enzyme is – a complex organic catalyst. 

· Carbonic acid helps in digestion of foods. 

· CO2 dissolves in water and forms – carbonic acid. 

3.
Which is applicable in the production of NaOH by electrolysis? 


a
diluted solution of NaCl


b
Melted NaCl


c
platinum electrode  


d
mercury electrode


eq \o((,d)

Know some more information about the questions:

· Electrolysis can happen to – electrolytes. 

· NaOH is an electrolyte. 

· The products of the electrolysis of NaOH are different due to the differences of electrodes and concentration. 

4.
NH3 + H2SO4 (

i.
A neutralization reaction. 


ii.
Product is an important nutrient of plants. 


iii.
The pH of the aqueous solution of the product is greater than 7. 


Which one is correct? 


a
i
b
i and ii 


c
ii and iii   
d
i, ii and iii
eq \o((,d)

Know some more information about the questions:

· The pH value of neutral water is 7. 

· In every neutralization, salt and water are produced. 

· The product of the reaction is – (NH4)2SO4. 

· (NH4)2SO4 is physically a white crystalline substance. 

· The important nutrient ingredients for plants are – Mg, K, Ca, N, H, O, P, S.
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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 the formula of bleaching powder?
[Dhaka Board 2015] 

a
Ca(OCl)Cl2 
b
Ca(OCl)Cl

c
Ca(OCl)2Cl 
d
Ca(OCl2) Cl 
eq \o((,b)
6.
What is present in soft drinks? [Dhaka Board 2015]

a
Citric acid 
b
Carbonic acid 


c
Ethanoic acid 
d
Tartoric acid 
eq \o((,b)
7.
What is the formula of baking soda? 
[Rajshahi Board 2015]

a
NH4HCO3
b
NaHCO3 

c
H2CO3 
d
Na2CO3 
eq \o((,b)
8.
What is the colour of Ammonium Sulphate? 
[Rajshahi Board 2015]

a
Blue 
b
Red 


c
Pink 
d
White
eq \o((,d)
9.
What is added when soil becomes too alkaline?
[Rajshahi Board 2015]

a
CuSO4 
b
(NH4)2SO4 

c
CaO 
d
Na2SO4  
eq \o((,b)
10.
Which of the folllowing is detergent? 
[Dinajpur Board 2015]

a
Sodium stearate 

b
Sodium oliate 


c
Sodium pamited 



d
Lauryl hydrogen sulphate 


eq \o((,d)
11.
What is the recommended acceptable doseage of benzoic acid as food preservatives? [Dinajpur Board 2015]

a
0.01%
b
0.1%


c
1.01%
d
1.1%
eq \o((,b)
12.
Which one is used as bleach? [Comilla Board 2015]

a
CaCl2 
b
Ca(OH)2 

c
C6H5OH 
d
Ca(OCl)Cl 
eq \o((,d)
13.
Which type of compound ammonium sulphate is?
[Chittagong Board 2015]

a
Alkali
b
Acid


c
Organic compound 
d
Fertilizer
eq \o((,b)
14.
R – CH2 – CH2 – Br + NaOH(aq) (

('A' Compound)


R – CH2 – CH2 – OH + NaBr 


('B' Compound)


For this reaction – [Chittagong Board 2015]

i.
'A' is produced by the reaction of HBr with alkene



ii.
Alkene is produced from 'B' compound  


iii.
'B' compound used as solvent  


Which one of the following is correct?

a
i & ii 
b
i & ii


c
ii & iii
d
i, ii & iii
eq \o((,d)
15.
Which year is celebrated as the year of chemistry?
[Chittagong Board 2015]

a
2009
b
2010


c
2011
d
2012
eq \o((,c)
16.
Which acid is present in vinegar? [Sylhet Board 2015]

a
Citric acid 
b
Tartaric acid 


c
Carbonic acid 
d
Ethonoic acid
eq \o((,d)
17.
The person whose body contains waste water from tanneries and paint factories his-[Sylhet Board 2015]

i.
kidney and liver are harmed 


ii.
harms the nervous system 


iii.
hampers the function of protein 


Which one is correct?


a
i & ii
b
i & iii

c
ii & iii
d
i, ii & iii
eq \o((,d)
18.
Which one is known as bleach? [Jessore Board 2015]

a
Ca(OH)2
b
C17H35COONa


c
Ca(OCl)Cl
d
NaHCO3
eq \o((,c)
19.
What is the value of (H in the reaction 2NH3(g) 
[image: image3.emf] 

 N2(g) + 3H2(g) [Jessore Board 2015]

a
– 192 KJ
b
– 92 KJ


c
92 KJ
d
180 KJ
eq \o((,b)
20.
CO2 + 2NH3 eq \o(130(C – 150(C,((((((,High pressure) A + 
H2O in the above reaction the product A is –
[Jessore Board 2015]

a
Ammonium carbonate 


b
Ammonium hydroxide 


c
Urea

 
d
T.S.P


eq \o((,c)
21.
Which one is present in soft drinks? [Jessore Board 2015]

a
Citric acid 
b
Carbonic acid


c
Tertaric acid
d
Acetic acid
eq \o((,b)

[image: image4.wmf]Cadet Colleges

 MCQs 

 

with Answers

 

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

s

 and answers. So, practice t

hem with proper attention.

 

 



22.
Which of the following acid is present in vinegar?

  [Mirzapur Cadet-15]

a
Cytric acid
b
Acitic acid


c
Turtaric acid
d
Ascorbic acid
eq \o((,b)
23.
What is the formula of baking powder? 

[Mirzapur Cadet-15]

a
Na2CO3
b
NaHCO3

c
CaCO3
d
Ca(HCO3)2
eq \o((,b)
24.
What is the main ingredient of toilet cleaner?

 [Mirzapur Cadet-15]

a
NaOH
b
Mg(OH)2

c
Ca(OH)2
d
Zn(OH)2
eq \o((,a)
25.
Soft drinks contain which acid? [Mymensingh Girls' Cadet-15]

a
Sulphuric acid
b
Cabonic acid


c
Ethaonic acid
d
Hydrochloric acid
eq \o((,b)
26.
What is the main ingredient of tolilet cleaner?

  [Rajshahi Cadet-15]

a
CH3COOH
b
NaOH


c
NaHCO3
d
Ha2CO3
eq \o((,b)
27.
Which one of the following limestone?

[Rajshahi Cadet-15]

a
CaCO3
b
CaO


c
CaCl2
d
Ca(OH)2
eq \o((,a)
28.
Which one is detergent?  [Rajshahi Cadet-15]

a
C12H25-O-SO3Na
b
C17H35COONa


c
C15H31COOK
d
C18H37COONa
eq \o((,a)
29.
Which substance is used to remove acidity of soil?

 [Pabna Cadet-15]

a
CaO
b
P


c
H2SO4
d
HNO3
eq \o((,a)
30.
To produce ammonia ratio of nitrogen & hydrogen is ( [Pabna Cadet-15]

a
1:2
b
1:3


c
2:1
d
3:1
eq \o((,b)
31.
Which of the following accelerate the activity of enzyme? [Joypurhat Girls' Cadet-15]

a
H2O
b
NaCl


c
H2CO3
d
CH3COOH
eq \o((,c)
32.
Which of the following substances is  used to preserve food? [Rangpur Cadet-15]

a 
ethylene
b
acetylene



c
vinegar
d
ethanal
eq \o((,c)
33.
Which of the following is base? [Comilla Cadet-15]

a
Soft drinks
b
Lemon juice


c
Vinegr
d
Washing soda
eq \o((,d)
34.
What is the formula of baking powder? [Comilla Cadet-15]

a
CaO
b
CaCO3

c
Na2CO3
d
NaHCO3
eq \o((,d)
35.
Which is applicable in the production of NaOH by electrolysis?  [Comilla Cadet-15]

a
Diluted solution of NaCl


b
Melted NaCl


c
Plantinum electrode
d
mercury electrode
eq \o((,d)
36.
What is the ratio of hydrogen and nitrogen in ammonia gas production? [Comilla Cadet-15]

a
1:2
b
1:3


c
2:1
d
3:1
eq \o((,d)
37.
Which of the following co-valent compound dissolve in water? [Feni Girls' Cadet-15]

a
Ethene
b
Carbondioxide


c
Benzene
d
Acetylene
eq \o((,b)
38.
5-6% aqueous solution of ethanoic acid is called (
 [Faujdarhat Cadet-15]

a
Vinegar
b
Formaline


c
Carbide
d
Malador
eq \o((,a)
39.
What is used as bleaching agent? [Faujdarhat Cadet-15]

a
CO2
b
SO2

c
NO2
d
P2O3
eq \o((,b)
40.
Which one is used to prevent rotten fruits?

 [Jhenidah Cadet-15]

a
CO
b
SO2
c
N2O
d
CO2
eq \o((,b)
41.
What is the main ingredient of glass cleaner?

 [Jhenidah Cadet-15]

a
Ca(OCl)Cl
b
NH3

c
Ca(OH)2
d
(NH2)2C = O
eq \o((,b)
42.
Soap is a ( [Jhenidah Cadet-15]

a
acid
b
base


c
salt
d
ester
eq \o((,c)
43.
Which one is soda ash? [Jhenidah Cadet-15]

a
CaCO3
b
Na2CO3

c
NaCO3. 10H2O
d
NaOH
eq \o((,b)
44.
Which one is the vinegar? [Barisal Cadet-15]

a
6-10% aqueous solution of ethanoic acid

b
18-20% aqueous solution of acetic acid

c
6-10% aqueous solution of methanoic acid

d
1-5% aqueous solution of propanoic acid
eq \o((,a)
45.
Which one of the following is main ingredient of toilet cleaner?  [Barisal Cadet-15]

a
LiOH
b
KOH


c
CsOH
d
NaOH
eq \o((,d)
46.
Which one accelerates the enzymatic activities in digestion? [Barisal Cadet-15]

a
HNO3
b
H2CO3

c
HCHO
d
CH3CHO
eq \o((,b)
47.
Which one of the following is used to increase the cleaning capacity of detergent? [Barisal Cadet-15]

a
Carbonate
b
Sulphate


c
Phosphate
d
Nitrate
eq \o((,c)
48.
Which one is used for toilet cleaner–
[Mirzapur Cadet-14]

a
NaOH 
b
NH3 


c
Ca(OH)2 
d
Al(OH)3 

eq \o((,a)
49.
Rafiq wants to blow up a cake. He took a chemicals to do it. The chemical produces CO2 to blow up the cake. What is the chemical taken by Rafiq? 

[Mirzapur Cadet-14]

a
Sodium carbonate

 
b
Sodium hydrogen carbonate 


c
Calcium carbonate 

d
Sodium hydroxide 



eq \o((,b)
50.
What is quick lime?  
[Mirzapur Cadet-14]

a
 CaO 
b
CaCO3 


c
Ca(OH)2 
d
CaCl2 

eq \o((,a)
51.
Which is quick lime below?
[Mymensingh Girls' Cadet-14]

a
CaCO3 
b
CaO 


c
Ca(OH)2 
d
CaSO4

eq \o((,b)
52.
Vinegar acts as preservative by which process  



[Mymensingh Girls' Cadet-14]

a
neutralization 
b
hydrolysis 


c
oxidation 
d
decomposition 

eq \o((,b)
53.
Which acid is found in soft drinks? 
[Rajshahi Cadet-14]

a
Acetic acid 
b
Formic acid 


c
Benzoic acid 
d
Carbonic acid 

eq \o((,d)
54.
Which one of the following is the main component of cleaner? 


[Rajshahi Cadet-14]


a
CaO 
b
NaOH


c
NH3 
d
CaCl2 

eq \o((,b)
55.
Which one of the following is the main  component of vinegar?  


[Rajshahi Cadet-14]


a
CH3COOH 
b
CH3OH 


c
CH3COCH3 
d
CH3CHO 

eq \o((,a)
56.
Which one of the following is applicable in the product of NaOH by electrolysis?   
[Rajshahi Cadet-14]

a
Diluted solution of NaCl


b
Platinum electrode


c
Merury electrode 


d
Melted NaCl 



eq \o((,a)
57.
Which one act as bleaching agent? [Rajshahi Cadet-14]

a
P2O5 
b
CO2 


c
SO2 
d
SO3 

eq \o((,c)
58.
Which of the followings is base?  
[Pabna Cadet-14] 


a
Vinegar 
b
Washing soda 


c
Soft drinks
d
Lemon juice

eq \o((,b)
59.
Which is used as solvent in dry wash?  



[Joypurhat Girls' Cadet-14]

a
CH3Cl 
b
CH2Cl2 


c
CHCl3 
d
CCl4 

eq \o((,d)
60.
What is the acceptable dosage of sodium benzoate for food preservation? 


[Feni Girls' Cadet-14] 


a
6.5% 
b
4.5% 
c
0.5% 
d
0.1% 
eq \o((,d)
61.
What is the formula of washing soda? 



[Faujdarhat Cadet-14]

a
Na2CO3 
b
NaHCO3 


c
K2CO3 
d
Ca(HCO3)2 

eq \o((,a)
62.
Soft drinks contain which acid?  
[Faujdarhat Cadet-14]

a
Organic acid 
b
Carbonic acid 


c
Ethanoic acid 
d
Hydrochloric acid 

eq \o((,b)
63.
Which one is used for making bread?  



[Faujdarhat Cadet-14]

a
NaHCO3 
b
Eeast 


c
NH4HCO3 
d
CO2 

eq \o((,a)
64.
For manufacturing shaving cream which one is used?  


[Faujdarhat Cadet-14]

a
Glycerin 
b
Sodium soap 


c
Potassium soap 
d
Sodium oliet 

eq \o((,a)
65.
To produce bleaching powder from lime water and chlorine, the required temperature is?



[Sylhet Cadet-14]

a
300C
b
400C


c
500C
d
600C

eq \o((,b)
66.
Which one of the following is Acid?
[Sylhet Cadet-14]

a
Baking powder
b
White vitriol

c
Vinegar
d
Washing soda

eq \o((,c)
67.
Which one of the following accelerate the activity of enzyme?

[Sylhet Cadet-14]

a
Water
b
Table salt

c
Carbonis acid
d
Ethanoic acid

eq \o((,c)
68.
Which one quick lime? 


[Jhenidah Cadet-14] 


a
Ca(OH)2
b
CaO


c
CaCO3 
d
CaCO2 
eq \o((,b)
69.
Urea is used in the production of ( 

[Mymensingh Girls' Cadet-15]

i.
melamine
ii.
lime stone


iii.
formica


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)
70.
Chemicals which can be used to ripen fruits are (
 [Rajshahi Cadet-15]  


i.
Ethephon

ii.
Bethylene


iii.
Calcium carbide

Which one of the following is correct?

a
i & ii
b
i & iii


c
i, ii & iii
d
ii & iii
eq \o((,c)
	Name of the cleaning agent
	Main ingredient

	Toilet Cleaner
	X

	Bleaching powder
	Y

	Detergent
	Z


71.
According to above stem ( [Feni Girls' Cadet-15]

i.
pH of the aqueous solution of X is more than 7

ii.
Y decomposed to form nascent oxygen

iii.
Z having hydrophilic and hydrophobic part both



Which one is correct?

a
i
b
i & ii


c
i & iii
d
i, ii & iii
eq \o((,d)
72.
Baking powder is prepared using–
[Rajshahi Cadet-14]


i.
Limestone 



ii.
Ammonia gas  


iii.
Table salt  


Which one of the following is correct?

a
i, ii 
b
ii, iii


c
i, iii
d
i, ii, iii

eq \o((,d)
73.
Acceptance level of arsenic in Bangladesh is–  



[Rajshahi Cadet-14]


i.
0.01 mg/L 



ii.
0.01 mg/dm3  


iii.
0.01 mg/m3  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,a)
74.
Which acid helps in digestion? 
[Joypurhat Girls' Cadet-14]

i.
Tartaric acid 



ii.
Carbonic acid  


iii.
Citric acid  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,d)
75.
Bases are used in house as– 
[Joypurhat Girls' Cadet-14]

i.
Glass cleaner 



ii.
Toilet cleaner  


iii.
White wash the wall  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,d)
76.
Calcium carbide + water ( A + Ca(OH)2, in this reaction(


[Sylhet Cadet-14]

i.
Bromine can rcact will A


ii.
A is a saturatcd hydrocarbon


iii.
Ethane can be produced from A


Which one is correct?


a
i & ii
b
iii & i

c
ii & iii
d
i, ii & iii

eq \o((,b)
                        Heat

77.
NaHCO3  ((( X (s) + y (g) +H2O (g)


According to above reaction, the compound “X”


[Rangpur Cadet-14]


i.
is used glass preparation 


ii.
decomposed on heating 


iii.
can remove hardness of water.


Which one is correct?

a
i
b
i & ii



c
i & iii
d
i, ii & iii
eq \o((,d)
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	(( 12.1 House hold chemistry ( Text page-191


· Vinegar is used to make foods soft and tasty. 
· Baking powder is used to blow up cakes and breads. 
· Sodium chloride or edible salt is dissolved in sea water. It fulfils the need of electrolytes in body. 
· Besides being used as edible salt, sodium chloride is used to make various compounds, in medicine industries, in soap production and in dyeing industries. 
· The concentrated and saturated solution of sodium chloride is called as brine. 
· The main ingredient of baking powder is sodium hydrogen carbonate. Sodium carbonate is produced by using limestone, ammonia gas and edible salt. 
· When calcium carbonate (limestone) is heated at excess temperature (600oC), lime and CO2 gas are formed. 

CaCO3 (( CaO + CO2(g


limestone           lime    carbon dioxide
· Ammonium chloride and sodium hydrogen carbonate are formed by the reaction of ammonium hydrogen carbonate and sodium chloride. 

NH4HCO3 + NaCl (( NaHCO3 + NH4Cl



(Sodium hydrogen 



carbonate)
· Sodium hydrogen carbonate (NaHCO3) helps to diminish indigestion. In case of indigestion, excess HCl is produced inside stomach. NaHCO3 neutralizes the excess acid. 
· A fungus named yeast is used to blow up breads in house or bakery. 
· Vinegar is 5-6% aqueous solution of ethanoic acid. 
· Vinegar is used in preservation of foods such as pickles. 
· When ethyne gas produced by thermal decomposition of petroleum is heated at 60(C and driven through 2% mercuric sulfate and the aqueous solution of 20% dilute sulfuric acid, ehtanal is formed. 

HC ( CH  eq \o(20% H2SO4,(((((((,2% HgSO4 60(C) CH3CHO + H2O
( General Multiple Choice Questions and Answers
78.
In which year, Madam Curie achieved the Nobel Prize? (knowledge) 

a
1910
b
1911


c
1912
d
1913
eq \o((,b)
79.
Which year is observed as the year of chemistry by IUPAC? (knowledge) 


a
2004
b
2009


c
2010
d
2011
eq \o((,d)
80.
Which chemical substance is used to preserve foods?
(knowledge) 


a
MgS
b
CaC2

c
CaSO4
d
MgC
eq \o((,b)
81.
Which one is used to marinate fish and meat?
(knowledge) 


a
baking powder
b
edible salt


c
calcium carbie
d
vinegar
eq \o((,d)
82.
Which is the main ingredient of baking powder?
(knowledge) 


a
edible salt


b
limestone


c
sodium hydrogen carbonate


d
sodium carbonate


eq \o((,c)
83.
At which temperature (degree Celsius), lime is formed if CaCO3 is heated? (knowledge)

a
400
b
500
c
600
d
700
eq \o((,c)
84.
Which one is used in dyeing of cloth? (knowledge) 


a
CaCO3
b
CaO


c
NaHCO3
d
NaCl
eq \o((,d)
85.
Which is brine? (knowledge) 


a
unsaturated solution of NaCl


b
saturated solution of NaCl


c
supersaturated solution of NaCl


d
concentrated liquid solution of NaCl
eq \o((,b)
86.
By which gas, brine is saturated? (conceptual) 


a
CO2
b
NO2
c
NH3
d
SO2
eq \o((,c)
87.
Which gas is formed inside the stomach?  (knowledge) 


a
HNO3
b
H2SO4
c
HClO4
d
HCl
eq \o((,d)
88.
Which is used as a catalyst to produce ethanal from ethanol? (conceptual) 


a
2% H2SO4
b
20% HgSO4

c
2% HgSO4
d
12% H2SO4
eq \o((,c)
89.
Which acid accelerates the process of enzyme and helps in digestion? (conceptual)

a
hydrochloric acid
b
amino acid


c
ethanoic acid
d
carbonic acid
eq \o((,a)
90.
which one is the commercial name of Soda ash?
(knowledge) 


a
Na2CO3
b
NaHCO3

c
Na2O
d
NaOH
eq \o((,a)
91.
Which is the chemical name of CH3COOH?
(conceptual)

a
formic acid
b
acetic acid


c
fatty acid
d
oleic acid
eq \o((,b)
92.
Which one helps to blow up breads mixed with yeast? (knowledge) 


a
C6H12O6
b
O2

c
CO2
d
NaHCO3
eq \o((,c)
93.
What is the amount of ethanoic acid (%) in vinegar?
(knowledge) 


a
35-40%
b
5-6%


c
55-6%
d
6-10%
eq \o((,b)
94.
Which one is caustic soda? (knowledge) 


a
Na2CO3
b
NaHCO3

c
NaOH
d
KOH
eq \o((,c)
95.
Which is the common formula of fatty acid?
(knowledge) 


a
RCOOH
b
R-OH


c
RCHO
d
RCHOOR
eq \o((,a)
96.
Which one is organic acid? (conceptual)

a
NH3
b
H2SO4

c
CH3COOH
d
H2CO3
eq \o((,c)
97.
From which of the following reaction, R-COOH can be produced? (conceptual) 


a
R-O-R’ + H2O ( R–COR’+ROH


b
R-OH + K2Cr2O7 ( R–COOH


c
R-COOH + PCl3 ( CH3COOH + POCl3

d
R-O-R’ + ROH ( R – COOH + H2O
eq \o((,b)
98.
Which one is formed by the reaction between fatty acid and ethanol? (application) 


a
ketone
b
aldehyde


c
ester
d
soap
eq \o((,c)
99.
X is an aromatic ester. It is abundant in nature. What is obtained by its hydrolysis? (higher skill) 


a
RCOOH, ROH

b
ROH, RCOOH2

c
RCHO, RCOOH


d
RCOOH, RCOOHR’


eq \o((,a)
( Multiple Completion Based questions-answers
100.
The compound R-COOH – (application) 


i.
can produce ester


ii.
can donate proton in aqueous solution


iii.
produce oxygen gas by reacting with metallic Mg 


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)
101.
By heating calcium carbonate, --- is formed.
(application) 


i.
fire extinguisher gas


ii.
metallic element


iii.
metallic oxide


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)
102.
When ammonium hydrogen carbonate is heated, --
(higher skill)

i.
a gas with molecular mass 17 is obtained


ii.
a fire extinguisher gas is formed


iii.
a universal solvent is obtained


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)
103.
When sodium hydrogen carbonate is heated –
(application) 


i.
washing soda is obtained


ii.
a compound with molecular mass of 1 is obtained

iii.
1 mole of water is formed


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)
104.
In the reaction of HCl and NaHCO3, ( is formed.
(higher skill)

i.
edible salt
ii.
universal solvent


iii.
44g gaseous product


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)
105.
In industrial synthesis of ethanoic acid from ethyne, ( is used. (application)

i.
20% HgSO4

ii.
20% dilute H2SO4

iii.
60oC temperature 


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)
106.
Soft drink is – (conceptual) 

i.
solution of CO2 in water


ii.
solution of sugar in water


iii.
accelerator of the process of enzyme


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)
107.
In the aqueous solution of soda as – (application) 


i.
ion of base element is produced


ii.
the product ion can be obtained from KOH


iii.
the product ion is found in edible salt


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)
108.
CaCO3 ( X+ Y; in this reaction (application) 


i.
the aqueous solution of X is basic


ii.
Y is called as slacked lime


iii.
Y makes lime water opaque


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)
109.
The powder mixed with the flour of cake – (higher skill) 


i.
NaHCO3

ii.
helps the cake to blow up


iii.
helps treating indigestion


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)
110.
RX(l) + KOH(aq) ( A + KX + H2O; the production of ( is are possible directly from A. (higher skill) 


i.
Alkene
ii.
Alcohol


iii.
Fatty acid


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)
111.
The soft dink gas( (higher skill) 


i.
forms weak acid
ii.
acidic oxide


iii.
extinguishes fire 


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)
112.
CH3CH2CH2OH ( Y+H2O; in this reaction (
(higher skill)

i.
Y is a two-carbon aldehyde


ii.
Y is a three-carbon acid


iii.
Y will dissolve in water


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)
( Situation set Based Questions-Answers
Read the stem and answer 113-114:

Bipasha uses X to make fish and meat soft and tasty. She also uses Y compound to blow up cakes and breads. 

113.
Which is an ingredient of X? (conceptual) 


a
methanoic acid
b
oleic acid


c
stearic acid
d
acetic acid
eq \o((,d)
114.
What is the chemical formula of Y? (conceptual) 


a
Na2CO3
b
NaHCO3

c
CO2
d
H2O
eq \o((,c)
Observe the equations of reactions and answer Q. Nos. 115 and 116:

Reactions CO2 + NH2 + H2O (( A 

A + NaCl (( B ( + NH4Cl 

115.
Which one is A? (conceptual) 


a
NH4NO3
b
(NH4)2CO3

c
NH4OH
d
NaHCO3
eq \o((,a)
116.
The compound B – (higher skill) 

i.
has aqueous solution with pH value less than 7

ii.
baking powder


iii.
can neutralize the acid inside the stomach


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 equations of reactions and answer Q. Nos. 117 and 118:

Reactions HC ( CH  eq \o(20% H2SO4 ,((((((,2%HgSO460(C) (  eq \o(Mn+2(60(C,((((() Y 
117.
Which one is Y? (application) 


a
CH3CH2OH
b
CH3CHO


c
CH3COOH
d
C2H4
eq \o((,c)
118.
In the reactions of the Stem, X – (higher skill) 

i.
has –CHO radical 


ii.
has acidic aqueous solution


iii.
is used as vinegar


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)
Read the following Stem and answer Q. No. 119-121:

A is an organic compound with 2 carbons and alcohol functional radical. It forms B compound by reacting with sulfuric acid. B forms unsaturated compound C by decomposing in heat. 

119.
Which one will be A? (conceptual)

a
CH3CHO
b
CH3CH2OH


c
CH3CH2O
d
CH=CHOH
eq \o((,b)
120.
What is the molecular mass of B? (application) 


a
180
b
126


c
130
d
110
eq \o((,b)
121.
C – (higher skill) 

i.
there is carbon-carbon double bond


ii.
participate in addition reaction


iii.
doesn’t participate in dehydration


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 following reaction and answer Q. No. 122 and 123:
R – CH = CH2 + H2[O]  eq \o(KMnO4,(((() R –  eq \s\do10(\s(CH,|,OH)) –  eq \s\do10(\s(CH2,|,OH)) 
122.
In the given reaction, what is the chemical name of the product? (conceptual) 


a
alcohol
b
ester


c
ethylene glycol
d
fatty acid
eq \o((,c)
123.
The reaction – (higher skill) 


i.
decolorizes the pink color of KMnO4

ii.
is used in identification of unsaturation 


iii.
is the governing equation of Bear experiment


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 following reaction and answer Q. No. 124 and 125:
 eq \x(\a(C3H7I,+,KOH(aq)))  ((  eq \x(Alcohol) 

 eq \o(Potossium dichromate,((((((((() 

 eq \x(Y) 
124.
What is the chemical formula of Y? (conceptual) 


a
HCOOH
b
C2H5COOH


c
C2H5COOH
d
C3H7COOH
eq \o((,c)
125.
Which is the functional group of the compound between alcohol and Y? (higher skill) 


a
–COOH
b
–COOC3H7

c
–R-O-R
d
–COOH
eq \o((,b)
Read the following Stem and answer Q. No. 126-128:

Due to the oxidation of an alcohol with three carbons, an organic compound named A is formed. Due to excessive oxidation of A, a product B is formed which is known as organic acid. 

126.
Which can be the formula of the alcohol mentioned in the stem? (conceptual) 


a
CH3CHO
b
CH3CH2CHO


c
CH3CH2CH2OH
d
CH3CH2COH
eq \o((,c)
127.
What is the amount of carbon (%) in A?  (application)

a
52.07
b
60.07
c
50.07
d
60
eq \o((,d)
128.
The product B – (higher skill) 

i.
can be produced by hydrolysis of ester


ii.
gives hydrogen ion in aqueous solution


iii.
forms salt and water by reacting with inorganic acid

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)
	((( 12.2 Chemistry in cleaning works ( Text page-194


· Soda ash or washing soda is obtained by thermal decomposition of sodium hydrogen carbonate. 


Reaction: 2NaH CO3  eq \o((,(()  Na2CO3(s) + CO2 (g) + H2O 



Sodium carbonate 
· In aqueous solution, soda ash converts to strong base sodium hydroxide and carbonic acid. 

· In aqueous solution, sodium hydroxide is fully decomposed to Na+ ion and OH– ion. But carbonic acid is a weak acid, so it decomposes much less in amount. 


Reaction: 
Na2CO3 + 2H2O (( 2Na+ + 2OH– + H2CO3
· The main ingredient of toilet cleaner is caustic soda: NaOH. Due to the decaying role of ions of caustic soda, the toilet is cleaned. 

· The production of soap began commercially in 1890, at the same time, caustic soda production also began widely. 

· The main raw materials of production of soap are fat and base. 

· The attempt to make detergent from by-product of petroleum was started first in Germany.

· Hydrolysis and hydrogenation of oil and fat produce different long chained alcohols (like lauryl alcohol). If sulphuric acid is added with the product the long chain alkyl (lauryl) hydrogen sulphate is produced. If lauryl hydrogen sulphate passes through the solution of caustic soda the detergent named lauryl sulphonate detergent is produced.
Reaction:

CH3 – (CH2)10 – CH2OH + H2SO4 (( CH3 – (CH2)10 – CH2 – O – SO3H


CH3 – (CH2)10 – CH2 – O – SO3H + NaOH (( CH3 – (CH2)10 – CH2 – O – SO3Na + H2O

· in soap or detergent ion, one end is negatively charged and is attracted to water. This end is called hydrophilic end. 

· Soap is produced due to reaction between base and oil or fat. 

· At 40(C temperature, Ca(OCl)Cl is formed if Cl2 gas is driven through Ca(OH)2
· Bleaching powder is widely used as germicide. 

· The main ingredient for cleaning show-case, table, car etc. is ammonia, NH3. 

· Ammonia is produced by heating ammonium chloride, NH4Cl with quick lime, CaO or slacked lime, Ca(OH)2
Reaction:

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

2NH4Cl(s) + CaO(s) (( 2 NH3(g) + CaCl2(s) 

+ H2O(g)

2NH4Cl(s) + Ca(OH)2(s) (( NH3(g) + CaCl2(s)

 + 2H2O(g)

· The four-fifth of the air is nitrogen. When air is cooled, nitrogen becomes separated. 

· The main source of hydrogen gas is natural gas and water. The natural gas of our country is mainly methane. 
( General Multiple Choice Questions and Answers
129.
How many years ago the practice of using chemistry was began? (knowledge) 


a
1000
b
1500


c
2000
d
2500
eq \o((,d)
130.
In which country, the usage of soap was introduced?
(knowledge) 


a
Greece
b
England


c
India
d
America
eq \o((,a)
131.
In which year, the commercial production of soap was begun? (knowledge) 


a
1780
b
1790
c
1880
d
1890
eq \o((,d)
132.
From which substance, the ancient Irish produced soap? (knowledge) 


a
from fat of animals


b
from mustard hay


c
from ash of plum tree


d
from lye-like commodities
eq \o((,d)
133.
What is the characteristics of non-biodegradable substances? (conceptual) 


a
are formed from detergent


b
are harmful for the ozone layer


c
create greenhouse effect


d
are not accumulated in nature

134.
Which is the main ingredient of glass cleaner?
(knowledge) 


a
CO2
b
NH3

c
SO2
d
NO2
eq \o((,b)
135.
Which one is insoluble? (conceptual) 


a
CaHCO3
b
MgHCO3

c
CaCO3
d
NaHCO3
eq \o((,b)
136.
In which country, the first attempt to make detergent was made? (Iknowledge) 


a
Japan
b
Germany


c
Jamaica
d
Greece
eq \o((,b)
137.
Which one is the chemical name of soap? (knowledge)

a
sodium lauryl sulfonate


b
sodium oleate


c
alkyl benzene


d
sodium alkyl benzene sulfonate
eq \o((,b)
138.
Which one is soluble? (conceptual) 


a
calcium carbonate


b
magnesium carbonate


c
calcium stearate


d
calcium laury lsulfonate


eq \o((,d)
139.
Oil is an ( (conceptual) 


a
aldehyde 
b
alcohol


c
detergent
d
ester
eq \o((,d)
140.
What is the bi-product of production of soap?
(knowledge)

a
glycerine
b
methanol


c
alcohol
d
ester
eq \o((,a)
141.
Which one is the formula of stearic acid? (conceptual) 


a
C15H33COOH
b
C15H35COOH


c
C17H35COOH
d
C17H31COOH
eq \o((,c)
142.
What is the importance of the salt in the saponification process? (conceptual) 

a
soap is one type of salt


b
in order to separate soap from aqueous solution

c
in order to preserve the aroma of soap


d
in order to remove the team. 
eq \o((,b)
143.
Which one is the formula of oleic acid? (knowledge) 

a
C15H331COOH
b
C17H35COOH


c
C17H33COOH
d
C17H35COONa
eq \o((,c)
144.
Which one is the formula of soap? (knowledge) 


a
C17H35COOH
b
C17H33COOH


c
C15H31COOH
d
C17H35COONa
eq \o((,d)
145.
Which one is the chemical formula of palmitic acid?
(knowledge) 


a
C15H31COOH
b
C17H35COOH


c
C17H33COOH
d
CH3COOH
eq \o((,a)
146.
Which base is used in making of washing soda?
(knowledge) 


a
Mg(OH)2
b
Ca(OH)2


c
NaOH
d
KOH
eq \o((,c)
147.
Which one is an unsaturated fatty acid?  (conceptual) 


a
C15H31COOH
b
C17H35COOH


c
C17H33COOH
d
C15H35COOH
eq \o((,c)
148.
How many OH- ions are present in glycerine?
(conceptual) 


a
1
b
2


c
3
d
4
eq \o((,c)
149.
Which one is the chemical name of detergent?
(knowledge)

a
sodium stearate


b
sodium pumitate


c
sodium oleate


d
sodium alkyl benzene sulfonate
eq \o((,d)
150.
The basic hydrolysis of oil and fat is called (
(knowledge)

a
diazonification
b
fermentation


c
saponification
d
hydrolysis
eq \o((,c)
151.
By which formula, synthesized detergent can be expressed? (knowledge)

a
RONA
b
ROSO3Na


c
RCOONa
d
RCOOSO3Na
eq \o((,b)
152.
What is the characteristic functional group of fat?
(knowledge) 


a
a peptide group
b
an ester group


c
an alcohol group
d
a Ketone group
eq \o((,b)
153.
Which is present in ripe pine apple? (knowledge)

a
Ethyl acetate
b
Amyl acetate


c
Octyl acetate
d
Ethyl buterate
eq \o((,d)
154.
Which one is produced due to the reaction between benzoyl chloride and phenol in the presence of pyridine? (knowledge) 


a
phenyl ethanoate
b
phenyl benzoate


c
ethyl benzoate
d
phenyl benzamide
eq \o((,b)
155.
Which one is formed in the aminolysis of ester?
(application) 


a
Amide and alcohol


b
Amide and carboxylic acid


c
Carboxylic acid and alcohol


d
Amine and alcohol


eq \o((,a)
156.
In which reaction, ester is not formed? (conceptual) 


a
carboxylic acid+alcohol


b
grignard reagent and alcohol


c
acid halide + salt of carboxylic acid 
eq \o((,b)

d
fat + NaOH

157.
Which one is used to make shaving cream?
 (knowledge)

a
glycerine
b
sodium salt


c
potassium salt
d
sodium oleate
eq \o((,c)
158.
How much food energy (kJ) is present in each gram of oil and fat? (knowledge) 


a
29.36
b
26.46


c
29.56
d
29.66
eq \o((,a)
159.
By which catalyst, oil can be converted to fat?
(knowledge) 


a
Ni
b
Fe
c
Al
d
Pd
eq \o((,a)
160.
Which one is an ingredient of olive oil? (knowledge) 


a
glycerol
b
glycerylpalmitate


c
glyceryloleate
d
glyceryl stearate
eq \o((,c)
161.
The sodium salt of higher fatty acid is known as –
(knowledge)

a
soap
b
detergent


c
oil
d
fat
eq \o((,a)
162.
Which one is laundry soap? (knowledge) 


a
sodium soap
b
potassium soap


c
detergent
d
calcium soap
eq \o((,a)
163.
How many ends are present in soap molecule?
(knowledge) 


a
1
b
2


c
3
d
4
eq \o((,b)
164.
Soap cannot wash cloth due to the presence of --- in water. (conceptual)

a
Na+
b
Ca2+

c
Cu2+
d
K+
eq \o((,b)
165.
Which end of soap clears oily substances? (knowledge)

a
polar end
b
carboxylate end


c
salt end
d
hydrocarbon end
eq \o((,d)
166.
Which one is obtained as by-product in soap production? (knowledge) 


a
sodium stearate
b
potassium stearate


c
glycerine
d
fatty acid
eq \o((,c)
167.
Sodium salt of long-chained alkyl hydrogen sulfate is known as – (knowledge)

a
soap
b
detergent


c
oil
d
fat
eq \o((,b)
168.
How many kinds of detergents are there? (knowledge) 


a
2
b
3
c
4
d
5
eq \o((,b)
169.
 CH3 – (CH2)n – CH2OH represents lauryl alcohol here, what is the value of n? (conceptual) 


a
2-6
b
3-8
c
5-10
d
6-12
eq \o((,c)
170.
ABS stands for – (conceptual) 


a
alkene benzene sulfonate


b
alkyl benzene sulfonate


c
aryl benzene sulfonate


d
alkyl benzene sulfur


eq \o((,b)
171.
Which one is used to produce ABS? (knowledge) 

a
alkylation
b
nitration


c
sulfonation
d
chlorination
eq \o((,c)
172.
 How many carbons can be present in R-radical of lauryl alcohol? (knowledge) 


a
C5 – C10
b
C7 – C14

c
C9 – C15
d
C11 – C18
eq \o((,c)
173.
Which compound doesn’t form foam in water?
(knowledge) 


a
RCOONa


b
R – CH2 – O – SO3Na


c
R – (CH2)10 – CH2 – OH


d
RCOOK


eq \o((,c)
174.
Which one is a characteristic of detergent? (knowledge)

a
less soluble in water


b
forms insoluble slag in hard water


c
can be used in acidic and basic media


d
is available only in solid state
eq \o((,c)
175.
At which temperature (degree Celsius) bleaching powder is formed when Cl2 gas is passed through Ca(OH)2? (knowledge) 


a
10
b
20


c
30
d
40
eq \o((,d)
176.
What is the temperature needed (degree Celsius) to obtain H2 gas from methane gas? (knowledge) 


a
650
b
700


c
750
d
900
eq \o((,c)
177.
What is the oxidation number of Cl in HClO?
(application) 


a
+7
b
+5


c
+3
d
+1
eq \o((,d)
178.
Which one is used as glass cleaner? (knowledge) 


a
soap
b
caustic soda


c
soda ash
d
ammonia
eq \o((,d)
179.
Which is the main ingredient of glass cleaner?
(knowledge) 

a
CH4
b
NH3

c
CaCl2
d
CO2
eq \o((,b)
180.
Which one is used as toilet cleaner? (knowledge)

a
ammonium chloride
b
caustic soda


c
soda ash
d
ammonia
eq \o((,b)
181.
What is the amount of nitrogen in air(%)? (knowledge)

a
20
b
40


c
60
d
78
eq \o((,d)
182.
At which atmospheric pressure (atm), hydrogen can be produced from methane? (knowledge) 


a
10
b
20
c
30
d
40
eq \o((,c)
183.
Which one is caustic potash? (knowledge) 


a
Na2CO3
b
KHCO3

c
NaOH
d
KOH
eq \o((,d)
184.
Which are the main raw materials of production of soap? (knowledge)

a
base and salt
b
base and fat


c
acid and fat
d
base and dye
eq \o((,b)
( Multiple Completion Based questions-answers
185.
Soap is sodium or potassium salt of higher fatty acid. But, the sodium or potassium salt of CH3COOH are not used as soap, because – (higher skill) 


i.
their carbon-carbon chain length is small


ii.
the Na/K salt of CH3COOH is not soluble in water


iii.
it is very soluble in water


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)
186.
CH3CH2OH and CH3COOH – (conceptual) 


i.
are of the same characteristic group


ii.
form ester by reacting with each other


iii.
can be converted to each other by oxidation


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)
187.
Glycerol stearate – (conceptual) 


i.
is an ingredient of fat


ii.
is present in palm oil


iii.
is a saturated fatty acid


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)
188.
Margarine is – (conceptual) 


i.
a fat


ii.
a saturated glyceride


iii.
obtained from soya bean oil


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)
189.
CH3(CH2)10CH2 ( O ( SO3Na+ this compound(
(higher skill) 


i.
cationic detergent


ii.
anionic detergent


iii.
is used in acidic or basic medium


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)
190.
 R[image: image6.wmf]O – (CH2 – CH2O)n – H this compound is(
(conceptual) 


i.
ionic detergent


ii.
non-ionic detergent


iii.
is used in washing machine


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)
191.
The production of soap requires – (conceptual) 


i.
caustic potash
ii.
soda ash


iii.
vegetable oil


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)
192.
The general formula of detergent is – (conceptual) 

i.
RCOONa


ii.
R – O – SO3 – O–Na+

iii.
R – SO3 – ONa+

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)
193.
Soap is soluble in – (conceptual) 


i.
hard water


ii.
soft water


iii.
Ca(HCO3)2 solution


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)
194.
In saponification reaction – (application) 


i.
oil and fats are present as reactants


ii.
sodium carboxylate is formed


iii.
glycerol is obtained


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)
195.
To produce toilet soap, –  is are used.  (conceptual) 


i.
caustic potash


ii.
caustic soda


iii.
germicide substances


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)
196.
Which one disolves in hard water? (application) 


i.
calcium hydrogen carbonate


ii.
calcium carbonate


iii.
magnesium hydrogen carbonate


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)
197.
Detergent – (application) 


i.
works well in hard water


ii.
works well in soft water


iii.
is insoluble in CaHCO3 solution


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)
198.
Bleaching powder – (application) 

i.
is used to remove spot from cloth


ii.
is used as germicide


iii.
oxygen is formed from 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)
199.
In order to produce NH3 in laboratory – (application) 


i.
ammonium chloride
ii.
quick lime


iii.
Ca(OH)2

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)
200.
Which one is produced when ammonium chloride is heated? (application) 


i.
NH3
ii.
HCl


iii.
H2 gas


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)
201.
Which one is needed in the industrial production of NH3? (application)

i.
the lightest gas


ii.
the main gaseous component of atmosphere


iii.
natural gas


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)
202.
Which one is needed for highest production of ammonia in Haber Bosch method? (conceptual) 


i.
the 1:3 ratio of H2 and N2

ii.
200-250 atm pressure


iii.
heating at 450-550 degree Celsius


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)
N2(g) + 3 H2(g)  eq \o(Fe,((((((((((((((((, 200-250atm ) 2NH3(g); (H = – 92kJ.
203.
The equilibrium position of the reaction will shift to right from left, if - (higher skill) 


i.
the pressure is increased


ii.
if temperature is increased


iii.
if the concentration of the reactants are 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((,b)

2 NaHCO3  eq \o((,((()  A + CO2 + H2O
204.
In this reaction, A – (higher skill) 


i.
is known as washing soda


ii.
is soluble in water


iii.
forms strong carbonic acid in aqueous solution

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)

Ca(OH)2 + Cl2  eq \o(40(C,((() X + H2O
205.
In this reaction, X – (higher skill) 


i.
bleaching powder


ii.
due to the ionization in water 


iii.
is used as germicide


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)
206.
In electrolyte cell, what happens in cathode?
(conceptual) 


i.
if Pt is used, Cl2 is formed at anode


ii.
if graphite is used, Na is deposited at cathode


iii.
H2 is formed at 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)
207.
In electrolytic cell( (conceptual) 


i.
if Hg is used, Cl2 is formed at anode


ii.
if gas is used, O2 is formed at anode


iii.
if Hg is used, Na is deposited at 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)
208.
Which is applicable for cathode in electrolytic cell?
(conceptual) 


i.
if Hg is used, Cl2 gas is formed 


ii.
if Pt is used, Na is deposited


iii.
carbon can be used


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 following equation and answer Q. Nos. 209-211:

CH3 ( (CH2)10 ( CH2 ( OH + H2SO4 (( X + H2O

X + NaOH ((( Y + H2O

209.
Which one is X? (conceptual)

a
C12H24O4S
b
C12H26O4S


c
C10H26O2S
d
C12H25O4S
eq \o((,b)
210.
Which one is Y? (conceptual) 


a
C12H24O4NaS
b
C12H25O4NaS


c
C10H25O4NaS
d
C10H24O4NaS
eq \o((,b)
211.
The compound Y – (higher skill) 

i.
can be produced from the bi-product of kerosene


ii.
is divided into two ends during formation of ions in water


iii.
works as a pollutant 


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 equation and answer Q. Nos. 212 and 213:

CH3 –  eq \s\up8(\a(O, ||,C)) – NH2  eq \o(1, (() CH3 CN eq \o(2, (() CH3CH2NH2
212.
In the first step, which are the conditions for reactants and reaction? (conceptual) 


a
LiAlH4, heat
b
Br2/NaOH, heat


c
P2O5, heat
d
KCN, heat
eq \o((,c)
213.
Which are the reactants used in the 2nd step?
(conceptual) 


a
Na-Hg, H2O
b
Na, C2H5OH


c
Sn/HCl
d
Pd/BaSO4
eq \o((,b)
Observe the following equation and answer Q. No. 214-216:

2NaHCO3  eq \o((,((() Y + H2O + CO2
Y + 2H2O (( 2Na+ + 2OH( + Z

214.
Which one is Y? (conceptual)

a
quick lime
b
slaked lime


c
sodamide
d
soda ash
eq \o((,d)
215.
What is the name of the compound Z? (higher skill) 

a
carbonic acid
b
chloric acid


c
perchloric acid
d
oleic acid
eq \o((,a)
216.
The compound Z – (higher skill) 


i.
accelerates the effect of enzyme


ii.
is used to drive away snakes


iii.
is used in leather factories


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 following compounds and answer Q. Nos. 217 and 218:

 eq \s(CH2OCOC17H35, |,CHO CO C17H35, |,CH2O CO C17H35, A (oil))      eq \s(CH2OCOC17H33, |,CHO CO C17H33, |,CH2O CO C17H33, B (fat)) 
217.
What is the formula of the soap formed by the saponification of A with NaOH? (application) 


a
C17H35COOH
b
C17H34COONa


c
C15H31COONa
d
C17H35COONa
eq \o((,d)
218.
What is the formula of margarine produced by the hydrogenation of B in presence of Ni catalyst?
(application) 


a
 eq \s(CH2 OCOC17 H35, |,CO CO C17H33, |,CH2O CO C17 H33) 
b
 eq \s(CH2OCOC17 H35, |,CHO CO C17H35, |,CH2O CO C17 H35) 

c
C17H34COOH
d
 eq \s(CH2OCOC17H34, |,CHO CO C17H34, |,CH2O CO C17 H35) 
eq \o((,b)
Observe the following equation and answer Q. No. 219-221:

 eq \a(40,20) A  eq \o(+H2O, (((((( ,Room temp)B(s)  eq \o(Cl2, (((( , 40(C)C
219.
Which one is B? (conceptual) 


a
quick lime
b
bleaching powder


c
slacked lime
d
quim lime
eq \o((,c)
220.
What is the formula of C? (conceptual) 


a
Ca(OCl)Cl2
b
Ca(OCl)2Cl


c
Ca(OCl)Cl
d
Ca2(OCl)Cl2
eq \o((,c)
221.
In the equation – (application)

i.
paris plaster is obtained by crystallization of the sulfate of A


ii.
A is a base metal


iii.
C is used in bleaching of substances


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 following stem and answer Q. Nos. 222 and 223:

Jamila and Morjina use two different cleaners to clean cloth. The substance used by Jamila works in soft water, but not in hard water. 

222.
Which one is uses by Jamila? (conceptual) 


a
jet powder
b
soap


c
detergent
d
bleaching powder
eq \o((,b)
223.
The characteristics of the substances used by Jamila and Morjina – (higher skill) 


i.
the substance used by Morjina works in aqueous solution


ii.
the substance used is insoluble in hard water


iii.
there are hydrophilic and hydrophobic ends in the two compounds used by Jamila and Morjina


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 following equations and answer Q. No. 224 and 225:

i.
3H2 + CO (( X + H2O 

ii.
H2 + CO2 (( Y + H2O 

224.
Which one is Y? (conceptual) 


a
CH4
b
C2H6

c
CO
d
CO2
eq \o((,c)
225.
X is – (higher skill) 


i.
neutral compound
ii.
is used as fuel


iii.
is an organic 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((,a)
	((( 12.3 Chemistry in agriculture and industry ( Text page-202


· the formula of limestone is CaCO3. 

· powdered limestone is applied in acidic soil. It increases the pH value of the soil, and supplies the necessary calcium to the plants

· the main ingredient of milk is calcium. A great amount of calcium gets out from the body of a cow with milk. 

· When limestone is heated in high temperature, quick lime or calcium oxide (CaO) is formed


CaCO3 (( CaO + CO2
· 46% of urea is the main nutrient of plants, nitrogen. Urea is produced by heating the mixture of liquid carbon di-oxide and ammonia in high pressure and 1300-1500 C temperature. 

· CO2 + 2NH3 (( (NH2)2 C = O + H2O.
· In order to ripen fruits, 0.1% ethylene gas is sufficient in the air of the store house. Ethylene weakens human nervous system. It also damages eyes, skin, lungs and brain. 

· Formalin is 40% aqueous solution of formaldehyde (HCHO). Formaldehyde is very poisonous to every animal. 
( General Multiple Choice Questions and Answers
226.
In our country, where is limestone found? (knowledge) 


a
Habiganj
b
Sunamganj


c
Moulovi Bazar
d
Sylhet
eq \o((,b)
227.
Which one is the main raw material in cement factories? (knowledge)

a
Na2CO3
b
MgCO3

c
CaCO3
d
K2CO3
eq \o((,c)
228.
Which one is the main nutrient element of plants?
(knowledge)

a
K
b
Mn


c
Mo
d
Ca
eq \o((,a)
229.
Which one is the main ingredient of milk? (knowledge)

a
Na
b
K


c
Mg
d
Ca
eq \o((,d)
230.
In acidic soil, which kind of plant doesn’t grow?
(knowledge)

a
mango
b
pepper


c
tamarind
d
bean
eq \o((,d)
231.
Which one is banned since 2010 by FDCA, USA?
(knowledge)

a
calcium carbide
b
calcium sulfide


c
ethophene
d
acetylene
eq \o((,c)
232.
Ammonia dissolves in water and produces 
(application) 


a
NH4Cl
b
NH4OH


c
(NH4)SO2H
d
(NH2)2-C=O
eq \o((,b)
233.
Which hormone is used in ripening fruits? (application)

a
ethophene
b
cytokinene


c
oxyn
d
gibberelyn
eq \o((,a)
234.
Calcium carbide reacts with water and forms –
(application) 


a
methane
b
ethylene


c
alkene
d
acetylene
eq \o((,d)
235.
In industrial grade CaC2, which poisonous elements are present? (knowledge)

a
N, P
b
S, N


c
As, P
d
As, N
eq \o((,c)
236.
Ethophene decomposes and forms - (knowledge)

a
CH4
b
C2H4

c
C2H2
d
C6H6
eq \o((,b)
237.
Which one is 40% solution of formalin? (knowledge) 


a
CH3COOH
b
CH3CHO


c
HCHO
d
CH3CH2OH
eq \o((,c)
238.
Which one is used in preservation of biology laboratory sample, pathological tissue? (knowledge)

a
CH3CHO
b
HCHO


c
CH3COOH
d
CH3CH2CH2OH
eq \o((,b)
239.
Which one is used to process tomato sauce, pickles etc.? (knowledge)

a
benzaldehyde
b
benzoic acid


c
sodium benzoate
d
calcium carbide
eq \o((,c)
240.
Which one is formed by sodium benzoate in aqueous solution? (knowledge) 


a
benzoic acid


b
benzaldehyde


c
phenol


d
benzene diazolium chloride
eq \o((,a)
241.
Which one is present in ripe olive? (knowledge)

a
sodium benzoate


b
magnesium benzoate


c
sorbate


d
benzeldehyde


eq \o((,a)
242.
Which is the formula of benzoic acid? (knowledge)


a
R-COOH
b



c

d
R-COONa
eq \o((,b)
243.
What percentage of ethylene is enough in the air of store house to ripe the fruit?  (knowledge)

a
0.01%
b
0.1%


c
0.02%
d
0.2%
eq \o((,b)
244.
What is the percentage of N ( a nutrient element) in urea? (knowledge)

a
36%
b
40%


c
44%
d
46%
eq \o((,d)
245.
Which enzyme decomposes urea? (knowledge)

a
uraz
b
urease


c
zymase
d
maltose
eq \o((,b)
246.
How many urea fertilizer factories are run by Bangladesh chemical industries corporation
(knowledge)

a
5
b
6
c
7
d
8
eq \o((,b)
247.
What is the annual urea production of BCIC (in metric tons)? (knowledge)

a
231000
b
2231000


c
2312000
d
2213000
eq \o((,a)
248.
What is the annual production of Kafco (in lacs of metric tons)? (knowledge)

a
58
b
68


c
78
d
88
eq \o((,b)
249.
Which chemical agent has no harmful effect on human body? (knowledge)

a
calcium carbide
b
ethophene


c
ethylene
d
glucose
eq \o((,d)
250.
What is the acceptable dose of sorbic acid (percentage)? (knowledge)

a
0.05
b
0.1


c
0.01
d
0.5
eq \o((,b)
251.
Up to what pH value, sorbic acid can work effectively? (knowledge)

a
5.5
b
5.6


c
6.5
d
6.6
eq \o((,c)
252.
Which gas is responsible for the ripening of the fruits? (knowledge)

a
carbon di oxide
b
ethylene


c
methane
d
calcium carbide
eq \o((,b)
253.
Which is present in the blossoms of fruits, due to which they are ripened? (knowledge)

a
phenol
b
ethanol


c
indoleacetic acid
d
ethanoic acid
eq \o((,c)
254.
What is the percentage of formaldehyde in formalin?
(knowledge)

a
6
b
10
c
20
d
40
eq \o((,d)
255.
What is the acceptable amount of sodium benzoate as food preservative? (knowledge)

a
0.001%
b
0.01%


c
0.1%
d
0.2%
eq \o((,c)
256.
Which one contains sodium benzoate? (knowledge)

a
guava
b
lemon


c
tamarind
d
apple
eq \o((,d)
257.
Which one is recommended as food preservative?
(knowledge)

a
calcium carbide
b
calcium carbonate


c
calcium sorbate
d
calcium oxide
eq \o((,c)
( Multiple Completion Based questions-answers

258.
here, which one is found in prune? (higher skill) 


i.
the reactant acid is organic


ii.
X is used to preserve foods


iii.
the reactant acid, X and product – both are used as preservatives


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)
259.
 X + H+ ( Ca2+ + CO2 + H2O; here, X – (application) 


i.
Is used to produce drinking soda


ii.
Is the main raw material in cement factories


iii.
Is used to increase the pH value of soil


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)
260.
X + H2O ( slacked lime; here – (application) 


i.
X is used to increase the pH of soil


ii.
heat is produced


iii.
Ca(OH)2 is produced


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)
261.
In urea production – (application) 

i.
natural gas is used


ii.
combustion of natural gas is needed


iii.
excessive N2 is needed


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)
262.
Urea is used in – (application) 


i.
production of ammonia


ii.
production of melamine


iii.
production of formica


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)
263.
Ammonium sulfate – (application) 


i.
is a white non-crystalline substance


ii.
decrease the pH of soil


iii.
supplies N to plants


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)
264.
CaC2 is used in – (application)

i.
ripening fruits


ii.
production of acetylene gas


iii.
preserving fruits


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)
265.
The 40% aqueous solution of formaldehyde – (higher skill) 


i.
kills bacteria


ii.
can cause cancer


iii.
breaks protein


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)
266.
Recommended food preservatives – (higher skill) 


i.
sodium benzoate and benzoic acid


ii.
para methoxybenzoic acid


iii.
potassium sorbate and sodium sorbate


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)
	((( 12.4 Industrial disposal and environment pollution ( Text page-205


· Insecticides along with industrial wastes release free ions of heavy metals such as Pb, Hg and Cd in open or closed streams. These ions are poisonous, even at a very little amount

· The effects of heavy metals are severe for human health; they cause liver and kidney damage. 

· Soap, detergent and industrial wastes emit a lot of caustic soda. So the pH of water increases, which hampers the aquatic, flora and fauna. 

( General Multiple Choice Questions and Answers
267.
Which one is responsible for polluting closed streams to pollute water by industrial waste?
(knowledge) 


a
Ca
b
Hg


c
Na
d
Mg
eq \o((,b)
268.
Which one is a heavy metal? (knowledge) 


a
Pb
b
Ca


c
Na
d
Mg
eq \o((,a)
269.
Which one enters human body by proteins?
(knowledge) 


a
Cd
b
Mg


c
Ca
d
Na
eq \o((,a)
270.
Which one hampers the normal working process of protein? (knowledge) 


a
Ca
b
Mg


c
Hg
d
Na
eq \o((,c)
( Multiple Completion Based questions-answers
271.
Mercury, lead and such elements – (application) 


i.
enter the food cycle of plants and animals by proteins


ii.
hamper the working process of protein


iii.
create mental disabilities


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)
272.
The ions of heavy metals – (higher skill) 


i.
deposit in the body of goats through polluted water and foods


ii.
damage kidneys


iii.
can be separated from solution of low concentration


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)
273.
The tannery wastes of Bangladesh – (application) 


i.
damage human nervous system


ii.
contain ions of various harmful light metals


iii.
contain metals which enter the food chains if not removed


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)
274.
Hg2+ ion – (application) 


i.
damages liver


ii.
hampers the function of protein 


iii.
causes cancer


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)

CaC2 + H2O (( A + Ca (OH)2
275.
In this reaction, A – (higher skill) 


i.
helps to ripen almost all fruits along with mango and banana


ii.
is similar to ethylene in characteristics


iii.
has no harmful 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((,a)

2NH3 + H2SO4 ((A; 

276.
Here, A – (higher skill) 


i.
is white crystalline substance


ii.
is basic in aqueous solution


iii.
controls the pH of soil


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)
( Situation set Based Questions-Answers
Read the following stem and answer Q. No. 277 and 278: 
(NH2) C = O  eq \o(Urease,(((() 2X + CO2
X + H2O (( Y (aqueous)  

277.
Which one is X? (conceptual) 


a
NH4OH
b
NH3

c
(NH4)2CO3
d
CH4
eq \o((,b)
278.
In the reaction of the stem – (higher skill) 

i.
Y is a reducing agent


ii.
the aqueous solution of Y is basic in nature


iii.
Y is partially decomposed in water


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 following stem and answer Q. Nos. 279 and 280:

Jamal and Kamal are two fruit sellers. They purchased some fruits from the market. Jamal used an acid solution to preserve his fruits, but Kamal didn’t use anything. 

279.
Which one is the acid, formalin that is mentioned in the stem? (conceptual) 


a
formalin
b
sulfuric acid


c
methanoic acid
d
hydrochloric acid
eq \o((,a)
280.
In the stem, Jamals – (higher skill) 


i.
the H+ ion of the acid is used by him forces hydrolysis of protein of bacteria


ii.
his fruits are of good quality, so they will not be rotten


iii.
due to the decrease of pH in fruit preservation, the bacteria will die


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 following table and answer Q. No. 281-283:
	Cause
	Effect 

	A
	With industrial wastes, a huge amount of NaOH is released, which increases the B value of water. 

	C
	Damages liver.

	D
	Creates mental disabilities. 


281.
Which one is B? (knowledge) 


a
pH
b
Pb


c
Cd
d
Na
eq \o((,a)
282.
C in the stem – (application) 


i.
Is a heavy metal


ii.
Is deposited in vegetables due to irrigation


iii.
Its main source is A


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)
283.
C is mainly a – (conceptual) 


a
light metal ion


b
heavy non-metal


c
heavy metal ion


d
heavy non-metal ion


eq \o((,c)

Read the following stimulus and answer Q. Nos. 284 and 285: 

A is a substance which is inseparable from solution of low concentration. A is not responsible for the increase of pH value of water. A enters C due to irrigation. 

284.
Which one is C? (conceptual) 


a
mutton
b
fish of streams


c
crops and vegetables


d
chicken


eq \o((,c)
285.
A of the stem – (higher skill) 


i.
Is costly to remove A from water


ii.
Enters even animal bodies by water


iii.
Hampers the working process of protein in human body


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)
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eq \o(((((,Ques.(1) Dr. Chandra’s maid servant is taking rest due to her indigestion. Suddenly the fridge is being out of order. Dr. Chandra becomes worried with uncooked fish, meat, salt, baking powder and vinegar which she bought from market. In the meantime maid servant is feeling better by taking baking powder secretly. Knowing this Dr. Chandra instructed her not to take it in future. 

a.
What is the main constituent of glass cleaner? 
1

b.
What is the role of air in ammonia industry in our country? 
2

c.
To take immediate action Dr.Chandra asked her maid to preserve fish, meat by using which one of the illustrate? Explain. 
3

d.
Explain the chemistry with reaction about the cure of indigestion of the maid servent in the illustrate.
4
Answer to the question no. 1

eq \o((,a) Ammonia

eq \o((,b) Ammonia industry is a port and parcel of our Agriculture. Ammonia contains Nitrogen (needed for plant growth), ammonia is used to manufacture urea. Without urea plant growth will rely and Agriculture industry will suffer. So, ammonia industry plays a vital role in our country.

Reaction: N2(g) + 3H2(g)  eq \o(Fe(450-550(C,((((((((((((((((((((((((,200-250atm) 2NH3(g)

As the four-fifth of air is N2, we can use this nitrogen to produce NH3. 

So we can say that in our country, air has role in the production of ammonia (NH3). 

eq \o((,c) In order to take an instant measure to preserve fish and meat, Dr. Chandra will ask the maid servant to use vinegar. 
Vinegar is 5-6% aqueous solution of acetic acid (CH3COOH). It decomposes partially in aqueous solution and produces less number of H+ ions. These H+ ions force the hydrolysis of protein and fat of bacteria, so the bacteria die. As a result, the fish and meat are protected from rotting. So, Dr. Chandra ordered the maid servant to use vinegar to preserve fish and meat. 

eq \o((,d) When stomach produces excess hydrochloric acid, indigestion occurs. The maid servant had indigestion because of the production of excess hydrochloric acid (HCl) in her stomach. After consuming baking powder, she felt well, because baking powder (NaHCO3) neutralized the excess hydrochloric acid (HCl) inside her stomach. 

eq \o(((((,Ques.(2) At the beginning of the year Srijony and Srabonty started to go school wearing new dress of same fabrics. To wash their clothes both of their mother use soap but Srabonty’s mother add two spoon of vinegar in a bucket of water and wash the clothe again with it. At this Srabonty’s clothe looks brighter than Srijony’s. 

a.
Write the chemical formula of bleaching powder? 
1

b.
Why lime is added in the boundary shrimp cultivation time to time? 
2

c.
Explain the technique of the washing the mentioned school dress. 
3

d.
Explain with logic about the cause of the brightness of the Srabonty’s dress in the illustrator.
4

Answer to the question no. 2

eq \o((,a) Ca(OCl)Cl. 

eq \o((,b) There is a lot of calcium (Ca) in lime. The shell of shrimp needs calcium to build. When pH of water is decreased, i.e. the water becomes acidic, wounds occur on the bodies of shrimps.  So the shrimps die. Due to these reasons, in shrimp enclosures, lime is applied frequently. 

eq \o((,c) The washing soap mentioned in the Stem is a molecule with long carbon chain. In solvent, soaps or detergent dissociate into negatively charged soap or detergent ion and positively charged sodium ion. Negatively charged end of the soap or detergent is attracted by the water. This negative end of the detergent is known as hydrophilic. The other positive end of the detergent is known as hydrophobic. The hydrophobic end dissolves in oil or grease. When dirty clothes are damped in the water with soap and detergent then the hydrophobic part attracts the oily and greasy dirt of the clothes and dissolves in it. On the other hand hydrophilic part extends to the adjacent water layer. In this condition if clothes are rubbed or twisted the oily and grease dirt is completely covered by the hydrophilic part. A ring of negative charge ion formed around the oil and grease molecules. So they want to stay at possible maximum distance. As a result a scum of oil and grease is floated in water and washed away with water. As a result clothes become clean.
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eq \o((,d) The dresses of Shrbonty and Srijony have been cleaned with soap. Soap is sodium or potassium salt of higher fatty acids. If sodium stearate soap (C17H35COONa) is used to clean clothes for a long time, the colors of the clothes become damaged, i.e. the clothes become dull in color. 

Due to preserve the shiny look of the clothes, Srabonty’s mother used to wash the clothes with two table spoon of vinegar in one bucket of water, even after washing with soap. Vinegar is 5-6% aqueous solution of acitic acid (CH3COOH). It decomposes in water in a low amount and forms H+ ions. So the water becomes acidic, i.e. the pH of the water becomes lower than 7. 

When soap is used to wash the clothes, some soap adhere to the cloth, which make the color of the clothes dull. So if the clothes washed by soap are damped in acidic solution, the excess soap adhered to the clothes are removed. So the colors do not damage.

As Srabonty’s mother used to wash the clothes with two table spoon of vinegar in one bucket of water, even after washing with soap, the cloths of Srabonty was shinier. 
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eq \o(((((,Ques.(3) We use baking powder to rise cakes, bleaching powder to clean clothes and many other compound are used by us everyday. [C.B-2015]
a.
What is COD?
1

b.
Explain the importance of decomposition reaction in agriculture.
2

c.
How does the compound used to puff up cakes work? Explain with chemical equation.
3

d.
"The powder mentioned at the end of the stem is a good stain removing and sterilizing agent"- Analyze the statement
4

Answer to the question no. 3
eq \o((,a) The unit used to calculate the amount of chemical substances in water is called COD.

eq \o((,b) There is much importance of neutralization reaction in Agriculture. In some areas cultivation is not possible due to high acidity or low pH value of soil. If time stone is used, the acidity of the soil reduces. Lime is an alkaline substance and its chemical name is calcium Oxide. Lime neutralizes the excess acidity of soil and increases its pH value. Again, soil neutralizes the excess alkali and reduces the pH value.

eq \o((,c) The substance used to puff up cakes is baking powder. The symbol of baking powder is NaHCO3 and it helps in rising of cakes. The batter of cake is heated after mixing sodium Hydrogen Carbonate (Baking powder) with it. The sodium Hydrogen Carbonate produces Sodium Carbonate, Carbondioxide and water after being reduced. The Carbon dioxide raises the cake and leaves the cake.

2NaHCO3 ( Na2CO3 + CO2(g) + H2O

That way baking powder helps in rising of cakes.
eq \o((,d) The last mentioned powder of the stem is bleaching powder. Bleaching powder is a good stain remover and disinfectant. Bleaching powder produces Hypochlorous acid after reacting with atmospheric Carbon dioxide and water. Hypochlorous acid is reduced instantly and produces nascent Oxygen. The Oxidizing action of this nascent Oxygen removes stains from clothes. In the reaction of nascent Oxygen and HCl, water and nascent chlorine are produced.

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

2HClO ( HCl + [O]

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

Again, there is wide use of bleaching powder as disinfectant. The produced nascent Oxygen oxidizes the protein of germs. As a result, the germ dies. So, the powder mentioned at the end of the stem is a good stain remover and disinfectant.

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


(i)


(ii)                   [B.B-2015]
a.
What is ideal limit of pH for body skin?
1

b.
"All alkalies are base but all bases are not alkali"- Explain it. 
2

c.
From which compound how could your prepare cleaning material mentioned in the stem? Explain with equation. 
3

d.
Describe the mechanism of cleaning material that produced from the stem.
4

Answer to the question no. 4
eq \o((,a) The suitable pH value of skin is 5.5(6.5.

eq \o((,b) The oxides of metals which are not soluble in water but are neutralized by acid are called alkali.

Acid + Alkali ( Salt + water

On the otherhand, alkali is a special type of base. For example ( NaOH, Ca(OH)2 etc. These are soluble in water and neutrilize acidic solution.

eq \o((,c) Cleaning agent or Detergent is produced from the compound (ii) of the stem.

Preparation of Detergent : Alkene with long carbon chain reacts with Benzene and produce Alkyl Benzene. If Sulphuric acid is added to this product, Alkyl Benzene Sulphonate is produced. If Caustic soda is added to this product, it is neutralized and sodium Benzene Sulphonate or detergent is formed.

CH3 (CH2)9 ( CH = CH + 
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CH3 ( (CH2)9 ( eq \o(CH3,|,CH)( 
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alkyl Benzene Hydrogen Sulphate

CH3 ( (CH2)9 ( eq \o(CH3,|,CH)( 
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 ( SO3H + NaOH ( CH3 (CH2)9( eq \o(CH3,|,CH)( 
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 ( SO3 Na + H2O


Detergent

In this way, Detergent is produced from compound (ii).

eq \o((,d) The cleaning process of Detergent by compound (ii) is given below :

Cleaning process : The produced detergent is a compound with a long carbon chain. It is divided into negatively changed detergent ion and positivelycharged sodium ion in dissolved state. These positively charged porticles are attracted by water so they are hydrophylic. Its other part is dissolved in grease or oil. When clothes are soaked in water mixed with soap or detergent, the hydrophobic part dissolves the dirt. On the other hand, the hydrophylic part is spread throughout the water. In this state, if the cloth is rubbed or twisted the, dirt is completely covered by this hydrophylic part. A sphere of positive charges is created around the particles of oil or grease. So, they want to stay at the highest possible distance. As a result, residue of oil and grease is produced and collect at the bottom of the pot. So, then cloth becomes clean. 
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eq \o(((((,Ques.(5) A + 3O2  → 2CO2 + 2H2O

     Here ‘A’ is an organic compound. 
[Rajshahi Cadet-15]
a.
What is α-particle?  
1

b.
At normal temperature CO2 is a gas but SiO2 is solid- Explain.
2

c.
Write the preparation of compound ‘A’ mentioning chemical reaction.
3

d.
Is it possible to prepare an organic acid from compound ‘A’? Explain it with reactions.
4

Answer to Ques. No. 5
eq \o((,a) The cation of a helium nucleus is known (+ particle  eq \b(He2+)

eq \o((,b) CO2 is linear molecule. Every oxygen atom is bounded with one carbon atom by double bond and every carbon atom is bonded with to oxygen atom. So, due to this structure, they are gaseous.

On the other hand, silicon di-oxide is a large molecule. Every oxygen atom is attached with two silicon atom and every silicon atom is attached with four oxygen atom. 

That's why CO2 is gaseous but SiO2 is solid.

eq \o((,c) In stem,

A is an organic compound which has 2 carbon and 4 hydrogen.

So, A is the compound of ethene (C2H4).

Preparation: Most of the alkene which are used in petrochemical industries are produced by the catalytic dissociation of the higher Alkane obtained from petroleum. Dodecane is a constituent of kerosene obtained from the fractional distillation of petroleum when heated in presence of aluminium oxide and chromium oxide at 500(C small chain close alkane and ethane are obtained.

C12H26  eq \o(500(C,((()  C10H22 + H2C = CH2
C12H26  eq \o(500(C,((() C8H16 + C4H8 + H2
When ethanol is heated in presence of aluminium oxide or dehydrated by sulphuric acid ethene is produced.

CH3CH2OH  eq \o(500(C,((()  H2C = CH2
CH3CH2OH  eq \o(Al2O3,,(((,(H2O)  H2C = CH2
CH3CH2OH  eq \o(Al2O3(,,(((,(H2O)  H2C = CH2
eq \o((,d) It is possible to prepare an organic acid from ethene.

Explanation with reaction: When ethene reacts with H2SO4 it produces ethyl hydrogen sulphate.

CH2 = CH2 + H2SO4(aq) ( CH3 ( CH2 ( SO4(aq) 

In addition of water, it produces alcohol.

CH3 ( CH2 ( SO4(aq) + H2O(l) ( CH3 − CH2 ( OH + H2SO4 

When ethanol is oxidised by the potassium dichromate in presence of sulphuric acid, it produced ethanoic acid.

K2Cr2O7 + H2SO4 ( K2SO4 + Cr2(SO4)3 + H2O + [O]

CH3 ( CH2 ( OH  eq \o([0],(()  CH3 ( CHO + H2O

CH3 ( CHO  eq \o([0],(()  CH3 ( COOH ethanoic acid.

eq \o(((((,Ques.(6) N2(g)  +  3H2(g) ↔  2A(g)         ∆H= -92kJ

         [‘A’ is an inorganic compound] [Rajshahi Cadet-15]
a.
What is polarity?
1

b.
Mention the differences between nuclear fission and nuclear fusion reaction.
2

c.
Show that compound ‘A’ is a base.
3

d.
Can you prepare at least two fertilizers by using compound ‘A’? Describe it.
4

Answer to Ques. No. 6
eq \o((,a) The property of a compound to form slightly negative and positive charge due to difference of electro negativity between two atom is known as polarity.

eq \o((,b) 
	Nuclear fission
	Nuclear fusion

	1. 
In nuclear fission a big nucleus is divided into two smaller nucleus.
	1. 
In nuclear fusion, two small nuclear is formed into a big nucleus.

	2. 
 eq \a(235,92)U +  eq \a(1,0)n (  eq \a(92,36)kr +  eq \a(141,56) 

Ba + 3 eq \a(1,0) n + Energy
	2. 
 eq \a(2,1)H +  eq \a(3,1)H  eq \o(107 ( 108,(((() 

He +  eq \a(1,0)n + Energy. 


eq \o((,c) In stem, A is ammonia and the reaction is(

N2(g) + 3H2(g) = 2NH3 ( (H = - 92 kJ

According to protonic concept, NH3 can accept proton to form NH4+. The compound which can accept proton is known as base. So at that sense, NH3 is a base.

NH3 + H+( NH4+
Besides, NH3 reacts with water to form NH4OH which is basic not in nature. Ammonia also reacts with hydrochloric acid to form ammonium chloride prove that ammonia is base.

NH3 + H2O ( NH4OH

nh3 + HCl ( NH4CI
eq \o((,d) From compound ammonia, we can prepare various kinds of fertilizers.From the preparation of diammonium phosphate (DAP) and Urea can be prepared from ammonia which are given below :
Diammonium phosphate : The rock phosphate are mixed with H2SO4 to form gypsum within 4 hours. Then by filtering H3PO4 is concentrated.

H3PO4 reacts with ammonia to form diammonium phosphate.

3Ca3(PO4)2CaF2 + 10H2SO4 + 20H2O (
10CaSO4.2H2O + 6H3PO4 + 2HF

6H3PO4 + 12NH3 ( 6(NH3)2HPO4. 

Urea : Urea is produced, when liquid ammonia and liquid carbon dioxide is treated at 170° - 200°C temperature and  100 ( 300 atm pressure. At first ammonium carbonate is produced, then urea is produced.

2NH3(l) + CO2(l) = H2N.COO.NH4(s)=

H2N (  eq \o(CO,Urea) ( NH2(s) + H2O 

eq \o(((((,Ques.(7) Observe the given reaction and answer the related questions.

H2C = CH2(g) + H2O(l)  eq \f(300(C,H3PO4) CH3CH2OH.

[Joypurhat Cadet-15]
a.
Define organic compound.
1

b.
How will you distinguish between alkane and alkene.
2

c.
Show that C2H4 can be produced from higher hydrocarbon by reaction. 
3

d.
Explain the importance of CH3CH2OH compound in the field of our economy. 
4
Answer to Ques. No. 7
eq \o((,a) The compound which is formed by carbon and hydrogen and the derivatives of hydrocarbon is know as organic compound.
eq \o((,b) Alkene reacts with orange-radish coloured bromine water and produce 1, 2- dibromoalkane. As a result of the reaction, the colour of bromine water disappears. Alkane doesn't reacts with bromine water.

R − CH = CH2 + Br2 (( R − CH2 Br – CH2-Br

R − CH2 − CH3 + Br2 (( X
eq \o((,c) From C15H32, C2H4 that ethene can be produced by cracking.
Production of C2H4 by cracking : More useable small molecules of hydrocarbon is produced by breaking large molecule of hydrocarbons and this breaking method is known as cracking. Cracking is done in two ways. If it occurs at high temperature and pressure in absence of catalyst known as thermal cracking, if it occurs at low temperature and pressure in presence of catalyst is known as catalytic cracking. Cracking process is not complete in a single reaction. Mixture of hydrocarbons and small amount of double bonded hydrocarbons are produced in this reaction. One possible reaction of this kind is(
C15H32 (  eq \o(2C2H4,Ethene)+ eq \o(C3H6,Propene)+ eq \o(C8H18,Octane)
eq \o((,d) CH3 ( CH2 ( OH is ethanol which has large importance in our economy.
Importance of Ethanol : Ethanol another name of which is alcohol is a flammable liquid .chemical substance. Ethanol on burning produces heat like mineral fuels kerosene, petrol, diesel, etc. So ethanol can be used in heat engine like mineral fuels and can run industries, vehicles, airplane, ship, etc. Ethanol mixing with petroleum is used in heat engine as fuel m Brazil, North America and other developed countries. Almost all of the motor vehicles in America run by using 10% ethanol with petroleum. Government of Brazil makes it compulsory to use 25% ethanol in fuel. Except this, alcohol (methanol, ethanol) is used as fuel in fuel cells, known as the technology of producing useable energy in modem time and for the next generation.

Besides soft drinks are prepared by mixing ethanol. So ethanol has great importance in the field of our economy.

eq \o(((((,Ques.(8)
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a.
What is formula of caustic soda?
1

b.
Show the bleaching mechanism of bleaching powder. 
2

c.
Write down the preparation procedure of Fig. B 
3

d.
"Excess use of Fig:A & Fig:B are harmful"( explain with your logic.   
4
Answer to Ques. No. 8
eq \o((,a) The formula of coustic soda is NaOH.
eq \o((,b) Mechanism : When dirty clothes are damped in the water with detergent then the hydrophobic part attracts the oily and greasy dirt of the clothes and dissolves in it. On the other hand hydrophilic part extends to the adjacent water layer. In this condition if clothes are rubbed or twisted the oily and grease dirt is completely covered by the hydrophilic part. A ring of negative charge ion formed around the oil and grease molecules. So they want to stay at possible maximum distance. As a result a scum of oil and grease is floated in water and washed away with water. As a result clothes become clean.
eq \o((,c) In figure B, the compound is detergent. Preparation of detergent: Sodium lauryl sulphonate: Hydrolysis and hydrogenation of oil and fat produce different long chained alcohols (Uke lauryl alcohol). If sulphuric acid is added with the product the long chain alkyl (lauiyl) hydrogen sulphate is produced. If lauryl hydrogen sulphate passes through the solution of caustic soda the detergent named lauryl sulphonate detergent is produced. Bleaching materials, fibre bighting materials and builders are mixed with the produced detergent. Detergents are marketed in the form of powder, cereal, liquids or bar.

CH3 ( (CH2)10 ( CH2 ( OH + H2SO4 (
          Lauryl alcohol            Sulphuric acid

CH3 ( (CH2)10 ( CH2 ( O ( SO3 ( H + H2O 

Lauryl hydrogen sulphate

CH3 ( (CH2)10 CH2-O-S03-H+    NaOH (
Lauryl hydrogen sulphate       Caustic soda 

  CH3 - (CH2)10 ( CH2 ( O ( SO3Na + H2O Sodium lauryl sulphonate
eq \o((,d) In figure A and B are soap and detergent. 

Explanation : Excess use of soap and detergent may. destroy the color and spinning of clothes may create infection in hands skin. Soap cleans well in soft water but close the drain by the formation of dense scum. Detergent does not create such problem. Some detergents are non biodegradable. So they create problem in the environment in various ways.

Bio degradable compounds are disallowed by the micro organism and converts to simple organism . Non bio degradable detergents- flow into river-canal, drains with water and create foam there. This foam destroys the aquatic environment.

Soaps that are made of vegetable oil are biodegradable. But the disposals of used soaps in house and office places float on the surface water of river, canal, drain. So there is less possibility for these disposals to come in-contact with bacteria. That is why excess use of soap is harmful to environment. So the use of soap and detergent should be reduced.

Phosphate is used in some detergents to increase the cleaning capacity of a detergent.

Phosphate converts water into soft water. This phosphate comes to river, canal, drains swiping with water. Phosphates are good fertilizer to moss and other aquatic plants. As a result these plants increase rapidly. For the dissociation of extended aquatic plants at the end of life cycle consume the dissolved oxygen of water. Aquatic lives die because of insufficient dissolved oxygen.
eq \o(((((,Ques.(9) 'R' is a chemical reagent which is used to identifiy the presence of aldehyde ((CHO) group in a compound. It is an alkaline solution of AgNO3. It 'R' is added in a test tube containing acetaldehyde. Then silver mirror is produced on the wall of test tube due to redox reaction.
[Feni Girls' Cadet-15]
a.
What is reversible reaction?
1

b.
Why calcium is called alkaline earth metal?
2

c.
Find out the oxidation number of metal present in the reagent 'R'.
3

d.
"Reaction between 'R' and acetaldehyde is a Redox reaction" Analyze the statement.
4

Answer to Ques. No. 9
eq \o((,a) The reaction in which the reactants reacts and converts to products at the same time, the products react again and convert to reactant is known as reversible reaction.
eq \o((,b) The metal which we got in the soil as compound and produce alkaine solutions with water is called alkaline earth metals. As per characteristics the metal which is included in group- 2 is called alkaline earth metals. Calcium (Ca) is situated in the 2 group of the periodic table. These metal is mainly we get in the soil and produce solution of {Ca(OH)2} by the reaction with water. Due to these reasons Calcium is called the alkaline earth metal.
eq \o((,c) R is an alkaline solution of AgNOa which is used to identify the presence of aldehyde (− CHO) group in a compound. If R is added in a test tube containing acetaldehyde, then silver mirror is produced on the wall of test tube. From the data, we find that R is a Tollen's reagent which formula is [Ag(NH3)2]+. 

Suppose,

the oxidation number of Ag = x

x + (0 ( 2) = + 1 

( x + 0 = + 1 

( n = + 1

( the oxidation number of Ag is +1.
eq \o((,d) In the stem, R is Tollen's reagent [Ag(NH3)2]+
When   silver   ion   of  Tollen's   reagent   reacts with acetaldehyde, then a precepitation as metallic silver is produced. At the same time acetaldehyde converts to organic acid.
CH3CHO + 2Ag+(aq) + 20H((aq) ( CH3COOH + 2Ag(s) + H2O(l)

Here acetaldehyde is oxidized to form ethanoic acid i.e. oxidation reaction is occurred.

CH3CHO  eq \o(Oxidized,(((() CH3COOH

On the other hand, Tollen's reagent is" reduced i.e.

reduction reaction occurred.

2Ag+ + 2OH(  eq \o(Reduced,(((() 2Ag + H2O 

So the reaction between acetaldehyde and Tollen's reagent ([Ag(NH3)2]+) is a redox reaction.

eq \o((((((,Ques.(10) Look at the steps and answer the relevant questions.

A is hydrocarbon of C & H only and molecular mass is 30,
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[Barisal Cadet-15]
a.
What is vinegar?
1

b.
What do you mean by aromatic compound?
2

c.
Explain two differences between the compound A and D with reactions.
3

d.
Analyze three properties of each compound A and D with reactions. 
4

Answer to Ques. No. 10
eq \o((,a) The solution of 6-10% ethanoic acid is known as vinegar.

eq \o((,b) Benzene and their derivatives are called aromatic compounds. Aromatic compounds are flat. They have (un + 2) number of, (-electron where n = 0, 1, 2, 3, .. . They show special characteristics.

eq \o((,c) A is hydrocarbon d and molecular mars is 30. So A is ethane (C2H6). It we completes the stems reaction.

CH3 ( CH3 –  eq \o(Cl2,light,((,) CH3 ( CH2 ( Cl  eq \o(KOH,aq,(((,) CH3 ( CH2 ( OH

             A                               B                           C

 eq \o(High temp,H2SO4,(((((,) CH2 =  eq \o(CH2,D)  eq \o(temp Presure,and Catalyst,((((((,) [(CH2 ( CH2(]n
So, the compound A and D are ethane and ethene.

Reaction with Br2 : Ethene react with bromine water and produce 1, 2 dibromo ethane.The color of bromine water disappears.

CH2 = CH2+ Br2 ((  eq \s\do12(\s(CH2, |,Br)) −  eq \s\do12(\s(CH2, |,Br))
Ethane doesn't react with Br2. 

Reaction of KMnO4 : Ethene reacts with the dilute solution of potassium permanganate to produce ethelene glycol by oxidation. In the reaction the violet colour of potassium permanganate solution disappears.

CH2 = CH2 + H2O + [O]  eq \o(kMnO4,(((()  eq \s\do12(\s(CH2, |,OH)) −  eq \s\do12(\s(CH2, |,OH))


Ethane doesn't react with kMnO4.

eq \o((,d) Three properties of ethane and ethene are given below : 

Properties of ethane :

(1) Combustion : Ethane reacts with excess oxygen or air and produce CO2, H2O and heat energy.

C2H6 +  eq \f(7,2)O2 ( CO2 + 3H2O + heat.

(2) Halogen substitution : Ethane reacts with chlorine in presence of sun light and produce ethyl chloride

CH3 ( CH2 + Cl2  eq \o(h(,(() CH3 − CH2Cl

(3) Nitration : Ethane reacts with cone. HNO3 at 400°C temperature to form nitro ethane.

CH3 ( CH3 + HNO3  eq \o(400(C,((() CH3 − CH2NO2 + H2O

Properties of ethens :

(1)
Addition of hydrogen: In presence of metal catalyst (Ni) alkene reacts with hydrogen at 180-200°C and produce alkene. This is called catalystic hydrogenation.

(ii)
Oxidation of alkene: Alkene such as ethene reacting with the dilute solution of potassium permanganate produce ethelene glycol by oxidation. In this reaction the violet colour of potassium permanganate solution disappears.

CH2 = CH2(g)  + H2O + [O]  eq \o(KMnO4,(((() CH2(OH)

− CH2(OH)(l)
(3)
Addition of water : At higher temperature (300°C) and high pressure (60 atm) alkene reacts with water vapor in presence of phosphoric acid as catalyst  produce alcohol.

H2C = CH2(g) + H2O(aq)  eq \o(300(C( 60 atm,H3PO4,((((((,) CH2(OH)(l)
In some countries such as in Brazil alcohol is used as eco-friendly fuel. Alcohol is used as a solvent in petroleum industries in all countries. So this reaction is very significant. But industrially this reaction is not feasible. So alcohol is not produced in industry by this reaction.

eq \o((((((,Ques.(11) Sodium stearate and sodium alkyl benzene sulphonate are two compounds mainly used for washing purposes. Although the cleaning mechanism of this two above compounds are almost same but they show a very different property in hard water. [Mirzapur Cadet-14]
a.
What is washing soda? 
1

b.
What do you mean by vinegar? 
2

c.
Which one is more powerful washing agent on the basis of stem discussion? 
3

d.
One of the stem compounds can be formed assuming benzene and alkene are the two initial compounds. 
4
Answer to the question no. 11
eq \o((,a) Decahydrate sodium carbonate (Na2CO3.10H2O) is known as washing soda. 

eq \o((,b) Vinegar is a uniform mixture (solution) of acetic acid and water. More specifically 6 – 10% solution of acetic acid is known as vinegar. Vinegar is used to preserve foods. 
eq \o((,c) According to the stem sodium alkyl benzene sulphonate (detergent) is more powerful washing agent. Both sodium stearate and sodium alkyl benzene sulphonate act as cleaner and work well in soft water. But they act different in hard water. Hard water contain bi-carbonate, chloride, sulphate salt of Fe, Mg, Ca, etc. Fe2+, Al3+, Mg2+, Ca2+, etc. ions react with stearate ion (which is soluble in water) and form precipitate. Hence, dissipation of soap occurs. And these precipitations decrease the brightness of cloth. On the other hand Fe2+, Fe3+, Ca2+, Mg2+ salt of alkyl benzene sulphonate ion is soluble in water. Hence sodium alkyl benzene sulphonate work great even in hard waer. 

So, from above discussion we can say that sodium alkyl benzene sulphonate is stronger cleaning agent of the stem. 

eq \o((,d) Between the compounds of stem, sodium alkyl benzene sulphonate can be formed assuming benzene and alkene are the two initial compounds.

Alkyl benzene (raw material to produce sodium alkyl benzene sulphonate) is produced from the reaction of long chained alkene with benzene. If sulphuric acid added with the product alkyl benzene sulphonic acid is produced. If this acid is neutralized by caustic soda, a detergent known as sodium alkyl benzene sulphonate is produced. 
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So, it can be said that sodium alkyl benzene sulphonate can be produced by taking alkene and benzene as raw materials.

eq \o((((((,Ques.(12) Rocky lives in an industrial area of sylhet. In his locality he observed that more soap is required for cleaning purpose. And productions of crops are being decreased gradually due to increase of pH. At the same time fish production also hampered. [Rajshahi Cadet-14]
a.
What is Isotope? 
1

b.
Write about Relative atomic mass? 
2

c.
Why more soap is required for washing in that area?
3

d.
Why above type of problem is being faced by the people of that area?  
4

Answer to the question no. 12
eq \o((,a) Any of two or more forms of a chemical element having same atomic number but different mass number are mutually called isotope. 

eq \o((,b) The ratio of mass of a atom of an element and mass of  eq \f(1,12) of a carbon – 12 atom is called the relative atomic mass of that element. 

Relative atomic mass =  eq \f(mass of a atom of an element, \f(1,2) ( mass of a carbon ( 12 atom) 
eq \o((,c) Due to the hardness of water of that area more soap is required. 

Presence of CaCl2, CaSO4, MgCl2, MgSO4, etc. salt in water is known as hardness. In industrial area water polluted by different harmful chemicals. 

Some of this chemical like chloride, sulphate, bi-carbonate salt of calcium, magnesium and iron found dissolved in the water of that area. These metal ions react with soap to produce insoluble soap scum. 

If calcium, magnesium and iron ion (Fe2+ or Fe3+) is present in water soap will not make foam in water. This happen because these ion make water insoluble compound with soap. 

C17H35COO( + Ca+/Fe2+/Fe3+/Mg2+ ( insoluble soaps                        scum.

 So, hardness of water of that reaction is the reason of higher soap requirement. 

eq \o((,d) Due to the contamination of water in that area people face this type problems. 

Industries release salts which increase the hardness of water. Which is responsible for more soap requirement. Again, chemical industries like tanneries, battery factory, acid producing factories etc. release acid in water. So, pH of the water get decreased. Acidic water absorb aluminum. That is toxic for fish. Clams, crayfish. Aquatic plants and other aquatic animals. Acid water also destroys micro-organism present in water. 

This acid also mix with soil and hamper harvest. Acid robs the soil of essential nutrients and releases aluminum in the soil, which makes int hard f or plants to take up water. Plant’s leaves and needles are also harmed by acids. It also hamper plant’s reporduction.

Heavy metal and other harmful chemical like Hg,. Pb, Cr, Na2S4O3, etc also harm quatic life and decrease crop production. 

By the above mentioned ways described problems arise in that area.

eq \o((((((,Ques.(13) See the following stem and answer the related questions: 

(i) C3H6 (ii) CH3CH2OH (iii) HCHO [Joypurbat Cadet-14]
a.
Define precipitation reaction. 
1

b.
What is the importance of salt bridge? 
2

c.
How can you prepare polymer and glycol from compound (i)? Write with reaction. 
3

d.
Is there any industrial importance of compound (ii) and (iii)? Analyze your answer. 
4

Answer to the question no. 13
eq \o((,a) The reaction in which the produced compound stelled at the bottom of the container as precipitatation is called precipitation reaction. 

eq \o((,b)The purpose of salt bridge is to maintain charge balance because electrons are moving from one half cell to another. The electrons flow from anode to cathode. The oxidation reduction occurs at the anode generates electrons and positively charged ions. The electrons move through the wire, leave, unbalanced positive charge in this vessel. In order to maintain neutrality. The negatively charged ions in the salt bridge wil migrate into the anodic half cell. A similar but reversed situation is found in cathodic cell. 
eq \o((,c) Polymer production from propene (C3H6) : Polymer of propene (poly propene) is produced from propene in presence of a  eq \f(Zielgler ( Natta,)(  catalyst. 

Reaction is conducted in 65 ( 80( C temperature. 

n CH3 ( CH = CH2  eq \f(Zielgler ( Natta catalys,)( 
eq –\b\bc\[(\a(H,|,C,|,CH3) – \a(H,|,C,|,H) )n–
Glycol production from propene (C6H6) : Propene react with alkaline KMnO4 and oxidizes to propane 1, 3-diol. 

CH4 ( CH = CH2  eq \f(KMnO4 + KOH,[O])  CH3 ( eq \s(CH –,|,OH) eq \s(CH2,|,OH) 

eq \o((,d) Compound (ii) and (iii) of the stem are ethanol and formaldehyde respectively. They both have great industrial importance. 

Industrial uses of Ethanol :

( Ethanol is used to produce methylated spirits. Which is used as a solvent for resins, varnish etc. 

(Ethanol is used as fuel, becaue it produce higher energy but comparatively less amount of CO2. It is mixed with petrol to produce “gasohol”. 

(Ethanol is widely used as a solvent in many perfumes and cosmetics.

( To produce ester ethanol is used. 

( Ethanol is used to produce ethanoic acid (vinegar).

( 70% ethanol is used as disinfectant. 

( It is also used to produce adhesive and printing inks, liquid dishwashing detergents. 

Industrial uses of Formaldehyde : Products generated form HCHO include urea formaldehyde resin, melamine resin, phenol formaldehyde resin, polyony methylene plastics, 1,4 – butanediol and methylene diphenyl di-isocyanate. The textile industry uses formaldehyde based resins as finishers to make fabrics increase-resistant. Phenol formaldehyde resin, ureas formaldehyde resin and melamine resin are used as common adhesives used in plywood and carpeting. It is used as the wet strength resin added to sanitary paper products such as facial tissue, table napkins and roll towels. They are also foamed to make insulation or cast into moulded products. 

Other formaldehyde derivatives include methylene diphenyl di-isocyanate an important component in polyurethane point and foams, and hexamine which is used in phenol formaldehyde resins as well as the explosive RDX.
eq \o((((((,Ques.(14) Rida cleans her clothes in the river by using soap. But she observes that after wasting some soap it make foam. She told with her friend. Her friend suggests her to use detergent.  
[Jhenidah Cadet-14]
a.
What is soap? 
1

b.
How belching powder remove spot? 
2

c.
Explain the cause of wasting of soap when Rida wash cloth in the river. 
3

d.
Why Rida's friend suggested her to use detergent.
4

Answer to the question no. 14
eq \o((,a) Na or K salt of high fatty acid is known as soap. 

eq \o((,b) Spot removal 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. The active chlorine also removes spots by oxidation. 

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

2HClO ( 2HCl + 2[O]

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

eq \o((,c) Hardness of the river water is the cause of wasting of soap. 

Presence of chloride, sulphate, carbonate salt of Calcium, Magnesium, Iron is called hardness of water. River water contain these salts. 

In water soap molecule dissociate to carboxilate ion and Na+ or K+ ion. This carboxilate ion remove oil or grease from cloth. But if the dissociation does not occur there will be no cleaning. Ca2+, Mg2+, Fe2+ etc. ion present in river water form insoluble soap scum with water soluble carboxylate ion. 

And hence soap is  wasted. 

eq \o((,d) Due to hardness and other problem Rida’s friend suggest her to use detergent.

In terms of the chemistry of cleaning agent both soaps and detergents contain hydrophilic (polar) and hydrophobic (non-polar) component. These two part of the orgnic chain will interact to form a force between water and other organic susbtances (such as oils and grease) respectively. 

In terms of their strength, a soap contains a COO( group, that has formed in the presence of sodium or potassium ion. This will be capable of dispersing the attractive forces between water molecules, known as ‘Surface tension’, but wil not able to do this indefinitely. Detergents on the other hand contain an O (SO3(group with the same ions which can hold this force at day. 

It terms of usage, soaps will undergo substitution reaction with minerals such as Calcium or Magnesium in ‘Hard water’, These derivatives are insoluble and will form ‘Scum’ on the surface of the water, detracting from the effectiveness of the soap. Detergents on the other hand are less likely to from these alternate salts, but when they do these salts that form are soluble. 

Hence, detergents are better than soap as they have a stronger cleaning power and will not form ‘Scum’ on the surface of the water.

That is why Rida’s friend suggest her to use detergent.

eq \o((((((,Ques.(15) All living beings produce carbondioxide during respiration. The volcanic eruption, brickfields and different industries emit different gas in atmosphere. At the same time the waste that contains color and different acids such as H2SO4,HNO2 from different industries directly disposing in nearest pond. As a result in these pond become unfit for aquatic life. 
[Comilla Cadet-14]
a.
What is chlorination?
1

b.
What do you mean by BOD & COD?
2

c.
Which gas is directly responsible for acid rain and explain the probability of acid rain in the surrounding of different industries with reaction. 
3

d.
Give a logical advice to control acid pollution by effluent treatment plant in different industries. 
4
Answer to the question no. 15
eq \o((,a) The reaction in which chlorine is attached with other compound by substitution is known as chlorination. 

eq \o((,b) BOD or Biological Oxygen Demand means demands of bio-chemical oxygen. The oxygen needed to decompose the organic matters in water in presence of air is known as BOD. 

COD or chemical oxygen demand means the chemical oxygen demand. COD is used to express total chemical matter in water. 
eq \o((,c) The gases which are directly responsible for acid rain are CO2, NO2, SO2, SO3. etc.

 From industries sulphur di-oxide and nitric oxide are released. When sulphur di-oxide reacts with atmospheric water and produces sulphurus acid. Sulphur di-oxide 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)

Besides carbon di-oxide released in industries when industries use petroleum. Nitrogen di-oxide is also produced by oxidation of nitric oxide. These gases form acid which cause acid rain. 

CO2(g) + H2O(l) ( H2CO3(aq)

2NO2(g) + H2O ( HNO2(aq) + HNO3(aq)

So, surrounding of different industries acid rain is caused due to the formation of acid. 
eq \o((,d) Acid rain has become a serious problem in the world. The main gases for acid rain are NO2, SO2, CO2, SO3, etc. Which are released in the industry. CO2 gas produced much when we use petroleum. So, we should another level get which release lower amount of CO2. Beside when sulphur or nitrate is attached with petroleum and coke, it produces sulphur-di-oxide and nitric oxide. SO2 reacts with water to form sulphurus acid. And nitric oxide form nitrous acid and nitric acid when it is oxidized with oxygen produced NO2. Both acids are responsible for acid. So, we should free from sulphur or nitrate in petroleum. Beside when in indus try, the responsible gases are released we should build scarves that reduce the responsible gases. We should also reduce the emitting CO2 to control acid rain.

[image: image22.wmf] 
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eq \o((((((,Ques.(16) Some students took concentrated sea water in a jar. They spread a black polythene on a tray and poured some solution in it. They put the tray in sun all day long. In the next day, they added more solution on the tray and kept it all day long again. They observed that no water is available in the tray. Some days later, they obtained the solid compound, A.

a.
What is the formula of magnesium chloride? 
1

b.
MgCl2 is a hydrophilic substance – explain. 
2
c.
Describe the extraction process of A. 
3

d.
Is the compound A found in the same physical state in the summer and the rainy season? Give logic to your answer. 
4

Answer to the question no. 16
eq \o((,a) MgCl2. 

eq \o((,b) Hydrophilic (water loving) substances have a strong attraction for water. MgCl2 is a solid hydrophilic substance, so it shows a strong attraction for water. In some condition, MgCl2 receives water from the environment and becomes hydrous MgCl2. 

eq \o((,c) The A compound mentioned in the illustrator is edible salt, because sea water is a mixture of various salts. From sea water, edible salt is obtained. 

Salt is crystallized from the solutions by vaporization. In vaporization, the water from salt solution is vaporized due to the application of heat. So the amount of water in the solution is decreased, and the amount of salt in the solution is increased. If the amount of solute is greater than the amount of the solvent, the solubility of the solute in the solvent decreases. So the solution crystallizes. 

The coastal salt cultivators make drains and bring the sea water into the enclosures which have black polythene spread on. The vaporization of the water occurs, so in the solution (sea water), the amount of the solute (salt) is increased. Eventually all of the water becomes vaporized and the salt remains on the black polythene, which contains various impurities and dirt. So it is refined in industries by evaporation and pure salt is produced. 

eq \o((,d) The A compound mentioned in the Stem is edible salt. In edible salt, impurities such as MgCl2, CaCl2 are present. So their dryness is not the same in the summer and the rainy season. 

Hydrophilic substances absorb water from the environment. So the dry hydrophilic substances become hydrous or wet hydrophilic substances quickly. The compounds they are mixed with cannot remain dry in wet environment. 

In edible salt, impurities such as MgCl2, CaCl2 are present, which are hydrophilic substances. In the rainy season, the water vapor present in the air is absorbed by MgCl2 and CaCl2. As a result dry table salt (NaCl) becomes hydrous or wet table salt (NaCl). But due to the lower proportion of water vapor in the air at the summer, the MgCl2 and CaCl2 present in table salt cannot absorb water, so the table salt remain dry in the summer. 

So, table salt has different physical state in the summer and the rainy season.

eq \o((((((,Ques.(17) Ten students were divided into two groups – X and Y. The 'X' team mixed A with flour, and the 'Y' team mixed B with flour and the both team kept the flour for a while. After sometime, bread were made from the flours. A is a micro-organism, but B is a chemical substance.

a. What is electrolyte? 
1

b. NaCl is an electrolyte – explain. 
2

c. Produce the B compound mentioned in the Stem. 
3

d. Are the processes used by team X and Y the same? Give reasons to your answer. 
4

Answer to the question no. 17
eq \o((,a) The compounds which conduct electricity in molter or dissolved state by positive or negative ions and change chemically are called electrolytes. 

eq \o((,b) In molter or dissolved state, ionic compounds conduct electricity by ions. 

NaCl conducts electricity by Na+ or Cl– ions in melted or dissolved state, and chemical changes occur simultaneously. The reactions are –

Decomposition NaCl(l) ( Na+(l) + Cl– (l) oxidation in anode

2Cl ( 2Cl– + 2e( reduction in cathode 

2Na+ + 2e– ( 2Na (s) 

eq \o((,c) The compound B is NaHCO3 which is used as baking powder. Ammonium bicarbonate is formed if CO2 gas is passed through brine saturated with ammonia. This compound react with brine and forms crystalline NaHCO3. 

Following reactions occur when carbon dioxide passes through the ammonia saturated solution of brine.

CaCO3 (( CaO + CO2
Ammonium hydrogen carbonate is produced from the reaction of carbon dioxide, ammonia and water. 

CO2 + NH3 + H2O (( NH4HCO3
Ammonium hydrogen carbonate reacts with sodium chloride in aqueous solution produce sodium carbonate and ammonium chloride.

NH4CO3 + NaCl (( NaHCO3 + NH4Cl.

Sodium hydrogen carbonate precipitated as crystal is then collected and dried.

eq \o((,d) The processes used by team X and team Y are different. Because, the X team used yeast to make cake, whereas the team Y used NaHCO3 to make cake. 

Yeast forms CO2 gas by respiration. On the other hand, when NaHCO3 is heated, it decomposes and forms CO2. 

Sodium hydrogen carbonate (baking powder) is mixed with the flour of cake and heated. On heating, sodium hydrogen carbonate dissociates to sodium carbonate, carbon dioxide and water. Carbon dioxide escaped through blowing up the flour.

2NaHCO3  eq \o( ∆,(() Na2CO3 + CO2(g) + H2O

Sodium hydrogen carbonate (NaHCO3) helps in the indigestion problem. Excess hydrochloric acid (HCl) is produced in stomach due to indigestion. Sodium hydrogen carbonate (NaHCO3) neutralizes the hydrochloric acid (HCl) in stomach.

One type of fungus named ‘Yeast’ is used in home or bakery to blow up bread. To do this initially yeast is added to a hot solution of sugar. Making knead by mixing this mixture with flour and keeping it in hot places breads begin to blow up. The cause of blowing up of bread is the respiration of yeast in presence of air. Yeast produces carbon dioxide gas during respiration with oxygen of air which helps to blow up the bread. After sufficient blow-up, bread is baked in oven. Yeast dies in heat and blow-up process stops.

C6H12O6 + 6O2 (( 6CO2 + 6H2O

From the above discussion, we can clearly understand that the methods used by team X and team Y to make breads are completely different. 

eq \o((((((,Ques.(18) Rahima preserves food by using two compounds – A and B. A is permitted to be used much, but the usage of compound B is permitted up to 0.1%.

a.
What is manganous acetate? 
1

b.
The aqueous solution of ethanoic acid is acidic – explain. 
2

c.
Describe the production process of A mentioned in the stem. 
3

d.
Is it possible to use the two preservatives mentioned in the stem at the same amounts? Give reasons to your answer. 
4

Answer to the question no. 18
eq \o((,a) It is a catalyst. 

eq \o((,b) Strong and weak acids give H+ ions in solution. 

CH3COOH (ethanoic acid) is a weak acid, which decomposes in a very low amount in solution. Due to the presence of H+ ions in solution, the aqueous solution of CH3COOH is acidic. 

eq \o((,c) The compound A is ehtanoic acid. It is used to preserve sauce, pickles etc. 

When alcohol is oxidized by active oxygen, aldehyde or ketone is produced. When aldehyde or ketone is oxidized again, organic acid is produced. 

Ethanoic acid is produced in laboratory from the oxidation of the ethanol by potassium-di-chromate in presence of sulfuric acid (which in used as oxidize agent). 

CH3 CH2OH  eq \o([O],((() CH3CHO + H2O

CH3 – CHO  eq \o((,(((,[O]) CH3COOH + H2O
eq \o((,d) The preservatives A and B are ethanoic acid and sodium benzoate respectively. Vinegar is the 5-6% aqueous solution of ethanoic or acetic acid, and sodium benzoate is [image: image23.wmf]COONa. Preservatives mainly prevent the reproduction of micro-organisms. So the foods are protected from rotting. 

There are differences between vinegar and sodium benzoate in respects of quality, health issues, activity etc. vinegar is 5-6% aqueous solution, which can be used in foods. But 0.1% solution should be used when sodium benzoate is used. Because the usage of sodium benzoate in higher amount than 0.1% is harmful for health. 

The 5-6% aqueous solution of ethanoic acid can prevent yeast, moulds etc, but less percentage of ethanoic acid cannot. Again, 0.1% sodium benzoate is relatively less harmful for health, which can prevent various micro-organisms (yeast, molds etc.), but less percentage of sodium benzoate cannot completely prevent them. The permitted percentage of sodium benzoate is 0.1% sometimes sorbate is used with sodium benzoate. Due to health issues, sodium benzoate is not used in higher amount than 0.1%. 

From the above discussion, it is clear that, the usage of ethanoic acid and sodium benzoate in same concentration as preservatives is not possible. 

eq \o((((((,Ques.(19) In the practical chemistry class, the teacher asked the A team to observe what happens when baking powder is mixed with water or lemon juice. He asked the team B to observe what happens when a bottle of soft drink is opened. 

a.
What is weak acid? 

b.
Carbonic acid is a weak acid – explain. 

c.
How will you prepare washing soda from the first compound mentioned in the stem?

d.
Will the observation of the two teams be the same? Give logic to your answer. 

Answer to the question no. 19
eq \o((,a) The acids which dissociate partially in aqueous solution are called weak acids. 

eq \o((,b) Carbonic acid doesn’t dissociates completely in aqueous solution. 

Weak acids dissociate partially in aqueous solution. In this case, the dissociation reaction is bi-directional. A much less number of molecules are dissociated, so carbonic acid is a weak acid. The reaction of dissociate – 

H2CO3 (((((( 2H+ + CO3–2
eq \o((,c) The first compound is a mixture of sodium hydrogen carbonate and tartaric acid. Na2CO3 can be produced from sodium hydrogen carbonate. 

The less thermally stable compounds decompose due to the application of heat, and form more thermally stable compounds. 

NaHCO3 is less thermally stable compound, which is decomposes when heated, and more thermally stable compound Na2CO3 is formed along with CO2 and water. The reaction is – 

2NaHCO3  eq \o((,((()  Na2CO3 + CO2 + H2O

eq \o((,d) The observations of the two teams will be the same. 

The bi-carbonates of base metals react with water and form carbonic acid, which decompose and form CO2. Again, CO2 dissolves in water in high pressure. If the pressure is removed or decreased, the dissolved CO2 comes out of the solution. 

The A team added water to baking powder, so H2CO3 and foam were formed. H2CO3 decomposes and H2O and CO2 were formed. The reaction – 

NaHCO3 + H2O (( NaOH + H2CO3H2CO3 (( H2O + CO2
Again, when the B team opened the bottle of a soft drink, the dissolved CO2 comes out vigorously with buffles. H2CO3 decomposes and H2O and CO2 are formed. 

The reaction of dissolving CO2 at high pressure – 

H2O + CO2 (( H2CO3
The reaction of coming out of CO2 when pressure is decreased – 

H2CO3 (( H2O + CO2
From the above discussion, it can be said that the observed phenomena of A and B are almost the same, i.e. they observed the coming out of CO2 formation or emission of CO2. 

eq \o((((((,Ques.(20) The students of 10th grade produced the B compound by heating the compound A. they were informed by the teacher that A is used to treat indigestion, and B is used in washing cloth. 

a.
What is the main ingredient of toilet cleaner? 
1

b.
NaHCO3 decomposes by heat, but Na2CO3 doesn’t - explain. 
2

c.
Describe the industrial production of B. 
3

d.
Analyze the last stem of the stimulus. 
4

Answer to the question no. 20
eq \o((,a) NaOH (caustic soda). 

eq \o((,b) Thermally stable compounds do not decompose by heat, but thermally less stable compounds decompose by heat. The compounds with much or relatively more covalent characteristics are thermally less stable. 

In NaHCO3, the covalent characteristics are more than Na2CO3. So NaHCO3 is thermally less stable. Reaction – 

NaHCO3  eq \o((,((()  Na2 CO3 + CO2 + H2O.

Na2CO3  eq \o((,((()  No decomposition
eq \o((,c) NaHCO3 is decompose by heat, and forms Na2CO3, which is used in washing cloth. 

Necessary raw materials: 

i. Brine

ii. Ammonia

iii. Limestone. 

The whole process can be divided into several steps: 

i. The saturation of ammonia with brine

ii. Passing CO2 gas through brine saturated with ammonia 

iii. Convection of precipitated NaHCO3
iv. Calcination of NaHCO3
v. Recovery of ammonia

Soda ash (NaCO3) is produced from concentrated aqueous solution of NaCl. Brine or concentrated NaCl solution is saturated with ammonia, and then CO2 gas is passed, so ammonium bi-carbonate is formed. At last ammonium bicarbonate and sodium chloride react with each other and form less soluble sodium bicarbonate and NH4Cl. The precipitated sodium bicarbonate is filtered and calcinated at 1800C, as a result it decomposes and becomes soda ash or dry sodium carbonate (Na2CO3). 

Reactions NH3(g) + H2O(() (( NH4OH(aq)

2NH4OH(aq) + CO2(g) (( (NH4)2CO3(aq) + H2O(()(; 

(NH4)CO3(aq) + CO2 + H2O(() (( 2NH4HCO3(aq)(; 

NaCl(aq) + NH4HCO3(aq) (( NaHCO3(s) + NH4Cl(aq)(; 

2NaHCO3(S)  eq \o(180(C,(((, () Na2CO3(s) + H2O(g) + CO2(g)
The NH3 used in this process can be obtained by Haber-Bosch method, and the carbon dioxide (CO2) can be obtained from calcination of limestone. 

CaCO3 (S)  eq \o(600(C,((() CaO + CO2 (g) 
eq \o((,d) A and B are NaHCO3 and Na2CO3 respecively. 

In order to neutralize acid, base is needed. Acid reacts with base and forms salt and water. The amount of neutralization depends on the nature of the base. The more acidic the base is, the more monoprotic acid is needed to neutralize the base. 

The acidity of NaHCO3 is 1, but the acidity of Na2CO3 is 2. So in order to neutralize basic NaHCO3, 1 mole of HCl is needed. But in order to neutralize Na2CO3, 2 mole of HCl is needed. The reactions – 

NaHCO3 + HCl (( NaCl + H2O + CO2
Na2CO3 + 2HCl (( 2NaCl + H2O + CO2
Because of metabolic purposes, HCl is formed inside the stomach, the excess acid remains inside the stomach, causes acidity. In order to neutralize the acid, weak base is needed. Because, strong base remains at some amount even after neutralizing HCl, and creates problems inside stomach. 

Na2CO3 is a strong base, it dissolves in water. In aqueous solution, soda ash decomposes into NaOH and H2CO3. NaOH decomposes completely in aqueous solution and forms Na+ ion and OH– ion. NaOH works as cleaning agent. 

From the above discussion, it is clear that NaHCO3 can be use in indigestion problem Na2CO3 should not be taken, as it dissolves in water and forms NaOH, so it can be used as washing soda. 

eq \o((((((,Ques.(21) A group of students took ammonium chloride in laboratory and mixed Ca(OH)2 to it, then the mixture was heated. A gas with highly pungent smell was produced. When the students passed the gas in HCl, The acid became opaque quickly. 

a.
What is non-biodegradable compound? 
1

b.
Na2CO3 is washing soda – explain. 
2

c.
How can you produce the A gas in the laboratory? 
3

d.
Analyze the reason behind the solution to become opaque. 
4

Answer to the question no. 21
eq \o((,a) The compounds which do not decompose by decomposing agents (bartering heat) are called non-biodegradables. 

eq \o((,b) Na2CO3 forms NaOH in aqueous solution, so Na2CO3 is used as washing soda. 

Na2CO3 dissolves in water, in aqueous solution, soda ash decomposes into NaOH and H2CO3. NaOH decomposes completely in aqueous solution and forms Na+ ion and OH– ion. But carbonic acid is a weak acid, so it decomposes much less in amount. The reaction is - 

Na2CO3(s) + 2H2O(() (( 2Na+(aq) + 2OH–(aq) 

+ H2CO3(aq) 

eq \o((,c) A is NH3. The NH3 gas is formed, which is highly pungent in smell. 

Producing ammonia in the laboratory: 

In the laboratory, ammonia is produced by heating of ammonium chloride and dry Ca(OH)2 together. In this reaction, ammonia gas is produced along with calcium chloride and water vapor. 

2NH4Cl(s) + CaO(s) (( 2NH3(g) + CaCl2(s) + H2O(g)

2NH4Cl(s) + Ca(OH)2(s) (( 2NH3(g) + CaCl2(s) + 2H2O(g)

In a hard test-tube, ammonium chloride and dry lime or quick lime mixture of double weight are taken. An ejection tube is attached to the mouth of the test-tube with cork, and it is attached to a stand. 

The open end of the ejection tube is connected with the bottom of CaO (dehydrating agent) filled tower. At last, a side tube on the top of the tower is inserted into a dry gas-jar, which is clamped upside down. 

The mixture in the test-tube is heated slowly by Bunsen burner. Thus wet ammonia gas is produced. 

eq \o((,d) A is NH3. Acid reacts with base and forms salt and water. The solution will become turbid right after the salt is produced. 

The produced ammonia is basic in nature. When it is passed through the aqueous solution of HCl acid, NH4Cl ges is formed. The NH4Cl gas is white and cloudy so the solution becomes turbid. The reaction– 

NH3(g) + HCl(g) (( NH4Cl(g)( 

eq \o((((((,Ques.(22) A 9th grade student Khushi was informed that X gas can be produced by an element gas of air. It can be also produced from ammonium chloride and quick lime. When she was studying chemistry in her house, a questioned popped out in her mind, “Is the Effect of temperature the same on both processes?”

a.
How much HgSO4 is used to produce ethanal from ethyl Alcohol? 
1

b.
Why vinegar is used in cooking? Explain. 
2

c.
Describe the industrial production of X. 
3

d.
Analyze the last question mentioned in the stem. 
4

Answer to the question no. 22
eq \o((,a) In order to produce ethanal from ethyl Alcohol, 20% H2SO4 and 2% HgSO4 is used in 600C temperature. 

eq \o((,b) Vinegar is the 5-6% aqueous solution of ethanoic acid. When it is used in cooking, the proteins of the food break, so the food becomes soft and tasty. So vinegar is used in cooking. 

eq \o((,c) X is NH3. The main source of N2 in industrial production is air. It is collected and liquefied by mechanical processes. 

Liquid air is partially distilled at -1960C temperature, and thus pure N2 gas is collected. From natural gas methane, hydrogen is collected as shown below: 

CH4 (g) + H2O (g)  eq \o(450(C,(((,Ni) CO (g) + 3H2(g)

CO + H2O(g)  eq \o(Fe2O3 CrO3,(((((,500(C) CO2 (g) + 4H2(g) 
H2 is separated by catalytic oxidation of methane and steam. The pure N2 and H2 gases are mixed at 1:3 volume ratio, and then they are passed through a steel chamber at 200 atm pressure. There are Fe catalyst and catalyst promoter Al2O3 mixture at 5000C in the reaction chamber. In this reaction chamber, NH3 is formed due to the reaction between N2 and H2. In this optimum condition, 15-20% ammonia is produced and the rest 80-85% of N2 and H2 are mixed together. Then the reaction mixture is passed through cooling chamber. So ammonia is liquefied and deposited in liquid ammonia collector (–33(C). The unchanged N2 and H2 mixture is again recycled to the mill and the process of producing ammonia is repeated again and again to get the maximum yield. 
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eq \o((,d) X is NH3. It is industrially produced by Haber boss method, and in laboratory it is produced in a different method. The effect of temperature in NH3 production is different. 

In the laboratory, NH3 synthesis is performed by heating CaO or dry Ca(OH)2 and NH4Cl mixture. The reaction is one directional, and not exothermic. So the effect of temperature in this case. Ploy role only on the rate of reaction. On the other hand, in the industrial production, the effect of temperature is greater. 

According to La Chatelier’s principle, the reaction is supposed to be more forward at lower temperature and higher pressure. But at low temperature, the reaction happens at a slower rate and the equilibrium position is obtained after a long time. At high temperature, the rate of backward reaction is higher So at an optimum temperature is maintained and catalyst is used to make the reaction more forward and the rate of reaction increased. 

At lower temperature, the rate of ammonia production is low. So it is not economically feasible for industries. So in order to make the production feasible, the industries use a particular temperature, in which the amount of the produced NH3 is profitable. This temperature is called optimum temperature. The optimum temperature of ammonia production is 4500-5500 C. 

In order to accelerate the reaction in optimum temperature and achieve the equilibrium position quickly, iron and Mo metal are used as catalysts. 

The reactants and predictor gaseous and happens by volume compression. The reactants are 1 mol+ 3 mol = 4 mol and the product NH3 gas is 2 mol, so according to La Chatelier’s principle, obtaining of the equilibrium position gets easier at high pressure. So the production of ammonia increases. Here the optimum temperature is 5000 C and different pressures have been applied in presence of catalyst. It is observed that at 200atm pressure, the production of NH3 gas is relatively favorable.

The reaction is reversible so in forward reaction, the production of ammonia and in backward reaction, the decomposition of ammonia occurs simultaneously. So in order to prevent the decomposition of NH3, the product is liquefied separated continuously from the reaction chamber, and collected in vessels.

From the above discussion, it is clear that the effect of temperature in the laboratory and in industries is the same, i.e. in both cases, the temperature controls the reaction rate of ammonia production. 

eq \o((((((,Ques.(23) In oral part of practical expatriation the invigilator drew a chart in front of Al-Amin – 

	Chart 1
	Chart 2

	solute
	Chemical substance

	A)
Oil

B)
Salt

C)
Vegetable

D)
Base

E)
Concentrated solution of sugar

F)
Fruit 
	X) sodium benzoate

Y) benzoic acid 


a.
In mercury cathode cell, which one is used as liquid electrode? 
1

b.
The main ingredient of toilet cleaner is NaOH – explain. 
2

c.
Make dirt cleaner from A, B and D. 
3

d.
Which ones of chart 1 can be preserved by the substances of chart 2? Discuss. 
4

Answer to the question no. 23
eq \o((,a) Mercury (Hg). 

eq \o((,b) NaOH is a strong base, so it is used to make toilet cleaner. 

NaOH decomposes completely in solution, so it is a strong corrosive agent. For this reason, NaOH is used as toilet cleaner. 

eq \o((,c) A, B and D are oil, salt and base respectively. 

Oil and fat are mixture of higher fatty acid and tri-ester of glycerin or glycerides. As saturated fatty acids, palmitic (C15H31COOH), stearic acid (C17H35COOH) and as unsaturated fatty acid (C17H33COOH) are present in fats and oils. So when sodium or potassium hydroxide is heated with oil or fat, it becomes alcohol (in this case, glycerin) and sodium or potassium salt of acid, just like other esters. 

Sodium or potassium salt of fatty acids is soap. It is dissolved after being produced. When salt is added to the solution, it precipitates from the solution. It is separated by filtering. 

50g coconut oil is taken in a large beaker. Then 20g caustic soda is dissolved in 100mL water in another beaker. The solution is poured in the 1st beaker. Then the beaker is put in a tripod stand on a wire-gauze, and heated with Bunsen burner so that it boils. After sometime, the two layers will be merged into are liquid. The Bunsen burner is removed and solution is cooled. Then 10g table salt (NaCl) is added to it slowly and the solution is continuously stirred with a glass rod, then it is filtered by suction pump by putting filter paper in Buchner funnel. The residue obtained in the filter paper is soap. It is dried and can be processed further for air. 

eq \o((,d) C, E and F i.e. vegetable, solution of sugar and fruit can be preserved with the substances of chart 2. 
Preservatives mainly prevent the reproduction of yeast, molds, bacteria etc. They perform the preventive action in particular pH limit. 

Sodium benzoate and benzoic acid work almost in the same way. Sodium benzoate produces benzoic acid in aqueous solution. The preservatives are highly effective in pH value greater than 4.5. The two compounds are lower than pH = 4.5. They participate in preventing yeast, molds and bacteria. 

From the above discussion, it can be said that vegetable, solution of sugar and fruit of chart 1 can be preserved with the substances of chart 2. 

eq \o((((((,Ques.(24) Streams and rivers are polluted by pollutants present in industrial wastes. These pollutants are careless generated due to unawareness of the industries. Moreover, the unaware usage of insecticides by farmers is also harmful for nature.

a.
In which pH value, sorbic acid is effective? 
1
b.
Benzoic acid cannot prevent yeast at basic solution – explain. 
2

c.
Why is the first cause of environmental pollution mentioned in the stem is harmful for human health? Explain. 
3

d.
Give your opinion about getting rid of the effects pollutants generated from industrial wastes.
4 

Answer to the question no. 24
eq \o((,a) Sorbic acid is active at pH 6.5. 

eq \o((,b) Benzoic acid is used as food preservative, and prevents yeast, molds, several bacteria etc. Naturally benzoic acid is formed in prune, palmyra, cinnamon, ripe olive and apple. The pH value of it is 4.5, i.e. it is effective in acidic medium. So it is ineffective in basic medium. 

eq \o((,c) The first cause of environmental pollution mentioned in the Stem is harmful for health. The wastes of tanneries, paint mills and insecticide industries consist of ions of heavy metals, such as Pb, Hg and Cd. These ions are freed into open or closed streams. These ions are poisonous, even at a low concentration. They enter the food chain by the proteins of plants and animals and damage human health, by blocking the normal working process of protein. The effects of heavy metals on human health are severe. These metals damage nervous system, kidney and liver, create disabilities, even cause death. 

eq \o((,d) Every industrial waste has own characteristics. The elements emitted from industrial wastes are heavy metals, such as lead, cadmium, mercury and chromium. The organic pollutants are dyes released from various factories, some organic solvents, soap, detergent, insecticides etc. The ions of heavy metals are poisonous, even at a low concentration. If they are not removed from industrial wastes, they become added to food chains. It means heavy metal ion deposits in fish from polluted water, in crops or vegetables by irrigation with polluted water and in poultry and flesh of cattle from the polluted water and foods. Various organic compounds decrease the amount of dissolved oxygen by decomposition. We have to be careful about insecticides, because excessive insecticides pollute the nearby streams. 

From the discussion of the topics mentioned above, we understand that the industrial wastes must be treated before releasing in the environment. The natural balance is to be preserved by establishing waste treatment plants in every industry. In export processing zones, the nature of industrial waste is similar. So a central treatment plant can be established. 
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eq \o((((((,Ques.(25) A housewife mixes flour, salt and baking powder to make cake. Another housewife uses yeast instead of baking powder. Both housewives made cakes, and the cakes of both of them were blown up nicely. 

a.
What is vinegar? 
1

b.
What do you mean by electrolyte? 
2

c.
Why limestone is used to make the powder used by the first housewife? Explain. 
3

d.
Is there any difference between the methods used by the two housewives? Give logic to your answer. 
4

Answer to the question no. 25
eq \o((,a) 4.5-5.0% aqueous solution of ethanoic acid. 

eq \o((,b) The compounds which conducts electricity in decomposed or dissolved state by positive or negative ions and change chemically are called electrolytes. Ex: in fused NaCl, there are Na+ ion and Cl– ion, which can conduct electricity. 

eq \o((,c) The powder used by the first housewife is baking powder. The main ingredient of baking powder is NaHCO3. When calcium carbonate (CaCO3) or limestone is heated at 6000C, lime and CO2 are formed. 

CaCO3  eq \o((((, () CaO + CO2
NH4HCO3 is formed due to the reaction between CO2, ammonia and water. 

CO2 + NH3 + H2O (( NH4HCO3 


Ammonia 
hydrogen carbonate 

ammonium bicarbonate and sodium chloride react to form sodium bicarbonate.

NH4HCO3 + NaCl (( NaHCO3 + NH4Cl

Sodium hydrogen carbonate is dried by precipitating as crystals. Then it is marketed as baking powder. 

CO2 is needed to produce baking powder, which is collected from limestone. So limestone is used to make baking powder. 

eq \o((,d) The flour of cake is mixed with baking powder (NaHCO3) and heated. As a result NaHCO3 is decomposed and it forms Na2CO3, CO2 and H2O. CO2 swells the flour and gets out. 

NaHCO3  eq \o((,((() Na2CO3 + CO2 (g) + H2O
On the other hand, flour is mixed with yeast and hot solution of sugar. Then the flour is kept for some time, the flour swells up. Yeast forms CO2 during aerobic respiration with oxygen of air. It helps to blow up the cakes. The cakes are baked in the oven after being blown up. Due to heat, the yeast die. So the blow up phenomenon stops. 

C6H12O6 + 6O2  eq \o(yeast,((()  6CO2 + 6H2O + heat

The first housewife used baking powder, and the second housewife used yeast enzyme. There will be hardly any difference in qualities of the cakes. Observing the methods of blowing up cakes using baking powder and yeast, it can be understood that baking powder will be better to blow up cakes, and it is easily available. 

So the methods to blow up cakes are different. 

eq \o((((((,Ques.(26) 
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Fig - I  

Normal NaCl salt with  CaCl 2  & MgSO 4  

Pure NaCl  

Fig - II  


s.
What was the slogan of 2011: the year of chemistry? 
1

b.
What is formed if ammonium hydrogen carbonate is heated? Write down with equation. 
2

c.
Explain your concept about the extraction of the substance shown in i. 
3

d.
Explain the hydrophilic characteristics of the substance shown in ii in the rainy season. 
4

Answer to the question no. 26
eq \o((,a) “chemistry is our life, chemistry is our future”. 

eq \o((,b) When ammonium hydrogen carbonate is heated, ammonia gas, water and carbon di-oxide is formed. The reaction –


NH4HCO3  eq \o((((,() NH3(g) + CO2(g) + H2O(aq)
eq \o((,c) The substance shown in I is table salt, sodium chloride. There is a lot amount of sodium chloride in sea water. The salt cultivators extract salt from sea water. We know that if salted water is put in the sun, the molecules of water vaporize and the salt remains at the bottom of the jar. Salt is extracted on the basis of this principle. First the salt cultivators prepare the land, i.e. they smoothen the land and then they spread black polythene sheets on it. Then they bring the Sea water by making some narrow channels. They stop the channels and dry the enclosures in the sun for some days. Then they open the channels again, bring on some more water and then dry it again. After some days, it will be observed that all of the water is vaporized and salt with impurities remained. 

This impure salt is refined in industries by evaporation method and marketed. In this way, salt is extracted from the sea water. 

eq \o((,d) In figure I, there is table salt or NaCl. In figure II, there are NaCl mixed with CaCl2 and MgCl2. 

The substances which can absorb water from water vapor are called hydrophilic substances. 

Hydrophilic substances absorb water from the environment. So the dry hydrophilic substances become hydrous or wet hydrophilic substances quickly. The compounds they are mixed with cannot remain dry in wet environment. 

In edible salt, impurities such as MgCl2, CaCl2 are present, which are hydrophilic substances. In the rainy season, the water vapor present in the air is absorbed by MgCl2 and CaCl2. As a result dry table salt (NaCl) becomes hydrous or wet table salt (NaCl). Pure NaCl is not hydrophilic. 

eq \o((((((,Ques.(27) 
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Ethanoic  acid  
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a.
What is IUPAC? 
1

b.
What do you mean by the saponification of potassium oleate? 
2

c.
Why the substance shown in I is called acid? Explain. 
3

d.
Is it possible to produce the substance shown in I from the substance shown in i? give logic to your answer. 
4

Answer to the question no. 27
eq \o((,a) IUPAC is the international organization of pure and applied chemistry. 

eq \o((,b) The reaction by which potassium oleate soap is produced by reaction of glycerol oleate with KOH is called potassium oleate saponification reaction. 

 eq \s(CH2 – OCOC17H33,|,CHOCOC17H33,|,CH2OCOC17H33) + KOH ((  eq \s(C17H33COOK +,CH2OH,|,CH2OH,|,CH2OH) 
eq \o((,c) The substances which give hydrogen ions in aqueous solution, or forms salts and hydrogen gas by reacting with metals, or produce salt and water by reacting with bases are called acids. 

The substance shown in I is ethanoic acid (CH3COOH). It gives H+ ion in aqueous solution, and produces salt by reacting with metals or bases. 

CH3COOH  eq \o(H2O,((((((((((() CH3COO– + H3O+
CH3COOH + Na (( CH3COONa +  eq \f(1,2)  H2
CH3COOH + NaOH (( CH3COONa + H2O


salt 
water
For these reasons, ehtanoic acid is an acid. 

eq \o((,d) The substance shown in I is an acid and the substance shown in ii is alcohol or ethanol (CH3CH2OH). They can be produced from each other. 

The steps to produce ethanoic acid from ethanol are as shown – 

When ethanol is oxidized by potassium dichromate, first ethanal is produced, then ethanoic acid is obtained. 

CH3CH2OH  eq \o(K2Cr2O7 + H2SO4,((((((((,[O]) CH3CHO
 eq \o(K2Cr2O7 + H2SO4,((((((((,[O]) CH3COOH + H2O


ethanoic acid
From the above discussion, it is clear that it is possible to produce the substance shown in I from the substance shown in II. 

eq \o((((((,Ques.(28) A 10th grade student used the main ingredient of baking powder to make cake. During the making of cake, her cloth became dirty, so she damped the cloth into washing soda solution. 

a.
What is produced when date juice is kept in the sun? 
1

b.
Why bubbles are evolved when a bottle of soft drink, Sprite is opened? 
2

c.
Explain the production of the last substance mentioned in the stem from brine. 
3

d.
Which of the substances used by the student is edible? Analyses. 
4

Answer to the question no. 28
eq \o((,a) Malt vinegar. 

eq \o((,b) Soft drinks are solution of carbon dioxide in water, and excessive sugar is dissolved in them. Their colors and tastes are changed by mixing other ingredients. In a bottle of sprite, CO2 is mixed in high pressure. When the bottle is opened, the pressure decreases, so the CO2 gas emits with bubbles. 

eq \o((,c) The last substance mentioned in the stem is soda ash or hydrous Na2CO3.10H2O. brine is the concentrated saturated solution of sodium chloride (NaCl). 

In solve or ammonia soda method, Na2CO3 is produced from brine. The brine solution is saturated with ammonia first, then CO2 gas is passed through it, as a result NH4NO3 is formed. The precipitated NaHCO3 is filtered, and then calcined at 1800C, so it decomposes and forms soda ash or dry Na2CO3. Then the heated Na2CO3 is cooled with steam. Thus soda ash or hydrous Na2CO3.10H2O or washing soda is produced. 

NH3 + H2O(() (( NH4OH(aq)

2NH4OH(aq) + CO2(g) (( (NH4)2CO3(aq) + H2O(()

(NH4)2CO3(aq) + CO2(g) + H2O(() (( 

2NH4HCO3(aq)

NaCl(aq) + NH4CO3(aq) ((((((( NaHCO3(s) 

+ NH4Cl(aq)

2NaHCO3(S)  eq \o(180(C,((((,() Na2CO3(S) + H2O(g) 

+ CO2(g)

Na2CO3 + 10H2O (( Na2CO3. 10H2O.
eq \o((,d) The substances used by the student are baking powder and Na2CO3.10H2O. 

Between these elements, baking powder is edible by human, because NaHCO3 is an amphoteric substance, i.e. it can react with both acids and bases. NaHCO3 helps to treat indigestion. During indigestion, excess HCl is produced in the stomach. NaHCO3 can neutralize the excess acid, so NaHCO3 is edible, or it is called drinking soda. 

NaHCO3 + HCl (( NaCl + H2CO3
H2CO3 (( H2O + CO2 

On the other hand, washing soda or soda ash is basic, so it can neutralize only acids. It cannot deal with indigestion. Hydrous soda ash or Na2CO3.10H2O is used to wash cloth, so it is known as washing soda. It is inedible. 

eq \o((((((,Ques.(29) In laboratory, soap is produced by using coconut oil, caustic soda and salt. Soap can also be produced from higher fatty acids. 

a.
What is the common formula of alkene? 
1

b.
Why excessive ethylene should not be used to ripen fruits? 
2

c.
Describe the first method mentioned in the stem. 
3

d.
Which substance is more effective as cleaning agent? Evaluate. 
4

Answer to the question no. 29
eq \o((,a) CnH2n. 

eq \o((,b) Excessive ethylene weakens the nervous system. It also damages the eyes, the skin, the lungs and the brain. Due to its side effect, long-term defect in oxygen supply system occurs. 

So excessive ethylene should not be used to ripen fruits. 

eq \o((,c) In laboratory, soap is produced by using coconut oil, caustic soda and salt. The method is described below: 

Lauryl alcohol is obtained by hydrolysis of coconut oil. lauryl hydrogen sulfate salt is obtained by the reaction between lauyl alcohol and sulfuric acid. Caustic soda is mixed with the salt, and neutralized. As a result, a soap named sodium laurel sulfate is obtained. It is also called detergent. 

CH3(CH2)10 – CH2 – OH ((
Lauryl alcohol

CH3(CH2)10 – CH2 – O – SO2 – OH + H2O

 Lauryl hydrogen sulphate 

CH3(CH2)10 CH2 – O – SO2 – OH + NaOH ((
CH3(CH2)10 CH2 – O – SO2 – O – Na + H2​O

Sodium lauryl sulphate. 

eq \o((,d) The substance produced in the 1st method is more effective, because in the 1st method, detergent is produced, whereas in the 2nd method, soap is produced. 

The advantages of detergent are – 

i. Soap doesn’t work in hard water. But detergent works effectively both in soft and hard water. 

ii. Detergent is stronger cleaning agent than soap. 

iii. Detergent can be used in aqueous or non-aqueous medium. But soap cannot be used in both media. 

iv. Detergent can be used as liquid or powder. In order to increase its quality, silicate, sodium sulfate and inorganic phosphates can be added to it. 

v. Detergent is cheaper. 

So, The substance produced in the 1st method is more effective. 

eq \o((((((,Ques.(30) X eq \o([O],(((() Y eq \o([O],(((() Z
In the successive oxidation reaction shown, Z is an organic acid with one carbon. 

a.
What is the IUPAC name of X? 
1

b.
Why water is called a polar solvent? 
2

c.
Calculate the number of molecules in 17gm of Y. 
3

d.
How the higher order members of Z can be used to produce soap? Analyze with reactions. 
4

Answer to the question no. 30
eq \o((,a) Methanol. 

eq \o((,b) Due to the differences between the electro negativity of the hydrogen and oxygen atoms present in water, and due to their polar covalent bond, water acts a polar solvent. 

Oxygen is more electronegative than hydrogen. So the electron pair shared in O-H bond shifts towards the more electronegative oxygen atom. So the oxygen of the O-H bond becomes partially negatively charged, and hydrogen atom becomes partially positively charged. Here, O-H bond is polar. This is why water is a polar compound. 

eq \o((,c) X  eq \o([O],((() Y  eq \o([O],((() Z 

According to the condition, the reaction is – 

CH3 – OH (X)  eq \o([O],((()  HCHO (Y) + H2O
HCHO (Y)  eq \o([O],((() HCOOH (Z)
So, Y compound is HCHO. 

The molecular mass of Y = (1+12+1+16) g

Or 1 mole of Y = 30g

So the number of molecules in 30 g Y = 6.023x1023

the number of molecules in 17 g Y = (17x6.023x1023)/30 = 3.143x1023
So the number of molecules in 17 g Y = 3.143x1023

eq \o((,d) Z is formic acid, HCOOH. It is an organic acid. The organic acids in which the number of carbon is greater than 15 are called fatty acids. 

The potassium or sodium salt of the higher order members of fatty acid, i.e. of Z, is soap. Glycerin is an alcohol containing three –OH group. The ester formed by glycerin and higher order fatty acids (higher order members of Z) is oil and fat. Oil or fat is one kind of ester. Every ester becomes added with water and forms alcohol and acid. Due to addition of water molecules in presence of base, the acid neutralizes and forms salt. This salt is soap. The reactions are below shown – 

1st Step: 
 eq \s(CH2OH,|,CHOH + 3C17H35COOH,|,CH2OH)   eq \s(CH2 – OOCC17H35 + 3H2O,|,CH – OOCC17H35,|,CH2 – OOCC17H35) 
2nd Step:  
 eq \s(CH2 – OOCC17H35,|,CH – OOCC17H35+3NaOH,|,CH2–OOCC17H35)   eq \s(CH2 – OH ,|,CH – OH + 3C17H35COONa,|,CH2 – OH) 
Industrially, soap is produced from pamitic acid, stearic acid, oleic acid etc. 

From the above discussion, it is clear that, the higher order members of Z compound mentioned in the stem is one of the raw materials forester of production of soap. 

eq \o((((((,Ques.(31)
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a.
What is alcohol? 
1

b.
Explain the presence of common ion in the aqueous solutions of Na2CO3 and NaOH.
2 

c.
Explain whether there is any advantage of using the compound obtrude by mixing the compounds in figure II and figure III. 
3

d.
Analyze the mechanism of the compound formed by the mixing of the substances of figure I and figure II. 
4

Answer to the question no. 31
eq \o((,a) The compounds formed by substitution of a hydrogen atom by a hydroxyl group (-OH) from a hydrocarbon are called alcohols. 

eq \o((,b) In aqueous solution, strong base Na2CO3 forms NaOH and H2CO3. NaOH is a strong base, so it ionizes completely, and forms Na+ and OH– ions. 

Na2CO3(s) + 2H2O(aq) (( 2Na+(aq) 

+ OH–(aq) + H2CO3(aq)

On the other hand, NaOH forms only Na+ and OH– ions in aqueous solution. 

NaOH(s)  eq \o(H2O,((()  Na+ (aq) + OH–(aq)
So there is common ion, Na+ and OH– ion in the aqueous solutions of Na2CO3 and NaOH. 

eq \o((,c) The substances in the figures II and III are caustic soda (NaOH) and lauryl hydrogen sulfate [CH3-(CH2)10 – CH2 – O – SO3H]. They react with each other and form detergent named sodium laurylsulfonate. 

The water in which salts of calcium and magnesium are dissolved is called hard water. In hard water, soap doesn’t dissolve, i.e. foam is not produced. But detergent dissolves in hard water, so it can produce foam. The reason behind this is the production of soluble calcium and magnesium salt by the reaction of detergent with calcium and magnesium ions in hard water. Moreover, detergent is effective in both of acidic and basic media, unlike soap. Detergent is much stronger cleaning agent than soap. 

CH3 – (CH2)10 – CH2 – O – SO3H + NaOH (( CH3(CH2)10 CH2 – O – SO3Na + H2O 

Sodium Lauryl hydrogen sulphonate

CH3 – (CH2)10 CH2 – O – SO3Na + M2+ (( [CH3(CH2)10 CH2 – O – SO3]2M + Na+[M2+ = Ca+2 = Ca+2Mg+2]

eq \o((,d) The substances in the figures I and II are glycerin stearate and caustic soda. In their reaction, a soap named sodium stearate is produced. 

 eq \s(CH2 – O – COC17H35,|,CH – O – COC17H35,|,CH2 – O – COC 17H35)  eq \o(((,() 

 eq \s(CH2OH,|,CH –OH + 3C17H35COONa,|,CH2– OH) (glyceryl  stearate) 
This soap is used as cleaner of cloths. In solvent soaps or detergent dissociate into negatively charged soap or detergent ion and positively charged sodium ion. Negatively charged end of the soap or detergent is attracted by the water. This negative end of the detergent is known as hydrophilic. The other positive end of the detergent is known as hydrophobic. The hydrophobic end dissolves in oil or grease. When dirty clothes are dumped in the water with soap and detergent then the hydrophobic part attracts the oily and greasy dirt of the clothes and dissolves in it. On the other hand hydrophilic part extends to the adjacent water layer. In this condition if clothes are rubbed or twisted the oily and grease dirt is completely covered by the hydrophilic part. A ring of negative charge ion formed around the oil and grease molecules. So they want to stay at possible maximum distance. As a result a scum of oil and grease is floated in water and washed away with water. As a result clothes become clean.
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eq \o((((((,Ques.(32) Jakir and Robin have their cloth spotted, and Jakir purchased a powder-like substance from the market. On the other hand, Robin used lemon juice to wash his cloth. Both of the clothes became spotless. 

a.
What is used to make cakes, breads etc. to swell?  
1

b.
Why non-biodegradable detergents are banned in many countries? 
2

c.
What will happen if Jakir used his powder excessively? Describe the reason. 
3

d.
Analyze the methodical differences between the washing processes used by Jakir and Robin. 
4

Answer to the question no. 32
eq \o((,a) Baking powder. 

eq \o((,b) The biodegradable substances become decomposed by micro-organisms. But non-biodegradable detergents flow with water and reach rivers and streams, creating foam. This foam destroys aquatic environment. So non-biodegradable detergents are banned in many countries. 

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe the effect of using excessive bleaching powder to wash cloth. 

eq \o((,d) Analyze the methodical differences between bleaching powder and lemon juice to remove spots from cloth. 

eq \o((((((,Ques.(33) A is a substance, which decomposes in aqueous solution and form sodium hydroxide (a strong base) and carbonic acid. This solution completely decomposes and produces Na+ and OH– ions. As carbonic acid is a weak acid, it is much less decomposed in the aqueous solution. If the solution is passed through hard water, it precipitates as insoluble carbonate. 

a.
What is brine? 
1

b.
Why bleaching powder is needed in many cases even after washing with soap or detergent? 
2

c.
Describe the industrial production process of the compound mentioned in the Stem. 
3

d.
Determine the pH of the compound mentioned in the stem and validate the equation. 
4

Answer to the question no. 33
eq \o((,a) Saturated solution of sodium chloride. 

eq \o((,b) Soap or detergent is a kind of cleaner. Soap can work only in soft water, but detergent can work in both soft and hard water. After washing cloth, sometimes spots remain in them which cannot be removed by soap or detergent. So bleaching powder has to be used in these cases. 

 Super tips: For answering Application and Higher skill (
eq \o((,c) Describe the industrial production process of Na2CO3. 

eq \o((,d) Validate the equation by determining the pH of Na2CO3 in aqueous solution. 

eq \o((((((,Ques.(34) CH3CH2OH  eq \o([O],((() A  eq \o([O],((() B
a.
What is the main ingredient of toilet cleaner? 
1

b.
Why soap is wasted in hard water? 
2

c.
Which one between A and B mentioned in the stem is used to preserve foods? Explain. 
3

d.
Perform a comparative analysis between A and B. 
4

Answer to the question no. 34
eq \o((,a) Caustic soda (NaOH). 

eq \o((,b) In hard water, there are dissolved calcium and magnesium salts. These ions react with soap and form insoluble calcium and magnesium soap, which float on water like skim. So the dirty cloth do not become cleaned, as a result the soap is wasted. 

 Super tips: For answering Application and Higher skill (
eq \o((,c) Which one between CH3CHO and CH3CH2OH is used to preserve foods? Explain. 

eq \o((,d) Perform a comparative analysis between the acidities of ethanol and ethanal. 

eq \o((((((,Ques.(35) 
(i) NH4HCO3 + NaCl (( X + NH4Cl

(ii) 2NaOH + CO2 (( Y + H2O

a.
What is soft drink? 
1

b.
Why is vinegar used to preserve foods? 
2

c.
Which bond in Y compound determines its characteristics? Explain. 
3

d.
Which one between X and Y is used in baking? Analyze with equation. 
4

Answer to the question no. 35
eq \o((,a) Soft drink is a solution of carbon di oxide in water. 

eq \o((,b) For the spoiling of pickles, bacteria are responsible. The H+ ion of ethanoic acid of vinegar forces hydrolysis of the protein and fat of bacteria. So the bacteria die, and the foods are protected from being spoiled. Due to this reason, vinegar is used to preserve foods. 

 Super tips: For answering Application and Higher skill (
eq \o((,c) Which bond in NH4Cl compound determines its characteristics? Explain. 

eq \o((,d) Which one between NaHCO3 and Na2CO3 is used in baking? Analyze with equation. 

eq \o((((((,Ques.(35) A and B are two compounds which are oil or fat in nature. Both are used as cleaners. B is effective in both aqueous and non-aqueous state, but A is not effective in non-aqueous state. 

a.
What is the main ingredient of baking powder? 
1

b.
Why excessive soap or detergent should not be used? 
2

c.
Describe the mechanism of A in soft water. 
3

d.
Will the effectiveness of A and B be the same if they are passed through hard water? Analyze. 
4

Answer to the question no. 35
eq \o((,a) Sodium hydrogen carbonate (NaHCO3). 

eq \o((,b) If excessive soap and detergent are used, the fabric and color of the cloth are damaged. Sometimes problems occur on the skin of hands. Even if soap works well in soft water, it clogs the drains by forming gluey substances. Moreover, some detergents are non-biodegradable substances, the excessive usage of which harm the environment in different ways. So excessive soap or detergent should not be used. 

 Super tips: For answering Application and Higher skill (
eq \o((,c) Describe the mechanism of soap in soft water. 

eq \o((,d) Analyze and compare the effectiveness of soap and detergent in hard water. 
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Knowledge based Question - Answers  

Ques-1. Which compounds are formed if limestone is heated? 

Ans. CaO and CO2. 

Ques-2. With which compound, brine is saturated when soda ash is produced? 

Ans. ammonia. 

Ques-3. Which salt fulfils the demand of electrolytes in our body? 

Ans. sodium salt. 

Ques-4. How the Romans made soap in ancient age? 

Ans. They made soap by boiling animal fat, bones and hides with the ash of campfire and water.

Ques-5. Which salts of soap and detergent are soluble in water? 

Ans. The calcium and magnesium salts of detergent are soluble in water. 

Ques-6. What happens if lauryl hydrogen sulfate is passed through caustic soda solution? 

Ans. A detergent named sodium lurylsulfonate is produced. 

Ques-7. Which one is hydrophilic end? 

Ans. The end with negative charge, which is attracted by water molecule is the hydrophilic end. 

Ques-8. Which part of soap or detergent dissolves in oil or grease? 

Ans. The hydrophobic end. 

Ques-9. What happens if Cl2 gas is passed through Ca(OH)2 gas? 

Ans. Bleaching powder is formed. 

Ques-10. What is the type of reaction in the bleaching process of the bleaching powder? 

Ans. Oxidation. 

Ques-11. Which gas is formed if ammonium salt is heated with base? 

Ans. ammonia gas.
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Comprehension based Question s - Answers  


Ques-1. How breads are swollen up in bakery? 

Ans. In order to blow up breads in bakery, an enzyme named yeast is added to the hot solution of sugar. It is mixed with flour and a lump is made. When it is put in a hot and humid place, it begins to swell. The reason behind it is the aerobic respiration of yeast. When yeast reacts with the oxygen of air, CO2 gas is formed. As a result the bread becomes blown up. 

Ques-2. How edible soda is made? 

Ans. First, brine (aqueous solution of NaCl) is saturated with ammonia. Then CaCO3 is decomposed by heat. CaCO3 forms CaO and CO2. Then the CO2 gas is driven through the ammonia-saturated brine. The reactions that occur are – 

CaCO3  eq \o((,((()  CaO + CO2
CO2 + NH3 + H2O (( NH4CO3
NH4 HCO3 + NaCl (( NaHCO3 + NH4Cl.

Sodium bi-carbonate. 

Ques-3. How vinegar preserves foods? 

Ans. Bacteria are responsible for the spoilage of foods. The H+ ion of vinegar forces the protein and fat of bacteria to hydrolysis. As a result the bacteria die, so the foods are protected from rotting. 

Ques-4. How do soft drinks help in digestion of food? 

Ans. CO2 in high pressure is mixed in soft drinks. This CO2 dissolves in water and forms carbonic acid. 

CO2(g) + H2O (() (( H2CO3 (aq).

This carbonic acid accelerates the effect of enzyme. So digestion becomes easier. 

Ques-5. Write down the reactions to produce detergent. 

CH3 – (CH2)10 – CH2 –OH + H2SO4
Ans. 

CH3 – (CH2)10 –CH2 – O – SO3H + NaOH ((
CH3 – (CH2)10 – CH2 – O – SO3 Na+ H2O

Ques-6. How do detergents clean the cloths? 

Ans. Detergents are the molecules of long chained carbon. In solvent detergent dissociates into negatively charged detergent ion and positively charged sodium ion. Negatively charged end of the detergent is attracted by the water. This negative end of the detergent is known as hydrophilic. The other positive end of the detergent is known as hydrophobic. The hydrophobic end dissolves in oil or grease. When dirty clothes are placed in the water with detergent then the hydrophobic part attracts the oily and greasy dirt of the clothes and dissolves in it. On the other hand hydrophilic part extends to the adjacent water layer. In this condition if clothes are rubbed or twisted the oily and grease dirt is completely covered by the hydrophilic part. A ring of negative charge ion formed around the oil and grease molecules. So they want to stay at possible maximum distance. As a result a scum of oil and grease is floated in water and washed away with water. As a result clothes become clean.

Ques-7. How bleaching powder is made? 

Ans. if Cl2 gas is passed through Ca(OH)2 at 40oC, bleaching powder is formed. 

Ca(OH)2 + Cl2 (( Ca(OCl) Cl + H2O

Ques-8. How ammonia is produced in laboratory? 

Ans. Ammonia is produced in laboratory by heating ammonium chloride and quicklime or slacked lime. 

2NH4Cl + CaO(s) ( 2NH3(g) + CaCl2(s) + H2O(g)

2NH4Cl + Ca(OH)2 ( 2NH3(g) + COCl2(S) 2H2(g) 

Ques-9. Mention the uses of limestone in agricultural field. 

Ans. In order to increase the pH value of the soil and as a nutrient ingredient for the plants, limestone is used. Limestone is calcium carbonate (CaCO3). It neutralizes hydrogen by reacting with any weak acid and forms carbon di oxide. So in acidic soil, limestone powder is applied. 

CaCO3 + 3H+ (( Ca+2 + CO2 + H2O

Furthermore, in order to fulfil the deficiency of calcium of cow, calcium carbonate or limestone is added to the food as supplement.

Ques-10. How urea supplies the nutrients to plants? 

Ans. Urea dissolves when it is applied to soil. Then it decomposes due to the effect of urease enzyme and forms ammonia and carbon di oxide. Ammonia dissolves in water and becomes ammonium hydroxide. Ammonium hydroxide becomes ionized partially in water and forms NH4+ ion and OH– ion. The plants takes the NH4+ ion. 

H2N – CO – NH2 + H2O + Ureage (( NH3 + CO2
NH3(() + H2O (() (((((( NH4OH(aq)

NH4OH(aq) + H2O  (((((( NH4+ + OH– + H2O(().

Ques-11. How fruits are ripen artificially? 

Ans. Green fruits are ripen artificially by ethylene. The businesspersons apply controlled amount of ethylene which is generated by gas generator. In order to ripen the food, 0.1% ethylene gas in the air of the go-down is sufficient. Moreover, in our country, the businesspersons ripen the fruits by applying calcium carbide, which reacts with water and forms acetylene. 

CaC2 + H2O (( C2H2 + Ca(OH)2
Ques-12. How does formalin work?

Ans. Formalin works as fungicide and bactericides. Formaldehyde forms (-H2C-NH) linkage with close nitrogen or primary amine of protein or DNA, thus fixing or preserving tissues. In low temperature and pressure, the reaction is reversible but in high temperature and in longer time-span, the change is irreversible. 

Ques-13. What are the effects of heavy metals in animal body? 

Ans. If heavy metals enter animal body, the effects are severe. The metals enter the food chain and hampers the normal working process of protein. So nervous system, kidney and liver are damaged, mental disabilities increase, and it can be lethal. 

Ques-14. Why is the fungus named yeast used in house or bakery to blow up breads? 

Ans. In order to blow up breads in bakery, an enzyme named yeast is added to the hot solution of sugar. It is mixed with flour and a lump is made. When it is put in a hot and humid place, it begins to swell. The reason behind it is the aerobic respiration of yeast. When yeast reacts with the oxygen of air, CO2 gas is formed. As a result the bread becomes swollen. 

Ques-15. What do you mean by saponification reaction? 

Ans. Sodium or potassium soap is produced by hydrolysis of oil and fats with caustic soda or caustic potash. Produced sodium or potassium salt is known as soap and the reaction is known as saponification.

 eq \s(CH2 – OCO – R,|,CH – OCO – R,|,CH2– OCO – R)  + NaOH (( 3R–  eq \s\up12(\a(O,||,C)) – O –Na + 

 eq \s(CH2OH,|,CH – OH,|,CH2–OH)  glycerol

Ques-16. Why the mixture obtained by saponification is to be boiled with water? 

Ans. If sodium chloride is added in the produced mixture of the reaction then soap floats up. There is little amount of NaCl, NaOH, Glycerol as impurities in the produced soap. Boiling the crude soap with water, impurities dissolve. If the mixture is cooled and water is removed and boiled again with water, almost pure soap is obtained. So the mixture obtained by saponification is to be boiled with water. 

Ques-17. Why the amount of phosphates in detergent has to be controlled? 

Ans. Phosphate is used in some detergents to increase the cleaning capacity of a detergent. 

Phosphate converts water into soft water. This phosphate comes to river, canal, and drains swiping with water. Phosphates are good fertilizer to mossand other aquatic plants. As a result these plants increase rapidly. For the dissociation of extended aquatic plants at the end of life cycle consume the dissolved oxygen of water. Aquatic lives die because of insufficient dissolved oxygen. So it is necessary to control the amount of phosphate in detergent.

Ques-18. Why spots from the clothes are removed easily if bleaching powder is added to water?

Ans. Bleaching powder reacts with atmospheric carbon dioxide and water and produce hypochlorus acid. Hypochlorus acid dissociates instantly and produces active oxygen. This active oxygen removes the spots by oxidation reaction. Active oxygen and HCl react and produce water and active chlorine. This active chlorine removes spots by oxidation.

Ques-19. Why is milking cow fed with calcium carbonate? 

Ans. One of the main ingredients of milk is calcium. A lot of calcium goes out from the body of milking cow with milk. So a lacking of calcium occurs in the body of the cow. In order to fulfil the deficiency of calcium, calcium carbonate is fed to a milking cow.

Ques-20. Why ammonium sulfate is applied to soil? 

Ans. Ammonium sulfate is a crystalline substance. It shows acidic characteristics in aqueous solution. When the basicity of soil is excessive, it can be controlled by using ammonium sulfate. Moreover, it supplies very important ingredients (N and S) to the plants. For these reasons, ammonium sulfate is applied to the soil.  

Ques-21. Why is the usage of CaC2 banned in Bangladesh to ripen fruits? 

Ans. When CaC2 is used to ripen fruits, it forms acetylene and calcium hydroxide by reacting with water. Industrial grade CaC2 is poisonous and it contains arsenic and phosphorus. So the usage of CaC2 is banned in Bangladesh to ripen fruits. 

Ques-22. Why the wastes of tanneries, paint and insecticide industries are threatening to the enrolment. 

Ans. The wastes of tanneries, paint mills and insecticide industries consist of ions of heavy metals, such as Pb, Hg and Cd. These ions are freed into free or closed streams. These ions are poisonous, even at a low cementation. They enter the food chain by the proteins of plants and animals and damages human health, by hampering the normal working process of protein. So he wastes of tanneries, paint mills and insecticide industries are threatening to the environment. 
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Super Tips at a glance

 



Ques-1. Describe the production and working process of baking powder. 

Ques-2. Describe the production and working process of vinegar. 

Ques-3. Write down the working process of washing soda and toilet cleaner with equations. 

Ques-4. Describe the production of soap with reaction. 

Ques-5. Describe the production of detergent with rectum. 

Ques-6. Describe the cleaning mechanism of soap and detergent with figures. 

Ques-7. Describe the harmful effects of using excessive soap and detergent. 

Ques-8. Describe the production of bleaching powder with equation. 

Ques-9. Describe the industrial production of ammonia with equation. 

Ques-10. Describe the importance of limestone and quick lime in agricultural and industrial sectors. 

Ques-11. Describe the usage of urea and ammonium sulfate in agricultural sector. 

Ques-12. Describe the importance of chemical substances in preserving fruits. 

Ques-13. Describe the usage of chemical substances in processing agricultural commodities. 

Ques-14. Describe the usage of two recommended food preservatives. 

Ques-15. Describe how the industrial waste pollute the environment. 


(
Baking powder (NaHCO3):Generally baking powder is used to blow up cake or bread. The main ingredient of baking powder is sodium hydrogen carbonate. Sodium hydrogen carbonate is produced by using limestone, ammonia gas and table salt.

(
The preparation of NaHCO3:A very important ingredient in your kitchen is baking powder. Generally baking powder is used to swell cake or bread. The main ingredient of baking powder is sodium hydrogen carbonate. Sodium hydrogen carbonate is produced by using lime stone, ammonia gas and table salt. The concentrated solution of sodium chloride is known as brine. Brine is made saturated with ammonia. Lime and carbon dioxide are produced when calcium carbonate (lime stone) is heated at high temperature (6000C). Following reactions occur when carbon dioxide passes through the ammonia saturated brine solution.


CaCO3 (( CaO + CO2 (g)

(
Ammonium hydrogen carbonate is produced from the reaction of carbon dioxide, ammonia and water. 


CO2 + NH3 + H2O (( NH4HCO3
(
Ammonium hydrogen carbonate reacts with sodium chloride in aqueous solution produce sodium bi-carbonate and ammonium chloride.


NH4HCO3 + NaCl (( NaHCO3 + NH4Cl.
(
Sodium hydrogen carbonate precipitated as crystal and it is then collected, dried and marketed.

(
How does sodium hydrogen carbonate cause swelling of cake: Sodium hydrogen carbonate (baking powder) is mixed with the flour of cake and heated. On heating sodium hydrogen carbonate dissociates to sodium carbonate, carbon dioxide and water. Carbon dioxide escaped through blowing up the flour and cause the swelling calla.

2NaHCO3 (( Na2CO3 + CO2 +H2O

(
One type of fungus named ‘Yeast’ is used in home or bakery to swell the bread. To do this initially yeast is added to a hot solution of sugar. Making knead by mixing this mixture with flour and keeping it in hot place knead begin to blow up. The cause of swelling of knead is the respiration of yeast in presence of air. Yeast produces carbon dioxide gas during oxidative respiration swell which helps to swelling the bread. After sufficient swelling knead is baked in oven. Yeast dies in heat and swelling process stops.


C6H2O6 + 6O2 (( 6CO2 + 6H2O + heat

(
Vinegar: Vinegar is 5-6% aqueous solution of ethanoic acid. Ethanoic acid dissociates partially in aqueous medium. As a result small number of hydrogen ions are produced in aqueous solution. The pH value of the ethanoic acid is less than.


CH3COOH + H2O (((((( CH3COO– + H+
(
Vinegar is used to preserve food products like pickles. Bacteria is responsible for putrefying the pickles. H+ion of ethanoic acid of vinegar hydrolyses the protein and fat of bacteria. As a result bacteria die and pickles become safe from getting rotten. Vinegar is used to marinate (keeping fish, meat with turmeric and chili) fish, meat, which helps to break the protein and make the food soft and tasty.

(
Preparation of ethanoic acid: Ethanoic acid is produced in laboratory from the oxidation of the ethanol by potassium-di-chromate in presence of sulfuric acid. 

CH3 –CH2OH  eq \o([O],((() CH3CHO + H2O 

CH3 –CHO  eq \o([O],((() CH3COOH + H2O

(
Industrially pure ethanoic acid is synthesized from ethyene or acetylene. Heating ethyne gas (obtained from the thermal dissociation of petroleum) at 600C temperature passes through the aqueous solution of 2% mercuric sulphate and 20% diluted sulphuric acid. As a result ethanal is produced. Here mercuric sulphate (HgSO4) and diluted sulphuric acid (H2SO4) acts as catalyst.


CH3 – CH2OH  eq \o([O],((() CH3CHO + H2O
CH3CHO  eq \o([0],((() CH3COOH + H2O
(
Washing soda or soda ash: Soda ash or washing soda is produced when sodium hydrogen carbonate dissociates on heating.


2NaHCO3  eq \o((,((()  Na2CO3 + CO2 + H2O

(
Soap (toilet and laundry soap): Sodium or potassium soap is produced by hydrolysis of oil and fats with caustic soda or caustic potash. Produced sodium or potassium salt is known as soap and the reaction is known as saponification.

 eq \s(CH2OCO – R,|,CH.OC –R,|,CH2 – OCO –R,R – CnH2n+1,n = 12 – 18) + NaOH (( 3  eq \s\up12(\a(O,||,R)) – CO – O Na +  eq \s(CH2OH,|,CHOH,|,CH2OH,glycers) 
(
Preparation of detergent: Hydrolysis and hydrogenation of oil and fat produce different long chained alcohols (like lauryl alcohol). If sulphuric acid is added with the product the long chain alkyl (lauryl) hydrogen sulphate is produced. If lauryl hydrogen sulphate passes through the solution of caustic soda the detergent named lauryl sulphonate detergent is produced. Bleaching materials, fiber brighting materials and builders are mixed with the produced detergent. Detergents are marketed in the form of powder, cereal, liquids or bar.


CH3 – (CH2)10 – OH + H2SO4 ( (H3 + CH2)5 CH2 – O – SO3H + H2O


CH3 – (CH2)10 – CH2 – O – SO3H + NaOH – CH3(CH2)10 – CH2 – O – SO3Na + H2O 

(
Bleach: Many times there remain some dirt spots in spite of washing. This spots do not remove instead of washing with soaps or detergents. In these cases bleach is needed. Commonly used bleach in our country is bleaching powder Ca(OCl)Cl. Bleaching powder is produced when Cl2 gas passes through the Ca(OH)2 at 400C temperature.


Ca(OH)2(s) + Cl2 (g)  eq \o(40(C,((() Ca(OCl)Cl(s) + H2O(l)
(
Industrial production of ammonia gas: Industrially ammonia gas is produced by Heber process.To produce ammonia gas in Habar process nitrogen and hydrogen gas mixture of 1:3 ratio passes over on the heated iron which act as catalyst at 4500- 5500C and 200-250atm pressure.

N2 (g) + 3H2(g).  eq \o(Fe,(((((,200–250alm,450–550(C) 2NH3(g) 

(H = – 92 Kj
(
Quick lime: Quick lime or calcium oxide CaO is produced when limestone is heated at high temperature.

CaCO3 (( CaO + CO2 

(
If sufficient water is added in calcium oxide then slaked lime or calcium hydroxide is produced by an exothermic reaction.

(
Urea, (NH2)2C = O: Urea is produced by heating liquid carbon dioxide and ammonia mixture at 1300-1500C.

CO2 + 2NH3 (( (NH3)2 C = O + H2O 

(
Ammonium sulphate: (NH4)2SO4: Ammonium sulphate is produced by the reaction of ammonia and sulphuric acid.

2NH3 + H2SO4 (( (NH4)2SO4 

(
Ammonium sulphate is white crystalline substance. It exhibits acidic property in aqueous solution. If alkalinity of the soil is highly increased then ammonium sulphate is applied to control it. It provides the important nutrients nitrogen and sulphur to plants.

(
Some recommended food preservatives: Sodium benzoate and benzoic acid: In fact this two preservatives work in the same way. Benzoic acid is produced in the aqueous solution of the sodium benzoate. It is found naturally in alubukhara, palm, cinnamon, matured olive and in apple. It prevents yeast, molds and some bacterias. It is very effective below the pH 4.5. Its recommended acceptable dosage is 0.1% sodium benzoate. Benzoic acid derivatives para methylbenzoic acid and para methoxybenzoic act as food preservative. Certain amount of sodium benzoate is used in processed foods like tomato sauce, pickles, chanachur, chips etc.

( Application and Higher order skill

 
Household chemistry


 
Chemistry in cleaning


 
Chemistry in agriculture and industries 



Suggestion          Multiple Choice Creative Questions    
	
	Question Number

	(((
	1, 5, 9, 13, 17, 19, 23, 27, 30, 32, 35, 40, 44, 48, 50, 54, 56, 58, 62, 64, 68, 72, 75, 80, 88, 90, 92, 95, 98, 100, 104, 106, 108, 112, 116, 119, 121, 125, 129, 132.

	((
	139, 142, 146, 149, 152, 155, 160, 165, 168, 172, 178, 180, 185, 189, 195, 200, 210, 225, 230, 235, 240, 248, 252, 260, 265, 268, 270, 275, 280, 285.



Suggestion           Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 1, 3, 5, 7, 9, 12, 14, 16, 18, 20, 22, 24, 26 and SURE 12 part 1, 3, 4, 5, 6, 8, 10, 11

	Conception Based
	Practice part 2, 4, 6, 8, 10, 11, 13, 15, 17, 19, 21, 23, 25 and SURE 12 part 2, 4, 6, 10, 18, 20, 22

	Application Based
	1.
 Describe the production and working process of baking powder. 

2.
Explain the production of detergent with equation. 

3.
Describe the process of soap-making with equation. 

4.
Describe the production and working process of bleaching powder with equation. 

5.
Describe the uses of two permitted food preservatives.

	Higher Skill-Based
	1.
Describe the cloth-washing process of soap and detergent with figures. 

2.
Describe the industrial production of ammonia with equation. 

3.
Describe the uses of urea and ammonium sulfate in agricultural field. 

4.
Describe the importance of chemical substances to preserve fruits. 

5.
Describe how the industrial wastes pollute the environment.


There are applications of chemistry in our day to day life. It is said that from dawn to dusk, everything we use are contributions of chemistry. In these commodities, there are soap, shampoo, toothpaste, washing soda etc. Everyday we use soap in bath, before taking foods and after using toilet. It is a compulsory commodity of our life. Like soap, every substance we use is made by chemical processes, in one way or the other.
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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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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Fig: Mechanism of soap







shaking







Gridge particle is surrounded by detergent







Gridge is started eliminating from surface







Attached hydrocarbon side with gridge
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Fig-II







Pure NaCl







Normal NaCl salt with CaCl2 & MgSO4







Fig-I
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Fig-II







Fig-I







Caustic soda







Glycerin styerate







Fig-III







Loryl hydrogen sulphate
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Fig: Cleaning mechanism of soap
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Attained from oxidation of H2 gas, CH4 and steam catalysts







N2 gas, attained from partial reflux liquid air
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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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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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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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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/chmq12.pdf
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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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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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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.




















_1512808142.doc
[image: image1.wmf][image: image2.wmf]

You can get common the knowledge and comprehensive type



        questions in exam. So read again and again these questions.











Knowledge and Comprehensive type Questions and Answers
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
















_1512403453.doc
[image: image1.wmf][image: image2.wmf]

Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints












_1512733645.doc
[image: image1.wmf][image: image2.wmf]Board Exam Creative Questions 

with Answers

Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Comprehension based Questions-Answers












_1512403284.doc
[image: image1.wmf][image: image2.wmf]

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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Knowledge based Question-Answers
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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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