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Creative Questions and Answers

Question no : 01
Ca(OH)2 + A  CaSO4 + H2O
(a) What is the symbol of acetic acid? 
(b) Why bubble forms when limestone is added to hydrochloric acid? 
(c) What type of compound is the 1 st reactant in the stem?
(d) Write the importance of A compound in various purposes. 
                                                                                                                                   
Answer: 
(a)
The chemical formula of acetic acid is CH3COOH.
(b)
When we add HCl in limestone bubbles of gas are seen. This happens because when dilute HCl is added to limestone, there is chemical reaction which produce calcium chloride and carbon dioxide gas. This gas forms bubbles.
(c)
In the above stem, reactant Ca(OH)2 is both base alkali. We know that a base is a metal oxide or a hydroxide. Bases produce OH- in water.
Ca(OH)2  also produce OH- in water. When it reacts with acid, produce salt and water. Alkalis are a special kind of base. They dissolve in water and produce OH- in water. Alkalis are bitter in taste and they turn red litmus paper to blue.
(d)
In the above stem, given reaction is completed below- Ca(OH)2 + H2SO4  CaSO4 + H2O. 
In this reaction, H2SO4 is a mineral acid. Like other organic acid, it can produce hydrogen ion (H+) in the presence of water. This acid is harmful for human. It is not edible and when come in contact with human skin, can cause great damage to it. Some criminals in our society throw Sulphuric acid (H2SO4) on human body causing serious burn. This acid is also used in our industry for different purposes. The chemical that we use to clean our toilets contain acid. We use battery in our IPS, car and microphone and for storing solar energy in solar cells in which sulphuric acid is used. One of the most important components in fertilizer industries is suphuric acid. A lot of H2SO4 is used in the preparation of chemicals starting from detergents, paints, medicine, insecticide, paper, explosives and rayon. Based on these facilities, the state of progress of a country in respect of its industrial development is usually judged by the quantity of H2SO4 it produces. 

Question no : 02
 'X' + NaOH  Edible Salt + Water
(a) What is the symbol (formula) of copper sulphate?                                                                                     
(b) Why is NH3 alkaline?                                                                                                                                  
(c) Complete the reaction and explain.                                                                                                             
(d) What type of compound the 'X' is? Give argument.                                                                                                                                                                                                                        
Answer:
(a)
The chemical formula for copper sulphate is CuSO4. 

(b)
We know, those chemical substances produce (OH-) hydroxide in water are base. Although NH3 is a volatile compound, when it reacts with water, it can produce OH- in water, NH3 turns red litmus paper into blue. That’s why NH3 is basic in nature.
(c)
The complete reaction is given below- 
HCl + NaOH  NaCl + H2O 
This is an acid base reaction. Here, HCI is an acid and NaOH is a base. 
NaC1 is produced by the reaction between acid and base. We can identify acid and base by using litmus paper. If there is an acid, blue litmus will turn into red and if there is a base, the red litmus paper will turn into blue. 
(d)
In the above stem, X is an acid. Acid is a chemical substance which produces H+ in water. When acid reacts with base it can produce salt and water. Acids have another important property which is the change of color of litmus paper. 
In the above reaction, HCl is an acid because it can produce H+ in water. It can produce NaCl salt reacting with base NaOH. It also gives change of color of litmus paper. If we dip blue litmus paper into HCI it will turn into red. 
So, Based on the explanation, HCl is an acid. 

Question no : 03
 'X' + NaOH  Salt + Water 
(a) What is the formula of blue vitriol? 
(b) Why NH3 is basic? 
(c) Complete the above reaction and explain it. 
(d) What type of compound, 'X' is, give logic to your statement. 
Answer: 
(a)
The formula of blue vitriol is CuSO4. 7H2O.
(b)
NH3 is called basic because when it dissolves in water turn red litmus paper into blue.  
(c)
The complete reaction of the above reaction is 
HCl + NaOH  NaC1 + H2O
The above reaction is a neutralization reaction. In this type of reaction, substances of opposite characteristics react with each other’s and produce neutral substances. In the mentioned reaction HCl is an acid NaOH is a base which are of opposite characteristics. When they react with each other NaCl and a neutral substance water is produced. So, this is a neutralization reaction.
(d)
In the mentioned reaction, 'X' is HCl. It is considered as acid: 
1. HCl compound is sour in taste. 
2. HCl is an acid because in water it dissociates into H+ and Cl-. Since it releases a proton (H+) in water, it is an acid. (It would raise the concentration of H+ , which lowers the pH). 
3. It changes the colour of litmus paper from blue to red. 
4. HCl reacts with base to form a salt and water. 

2HCl + Ca(OH)2  CaC12 + 2H2O
  acid        base           salt       water 


Question no : 04
Rahima Begum put lime in water in a pot. When she was taking some lime from the pot she observed that the pot had become hot and the lime water turned opaque due to her breath reaching to the lime water.
(a) What is acid?                                                                                                                                                 
(b) What is meant by indicator?                                                                                                                         
(c) Explain the various uses of the water compound in the pot of the stem.                                                      
(d) The first compound produced in the stem shows the characteristics of both base and alkali. 
      Explain with logic.                                                                                                                                                                   
                                                                                                                                             
Answer: 
(a)
Acid is a chemical substance which have one or more hydrogen atom to produce H+ in water. 
Example: HCI, H2SO4. 
(b)
Indicator is a material used to identify whether a substance is an acid or a base or none of these. 
Example: Litmus paper, methyl orange, phenolphthalein methyl red etc, They are mainly used to identify unknown materials. 
(c)
The water compound in the pot of the stem is quick lime and the saturated solution of Ca(OH)2 in water is called lime water. 
CaO    +      H2O      Ca(OH)2
(lime)        (water)    (calcium hydroxide) 
Lime water is used for the white wash of our buildings. The pest of calcium hydroxide with water (also known as milk of lime) is used as insecticides. In our laboratory, lime water and quicklime used for chemical experiments. 
(d)
Rahima Begum put lime in water in a pot. As a result, calcium hydroxide is produced by the reaction of lime and water. 
CaO    +      H2O      Ca(OH)2
Metal oxides and hydroxide compounds are called bases. So, the first compound shown in the stem is a base. 
Ca(OH)2 also dissolved in water. It also works as alkali. 
2HCl + Ca(OH)2  CaC12 + 2H2O
So, the first compound in the stem shows the properties of both an alkali and base. 

Question no : 05
Observe the information and answer the questons:
[image: ]

(a) Which is the acid found in human stomach? 
(b) What is indication? Explain. 
(c) What will produce by reaction between A and B? Explain with equations. 
(d) Explain the importance of the compound mentioned in the fig-A in our daily life. 
Answer: 
(a)
There is hydrochloric acid (HCl) in human stomach. 
(b)
Materials like litmus paper which identify whether a substance is an acid or a base or none of these are called indicators. Like litmus paper methyl orange, phenolphthalein methyl red all are indicators. These can be used to identify whether an unknown material is an acid or a base or neutral. 
(c)
In the above stem, figure-a is a H2SO4 solution and figure-A is a solution. If they are mixed together, salt and water will form. The reaction is given below- 
H2SO4 + Ca(OH)2  CaSO4 + H2O 
This is an acid-base reaction and the products are salt and water. 
(d)
Sulphuric Acid (H2SO4) is a mineral acid. It is not edible. Although it is harmful for human skin, it has many uses in our daily life. We use battery in our IPS, car and microphone and for storing solar energy in solar cells in which Sulphuric acid is used. One of the most important components in fertilizer industries is Sulphuric acid. A lot Of H2SO4 is used in the preparation of chemicals starting from detergent, paints, medicine, insecticides, paper, explosives and rayon. The state of progress of a country in respect of its industrial development is usually judged by the quantity of H2SO4 it produces.

Question no : 06
Sumon took one kind of liquid substance in a beaker and dipped two different litmus paper of red and blue color into the beaker. He observed that there is change or color of one litmus paper but another remains unchanged. Then he added sodium hydroxide solution into the beaker which frequently produces salt and water. 
(a) What is the formula of water?
(b) Why methane is not an acid?
(c) Describe the reason of color change of one litmus paper but why not another?
(d) Is the liquid substance into the beaker an acid or base? Explain with your logic.
                                                                                                                                            
Answer: 
(a)
The formula of water is H2O. 
(b)
Acids are chemical substances which have one or more hydrogen atom may produce in water. Methane has four hydrogen atoms but it does not produce H+ in water. So, methane is not an acid.
(c)
In the above stem, the solution was taken by Sumon is an acid. Acids have an property to change the colour of blue litmus into red. When Sumon dipped blue litmus into the solution, it has turned into red. This proved that this solution is an acid. On the other hand, red litmus paper remain unchanged because acids cannot change the color of red litmus paper.
(d)
The solution taken in the beaker is an acid. 
Acids can change the color of blue litmus paper into red. When acids react with base, they produce salt and water. In the above stem, the solution is an acid because it has changed the blue litmus paper into red. It has produced salt and water after reacting with sodium hydroxide. 


Question no : 07
Dilute solutions of two different compounds are there in two test tubes 'A' and ‘B’. When Phenolphthalein was added to the two test tubes, the tube 'A' turn colourless and 'B' turned into pink colour. The compounds produced by adding 1 solution of 'A' and 'B' do not change the colour of Phenolphthalein in test tube when added. 
[image: ]
(a) What is Phenolphthalein? 
(b) Explain the main characteristics of compound 'b'. 
(c) Write down the equation what occurs when solution of 'b' is added to test tube 'a'. 
(d) Which of the two compounds, 'a' or 'b', is more suitable to clean the crockery's at home? Explain. 
Answer: 
(a)
Phenolphthalein is an indicator. An indicator is a chemical compound which changes its colour when it comes in contact with acids or bases. While phenolphthalein comes in contact with acid solution it turns into colourless and when comes in contact with base solution it tuns into pink colour. 
(b)
When Phenolphthalein is added to 'b' test tube is turns into pink colour. We know that if Phenolphthalein is added to base solution then it turns into pink. Therefore, the compound of test tube 'b' is base. 
Main Characteristics of base: 
1. Bases are oxides or hydroxides of metal and they react with acids to produce salt and water. 
2. Bases may or may not be soluble in water. 
3. Bases which dissolve in water are called Alkalis and Alkalis give Hydroxyl (OH-) ion in water solution. 
(c)
Two different dilute solution is kept separately in test tube 'a' and 'b' when Phenolphthalein is added to 'a' test tube solution turns into colourless. Therefore, dilute acid is kept in 'a' test tube. 
Again, when Phenolphthalein is added to 'b' test tube solution turns into pink colour. So, dilute base is kept in 'b' test tube. 
Now, if the solution of 'b' test tube is added to 'a' added to dilute acid then they will react and produce salt and water. 
Solution of 'a' test tube + solution of 'b' test tube 
salt + water
(dilute acid)                              (dilute base) 
(d)
By using Phenolphthalein indicator it is proved that compound kept in test tube 'a' is acid and compound kept in test tube 'b' is base. For washing utensils of the residence compound of test tube 'b' that means base is suitable to use. 
From the properties of base we know that, an aqueous solution of a base has a soapy touch or feeling. For this reason base is used in making laundry soap. Laundry soap is used widely for washing utensils of residence. On the other hand acid is very dangerous to use and aqueous solution of acid has no soapy touch or feeling. For this reason acid is not suitable in making laundry soap. So, from the above discussion we can say that for washing utensils of the residence compound kept in 'b' test tube is suitable.
Question no : 08
Farah likes only fatty food. Recently she is often feeling stomach pain. When she met the doctor he was told that she has got acidity. Doctor besides advising him about changing his food habit prescribed her a medicine. 
(a) What is salt?
(b) What is meant by milk of lime? 
(c) What type of medicine did the doctor prescribe and why did he do so? 
(d) What type of compound is in the component that is producing the acid referred in the paragraph? And why? Explain. 

Answer: 
(a)
Salt is a neutral material which produced by the chemical reaction between an acid and a base.
(b)
Limewater is the common name for a saturated solution of calcium hydroxide. If excess calcium hydroxide is added in limewater then a pest of Calcium hydroxide is formed. This is called milk of lime. Milk of lime is used as insecticide.
(c)
Doctor prescribed Farah antacid medicine for the following reason-
Antacids are used for people suffering from heartburn, what is commonly known as acidity. Antacids are medicines that help to correct the pH balance in our stomach. Our stomach has its own natural acids and sometimes these acids become too much for our stomach to handle. This is caused when we don't eat on time and we have an empty stomach. What the antacid does is to neutralise this affect. They buffer the stomach's gastric acid since they are basic in nature. Some antacids are designed to ensure that our stomach doesn't become too base in nature. Which is the very opposite of being acidic.
(d)
HCl compound is responsible for the acidity of Farah which is acid. Due to the following properties of HCl, it is considered as acid: 
1. HCl compound is sour in taste. 
2. HCl is an acid because in water it dissociates into H+ and Cl-. Since it releases a proton (H+) in water, it is an acid. (It would raise the concentration of H+, which lowers the pH). 
3. HCI reacts with bases to form a salt and water. 
HCl   +   NaOH  NaCl + H2O
(acid)      (base)      (salt)    (water) 
4. It changes the color of litmus paper from blue to red. 


Question no : 09
When water is added to dry lime a new compound is formed. Phenolphthalein solution is mixed with this compound and the solution changed into pink colour. Then H2SO4 is added to it. 
(a) What is the name of the produced compound? 
(b) Explain the characteristics of the produced compound. 
(c) Write down the reaction with equation that will occur when H2SO4 is added with the produced compound.
(d) The compounds formed by the reaction with H2SO4 are of different properties from the two reactive compounds. Explain. 


Answer: 
(a)
Name of the produced compound is Calcium hydroxide.
(b)
The product Calcium hydroxide is a base and it is an alkali. 
The characteristics of Calcium hydroxide. 
i. It turns red litmus to blue. 
ii. It is bitter in taste. 
iii. It gives hydroxyl ion (OH-) in aqueous solution. 
iv. Its aqueous solution has soapy feeling. 
v. It produces salt and water when react with acid.
(c)
Produced compound Calcium hydroxide (Ca(OH)2) react with Sulphuric acid and produce Calcium suphate (CaSO4) salt and water (H2O). We can write the Chemical equation of the above reaction as follow: 
Ca(OH)2 + H2SO4 = CaSO4 + H2O 
We can also write the above reaction in word as follow: 
Calcium hydroxide + Sulphuric acid = Calcium sulphate + water
(d)
Sulphuric acid (H2SO4) is an acid. It gives hydrogen ion (H+) in water. When it reacts with alkali, produced salt and turns blue litmus to red. Again one reactant of the reaction is calcium hydroxide. It is an alkali. It gives hydroxyl ion (OH-) in aqueous solution. When it reacts with acid, salt and water are produced. It turns red litmus to blue. But the product of the reaction is a salt. It does not indicates the properties of acid or alkali. If red or blue litmus paper is introduced in the solution of salt, no colour change is noticed. Again another product is water. Water is a neutral compound. It does not indicate any property of acid or alkali. So the properties of compounds products are of different from the reactants compounds. 

Question no : 10
Read the stem and answer the following questions: 
Materials like litmus paper which identify whether a substance is an acid or base or none of these are called indicators. They are used to identify whether an unknown material is an acid or base or neutral. 
(a) How litmus paper is prepared? 
(b) Write the name of the acids present in lemon juice, amloki, tamarind, tomato, apple. 
(c) Write the name of some indicator. What is the importance of indicator? 
(d) Explain the importance of litmus paper as an indicator. 

Answer:
(a)
Litmus paper is prepared from ordinary paper by using the colour from the leaves of a tree called lichens. 
(b)

	Name of the fruit
	The type of acid present

	Lemon juice
	Citric acid

	Amloki
	Ascorbic acid

	Tamarind
	Tartaric acid

	Tomato
	Oxalic acid

	Apple
	Malic acid



(c)
The name of some indicators are litmus paper, methyl orange, phenolphthalein, methyl red. 
Importance of indicator: Indicator is used to show the presence of chemical substance or ion by its colour. The end point is determined by it. They are used to identify the nature of unknown materials. 
(d)
Importance of litmus paper as an indicator. The litmus paper is used to indicate whether a substance is an acid or base by change of colour. When the litmus paper is fermented in any alkali solution, it turns blue. On the other hand, when the blue litmus paper is treated with acid. it turns into red litmus. In lemon juice, there is citric acid. When red litmus paper is dipped. no chemical reaction takes place consequently no change of colour of the litmus paper is observed. on the other hand if dip blue litmus paper in citric acid, chemical reaction takes place and consequently there is change of colour.
Thus by changing colour, the litmus paper can indicate the nature of substances. 

Question no : 11
Read the following portion and answer the question. 
Teacher wrote formula of some compounds on the black board such as— H2CO3, NaOH, NaNO3, H3PO4, ZnO, NH4OH, Na2CO3, HCl, NaCl, HNO3, NaSO4. He said: there are some acid, base and salt in this formula. 
(a) What is acid? 
(b) Classify the acid, base and salt from above compounds. 
(c) How salt can be prepared? How is salt named? 
(d) "All alkalis are bases but all bases are not alkalies"- analysis this statement with logic and example. 

Answer: 
(a)
Acids can be defined as the compounds containing one or more replaceable hydrogen atoms a part or whole of which can be replaced either directly or indirectly by a metal or a group of elements acting like a metal to produce salt and which reacts with bases producing salt and water.
(b)
From above compounds acid, base and salt are classified below:
	Acid
	Base
	Salt

	H2CO3
	NaOH
	NaNO3

	H3PO4
	ZnO
	Na2CO3

	HCl
	NH4OH
	NaCl

	HNO3
	
	Na2SO4



(c)
Salt: A salt is a compound which is formed by the replacement of a part or whole of the replaceable hydrogen atom present in the molecule of an acid by a metal or a group of elements acting like a metal 
Preparation of salt: 
(i) When a metal reacts with acid, the salt is produced 
           Zn     +    2HCl        ZnC12       +       H2 
       (metal)        (acid)            (salt)          (hydrogen) 
(ii) When acid reacts with base salt is produced.
          ZnO    +     H2SO4    =    ZnSO4    +    H2O
         (base)          (acid)            (salt)          (water) 
(iii) When acid reacts with alkali, salt is produced.
          NaOH + HCl = NaCl + H2O
          (alkali)  (acid)   (salt) (water) 
(iv) When metal and non-metal directly combine together, salt is produced. 
           Fe       +          S         =        FeS
        (metal)       (non-metal)          (salt) 

Naming of salts: 
Salt is named from the name of the acid and base which produce the salt. In the first part of the salt there is the name of the metal and in the last part of salt there is tile name of acid radical. Examples: 
(i) Name of the salt of sulphuric acid is called sulphate salt.
(ii) Name of the salt of nitric acid is called nitrate salt and so o 

(d)
Oxide or hydroxide of any metal or active radical like metal which reacts with acids to give salt and water is called a base and the oxide or hydroxide of metal or active radical like metal which dissolves in water is called alkali. That is, water soluble bases are called alkalis. So all alkalis are bases but all bases are not alkali.
Example: Zinc oxide, Sodium hydroxide, Potassium hydroxide, Iron hydroxide, Copper hydroxide etc. are all bases. Among them two bases Sodium hydroxide a d Potassium hydroxide are alkalis. 
But Iron (Ill) hydroxide and Copper hydroxide do not dissolve in water; so they are bases. So these are not alkalis but they are bases. Bases may not dissolve in water but alkalis must dissolve in water. Therefore, it is observed from the above discussion that alkali is a special type of base. So, we can say "all alkalis are bases but all bases are not alkalis". 

Question no : 12
In chemistry lab a student is given a solution. He dropped blue litmus paper into the solution. No change is observed. Then he adds red litmus paper in to the solution. He noticed that its color is changed. To identify its character he added HCl with it. After some times he noticed that red & blue both litmus papers do not changed their color.
(a) What is acid?                                                                                                                                                 
(b) Define indicator with an example.                                                                                                                
(c) Given solution is an acid or base? Write down the properties of it.                                                             
(d) What type Of solution is produced after adding HCI & why? Mention the type of reaction.                     
                                                                                                                            [Pabna Cadet College] 
Answer:
(a)
Acid is the chemical substance which has one or more hydrogen atom and may produce H+ in water.
(b)
Indicator: An indicator is a chemical compound which changes its colour when it comes in contact with acids or bases.
Phenolphthalein is an indicator while it comes in contact with acid solution it turns into colourless and when comes in contact with base solution it turns into pink colour. 
(c)
Given solution is a base. 
Properties of base:
i. Bases are oxides or hydroxides of metal and they react with acids to produce salt and water. 
ii. Bases may or may not be soluble in water. 
iii. Bases which dissolves in water are called Alkalis and they give Hydroxyl (OH-) ion in water. 


(d)
A neutral solution salt is prepared after adding HCl.
Whether material is an acid, a base or neutral substance can be judged from the change of colour of indicators. If there was acid, the blue litmus paper would turn red and if there was any base, the red litmus paper would turn blue. Salt is a neutral substance and therefore is neither acidic nor alkaline to cause a change in colour. Since the blue and red both litmus papers do not change its colour, so it can be said that after adding HCI, salt is produced. 
This is an Acid-Base reaction.
Acid + Base  Salt 

Question no : 13
Monsura occasionally chews betel leaves. One day she put lime in water in a pot. After some time, she observed that the pot has become hot. She also marked that when she was taking some lime from the pot, the lime water turned cloudy due to her breath reaching the lime water. 
(a) What is Alkali? 
(b) Why the lime water turned cloudy? 
(c) Explain the various uses of the watery compound in Monsura's pot. 
(d) Explain the fact that the first compound in the paragraph shows the properties of both an alkali and base.
Answer: 
(a)
There are some bases which dissolve in water. These are called alkali. 
(b)
Limewater is the common name for a saturated solution of calcium hydroxide. We know CO2 gas is released when we breathe. This CO2 gas turned lime water cloudy because CO2 gas reacting with lime water formed calcium carbonate. 
Ca(OH)2 + CO2 = CaCO3 + H2O
(c)
Watery compound in Monsura's pot is Calcium oxide or lime. Its chemical symbol is CaO. It is usedin different purposes. For example:
Cement: Calcium oxide is a key ingredient for the process of making cement. 
Petroleum industry: Water detection pastes contain a mix of calcium oxide and phenolphthalein. Should this paste come into contact with water in a fuel storage tank, the CaO reacts with the water to form calcium hydroxide. Calcium hydroxide has a high enough pH to turn the phenolphthalein a vivid purplish-pink color, thus indicating the presence of water.
Paper: Calcium oxide is used to regenerate sodium hydroxide from sodium carbonate. Calcium oxide is used to white wash buildings. 
(d)
Monsura put lime in water in a pot. As a result calcium hydroxide is produced by the reaction of lime and water. 
CaO + H2O = Ca(OH)2 
Therefore, the first compound in the paragraph is Ca(OH)2. 
Metal oxides and hydroxide compounds are called bases. So, Calcium hydroxide is a base. 
2 HCl + Ca(OH)2  NaC12+ 2H2O 
Again, Ca(OH)2 also dissolved in water so it also works as alkali. 
So, the first compound in the paragraph shows the properties of both an alkali and base.



Question no : 14
One day teacher said in science class, majority of bases do not dissolve in water. From this another types of base formed. Teacher prohibited to mixing one with another without knowing while working in the laboratory. He said to the students to be careful about the dangerous situation when water is given into acid. 
(a) Write a base that dissolves in water. 
(b) Write the difference between bases and alkalis. 
(c) Sodium hydroxide (NaOH) is an alkali—prove it. 
(d) Write down the properties of acids and alkalis? 

Answer: 
(a)
A base that dissolves in water is Sodium hydroxide (NaOH). 
(b)
The difference between the base and alkali are as follows: 
	Bases 

	Alkalis 


	1. Oxide or hydroxide of any metal which reacts with acids to give salt and water is called a base.
	All bases which are soluble in water are called alkalis. 

	2. Bases may or may not soluble in water. 
	All alkalis dissolve in water. 

	3. The aqueous solution of base turn red litmus blue.
	The aqueous solution of alkali may or may not turn blue. 

	4. All bases are not alkalis.
	All alkalis are bases.

	5. ZnO, CaO, NaOH, KOH, Ca(OH)2  etc. are all bases.
	NaOH, KOH, Ca(OH)2, NH4OH etc. are all alkalis.



(c)
Sodium hydroxide (NaOH) is an alkali due to the following reasons: 
1. The base sodium hydroxide is soluble in water. 
2. Aqueous solution of sodium hydroxide turns red litmus blue. 
3. When one drop of phenolphthalein is added to sodium hydroxide, the solution pink. 
4. One drop of methyl orange turns sodium hydroxide solution yellow. 
5. Sodium hydroxide solution reacts with dilute acid solution vigorously to produce salt and water. 
6. Some metal hydroxides are precipitated by adding sodium hydroxide. 
7. The solution of sodium hydroxide has a soapy touch. 
The above properties are the characteristics of alkali. From the above arguments we can prove that 
sodium hydroxide is an alkali.
(d)
Properties of acids are given below:
1. Acid turns blue litmus paper to red. 
2. When acid reacts with alkali, salt and water are produced. 
     H2SO4       +        Ca(OH)2    =      CaSO4    +     H2O 
      Acid                      alkali                 salt             water 
3. Acid in aqueous solution of water produce hydrogen ion. 
    H2SO4  + [H2O]           2H+                  +SO42-    +   [H2O]
       Acid      water      hydrogen ion     sulphate ion        water 
 Properties of alkalis are given below: 
1. Alkali or base turns red litmus paper to blue. 
2. When alkali or base reacts with acid, salt and water are produced. 
     KOH + HCl = KCl + H2O 
     Alkali   acid     salt    water 
3. Acid in aqueous solutions of water produces hydroxyl ion. 
    NaOH + [H2O]  Na+ + OH-
     Alkali    water     metal    hydroxyl ion 
4. An aqueous solution of a base has a soapy touch or feeling.
5. An aqueous solution of a base conducts electricity. 

Question no : 15
Read the following passage and answer the questions. 
Compounds are divided on the basis of their chemical properties. Three such classes are- acids, bases and salts. There are sufficient similarities in the properties of different compounds of each class. 
(a) What is salt?
(b) Which acids are obtained from the following substances? Lemon, tamarind, curd and Vinegar. 
(c) How will you prove that Sodium chloride is a salt?
(d) "Sulphuric; acid is an acid"- evaluate this statement. 

Answer: 
(a)
A salt is a compound which is formed by the replacement of a part or whole of the replaceable hydrogen atom present in the molecule of an acid by a metal or a group of elements acting like a metal. 
Examples: 
1.Sodium sulphate - Na2SO4 
2.Sodium chloride -NaCl 
(b)
Following acids can be obtained from the above mentioned substances:
	Name of substances
	Obtained acid

	Lemon
	Citric acid

	Tamarind
	Tartaric acid

	Curd
	Lactic acid

	Vinegar
	Acetic acid



(c)
We will have to take three glass beakers to prove Sodium chloride as a salt. In the first beaker we take dilute Hydrochloric acid, in the second one Sodium hydroxide solution and in the third one sodium chloride solution. Three solutions are colourless. 
1. In the first beaker we wet blue litmus paper. Litmus paper turns red. It is proved that the solution of the first beaker is acid. 
2. In the solution of the second beaker we wet red litmus paper. Litmus turns blue which means the solution of the second beaker is an alkali. 
3. In the third beaker we wet both blue and red litmus paper. No change of colour. So the solution of 3rd beaker is a salt. In the 3rd beaker we took sodium Chloride solution. Salt is neither acidic nor basic. So, Sodium chloride is a salt.





(d)
Sulphuric acid is acid because of the following reasons: 
1. The formula of sulphuric acid is H2SO4 and it has two replaceable hydrogen atoms. 
2. Sulphuric acid reacts with base and forms salt and water. 
H2SO4        +          2NaOH        =    Na2SO4 +     2H2O
(acid)            (base or alkali)           (salt)        (water) 
3. Sulphuric acid with aqueous solution can be produced hydrogen ion 
H2SO4        +         [ H2O]           2H+  +  SO4-2 +  [H2O]
4. It turns blue litmus paper to red. 
5. Dilute sulphuric acid sour in taste. 
6. Sulphuric acid when reacts with a metal can be produced partial or complete salt. 
H2SO4        +          2Na        =   2 NaHSO4    +      H2
        (acid)                (metal)          (partial salt)    (hydrogen) 
          2Na       +     2 NaHSO4  =       2 Na2SO4     +         H2 
         (metal)          (partial salt)    (complete salt)      (hydrogen) 
       Because of the above mentioned reasons, Sulphuric acid is an acid. 


Question no : 16
Read the stem and answer the following questions. 
Various kinds of acid and base are used in our daily life. Bases are important for our body. Various diseases may cause due to the lack of acid. 
(a) What is organic acid? 
(b) Write down any two use of hydrochloric acid. 
(c) Write down the use of base in our daily life.
(d) Explain the importance of organic acid and mineral acid. 

Answer: 
(a)
Acids that are formed in fnlits and vegetables are called organic acid.
(b)
Two use of hydrochloric acid: 
i. To digest food 
ii. Used in steel mills.
(c)
The dilute solution of calcium hydroxide or lime water is used for the white wash of our buildings. On the other hand the pest of calcium hydroxide with water, known as milk of lime is as insecticides. 
Antacid medicine is basically magnesium hydroxide [Mg(OH)2] which can be obtained both in suspension or as tablets. Magnesium hydroxide [Mg(OH)2] suspension is more commonly called milk of magnesia. Sometimes antacids contain aluminium hydroxide [Al2(OH)3].

(d)
Organic acids are essential for our health. Ascorbic acid is so, which we know as vitamin C. In its absence man suffer from scurvy. On the other hand, there are acids like hydrochloric acid (HCl), sulphuric acid (H2SO4), phosphoric acid (H3PO4), nitric acid (HNO3), perchloric acid (HCIO4) which are obtained from different mineral products gathered from nature. These are called mineral acids. These are not edible. We can rather say that these are harmful for human body. Mineral acids when come in contact with human skin can cause great damage to it. 


Question no : 17
Rahim likes fast food, recently he feels severe stomach and heart pain. He met a doctor. Doctor told that he has got acidity and heart problem. Doctor also advice him to take oil or fat free fresh food, he prescribed some medicine. 
(a) What is indicator?                                                                                                                                         
(b) Write down the properties of acid and base.                                                                                                
(c) What type of medicine did the doctor prescribed for 1st diseases?                                                              
(d) What type of substances is responsible for stomach and heart pain?                                                          
[bookmark: _GoBack]                                                                                                                       [Mirzapur Cadet College] 
Answer: 
(a)
Indicator is a material used to identify whether a substance is an acid or a base or none of these. 
(b)
Properties of Acids are given below:- 
1. Acid turns blue litmus paper to red. 
2. When acid reacts with alkali, salt and water are produced. 
3. Acid in aqueous solution of water produces hydrogen ion. 
Properties of Base: 
1. It turns red litmus paper to blue. 
2. Aqueous solution of base produce hydroxyl ion (OH-) 
3. Aqueous solution of a base has a soapy touch. 
(c)
Doctor prescribed Rahim antacid medicine for stomach pain. Antacids are used for people suffering from heart bum, which is commonly known as acidity. Antacids are helpful to adjust the pH balance in our stomach. Our stomach has its own natural acids and sometimes these acids become too much for our stomach to handle. Antacid can neutralise this effect. It can buffer the stomach's gastric because it is basic in nature. Some antacids are designed to ensure that our stomach does not become too much base in nature. Weak base like magnesium hydroxide can be taken as medicine. Sometimes antacid contain aluminum hydroxide. 
(d)
Hydrochloric acid is responsible for acidity. Acid that are formed in fruit and vegetables are called organic acid. These are edible and some are essential for our health. On the other hand HCl is mineral acid. This is not edible. HCl is needed for digestion. But there need a certain pH value for digestion of food. Excess HCl is harmful for human body. This can come in contact with stomach wall and can cause great damage to it.










More Questions:
Q-18
‘X’ is a compound which is uses in the battery of IPS and it is a very important material in the fertilizer factory. The compound makes blue litmus red.
a. What is an indicator?
b. What is meant by milk of lime?
c. Write down the properties of the compound given in the stem.
d. Write with equation, what will happen if the compound of the stem is mixed with
    the lime water.

Q-19
[image: ]

a. What is symbol?
b. Why the CH4 is not an acid?
c. Complete and explain the reaction mentioned in the stem.
d. Is the reaction materials of the mentioned reaction in the stem changing the colour
    of the litmas paper? Give your opinion.

Q-20
	Acid
	Source

	X
	Fruits and vegetables

	Y
	Mineral products



a. What is the symbol of oxalic acid?
b. Why Al(OH)3 is a base but not an alkali?
c. Why the ‘X’ in the figure is useful for human body explain?
d. To use the acid of Y in the stem, should be conscious, express your opinion.

Q-21
‘X’ + Sodium hydroxide 	                Edible salt + Water.

a. Write the formula of blue vitriol.
b. Why water is poured into H2So4 acid?
c. Explain the reaction happened in the extract.
d. What do you think, what type of compound is ‘X’? Give logic in favour of your
    answer.

Q-21
Rahima Begum put lime in water in a pot. When she was taking some lime from the pot she observed that the pot had become hot and the lime water turned opaque due to her breath reaching to the lime water.
a. What is acid?
b. What is meant by indicator?
c. Explain the various uses of the water compound in the pot of the stem.
d. The first compound produced in the stem shows the characteristics of both base
    and alkali. Explain with logic.
Q-22
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a. Which acid is exist in the stomach of human being?
b. What is indicator? Explain.
c. What is happened due to the reaction between (a) and (b) of the extract? Write
    with equation.
d. Analyze the importance of compound present in figure (a) of the extract in daily
    life.

Q-23
Farah likes only fatty food. Recently she is often feeling stomach pain. When she met the doctor she was told that she has got acidity. Doctor besides advising him about changing her food habit, prescribed her a medicine.
a. What is salt?
b. What is meant by milk of lime?
c. What type of medicine did the doctor prescribe and why did he do so?
d. What type of compound is in the component that is producing the acid referred in
    the paragraph? And why? Explain.

Q-24
Monsura occasionally chews betel leaves. One day she put lime in the water of a pot. After some time, she observed that the pot has become hot. She also marked that when she was taking some lime from the pot, the lime water turned cloudy due to her breath reaching the lime water.
a. What is alkali?
b. Why is the lime water turned cloudy?
c. Explain the various uses of the watery compound in Monsura’s pot.
d. Explain the fact that the first compound in the paragraph shows the properties of
    both an alkali and base.

Q-25
[image: ]
[image: ]
a. What is the name of acid which presents in amloki.
b. Why water is boiled after adding lime?
c. Explain the characteristics of A and B.
d. Compound C found from A and B is totally different in characteristics. Analyse it.





Q-26
[image: ]
a. What is base?
b. Na2SO4 is a salt - explain.
c. The compound marked as ‘A’ is a base - Prove.
d. Will the reaction be occurred if ZnCO3 is used in case ‘A’? Give your reason?

Q-27
Na2SO4 and NaOH are salt and base respectively. Here, Na is a metal. The 1st compound is produced by the reaction between the 2nd compound and an acid.
a. What is acid?
b. Write the difference between Na2SO4 and NaOh.
c. How does the 2nd compound produce the 1st compound? Show with reaction.
d. The importance of the above mentioned chemical compound is unlimited in our
     Analyze the statement.

Q-28
[image: ]

a. Write the formula of perchloric acid.
b. Write two characteristics of HNO3.
c. Prove that there is replaceable hydrogen in the solution of the 1st bottle.
d. Why is the solution of the 2nd bottle called sulphate salt? Explain with reaction.

Q-29
[image: ]
a. What is vinegar?
b. Why is CH4 not acidic in nature?
c. Which one is alkali between A and B? Why? Explain.
d. The characteristics of the aqueous solutions produced from A and B are different
     - Explain the statement.

Q-30
[image: ]
a. What is called the reaction between acid and base?
b. Explain the characteristics of HCl.
c. Express the reaction in equation if the reactants are H3PO4 and KOH in the above
    passage.
d. Explain that in the given reaction D will be produced in all cases if any kind of acid
    and base are taken.

One Word Questions 


1. Which one of the following is a salt? 
Ans. Al(NO3)3

2. Why are salts neutral substances? 
Ans. Because they are produced with reactions of acids and bases 

3. Which one of the following is an acid? 
Ans. HOOC-COOH 

4. Which of the following statement is correct? 
i. All the bases are alkalis 
ii. All the alkalis are bases 
iii. Bases turn blue litmus red 
iv. Acids turn red litmus blue 
Ans. ii.

5. What is the origin of litmus? 
Ans. Lichen 

6. What is litmus paper fermentated with? 
Ans. K2CO3 and NH3 

7. What acid does amla contain? 
Ans. Ascorbic acid 

8. What acid does tamarind contain? 
Ans. Tartaric acid 

9. What acid does an apple contain? 
Ans. Malic acid 

10. What acid does tea contain? 
Ans.  Tannic acid 

11. What does blue litmus contain? 
Ans. NH3 

12. What does red litmus contain? 
Ans. Acid 

13. What is the main ingredient of soap? 
Ans. NaOH 

14. Which one of the following does not release H+ in water? 
Ans. CH4

15. What gas do you need to produce bleaching powder? 
Ans. Chlorine 

16. Which of the following acids cures scurvy? 
Ans. Ascorbic acid 

17. Which one of the following is an inorganic acid? 
i. HC1O4 
ii. CH3COOH 
iii. HOOC - COOH 
Ans. i

18. Which of the following acids is used in rockets? 
Ans. HNO3 

19. Which of the following compounds ensures digestion?
i.  H3PO4 
ii. H2SO4 
iii. HCl
iv. HC1O4
Ans. HCl

20. CaCO3 + HCl →
Ans. CaC12 + H2O + CO2

21. Acid + Base → ? 
Ans. Neutral + Neutral 

22. What is aqua regia? 
Ans. H2SO4 + HNO3 

23. Agents for fermentation of litmus — 
i. K2CO3 
ii. H2SO4
iii NH3 
Which one of the following is correct? 
Ans. i & ii

24.  Edible acids—. 
i. CH3COOH
ii. HOOC - COOH
iii. HC1O4
Ans. i & ii
Which one of the following is correct? 
Ans. i, ii & iii

25. Compounds we use in household purposes --
i. Ca(OCl)Cl
ii. C17H35COONa 
iii.Na2CO3 . 10H2O
Which one of the following is correct? 
Ans. i, ii & iii 

26. Compounds used in agricultural purposes 
i. CuSO4 , 5H2O 
ii. Ca(OH)2
iii. Al2(CO3)3
Which one of the following is correct? 
Ans. i & ii 

27. Universal indicators 
i. methyl blue 
ii. methyl red 
iii. methyl orange. 
Which one of the following is correct? 
Ans. ii & iii 

28. Common features of bases and alkalis --
i. both are water soluble 
ii. both are sleepery to touch 
iii. both are bitter to taste 
Which one of the following is correct? 
Ans. ii & iii 

29. Compounds used for reducing acidity 
i. Mg(OH)2 ii. Ca(OH)2 iii. Al(OH)2
Which one of the following is correct? 
Ans. i & iii 

30. Compounds used in jewellery industry-- 
i. H2SO4 
ii. HNO3
iii. H3PO4
Which one of the following is correct? 
Ans. i & ii 

31. H2SO4 is widely used in 
i. pesticide industry 
ii. fertilizer industry 
iii. pharmaceutical industry 
Which one of the following is correct? 
Ans. i, ii & iii 

32. HCl is used in 
i. leather industry 
ii. steel industry 
iii. pharmaceutical industry 
Which one of the following is correct? 
Ans. i, ii & iii 

33. Salt producing reactions 
i. acid + base = salt + water 
ii. acid + metal = salt + hydrogen 
iii. acid + carbonate salt = salt + water + carbon dioxide 
Which one of the following is correct? 
Ans. i, ii & iii 

Read the following passage and answer the question numbers 34 and 35 : 

There are a few indicators of a country's overall development such as NNP, GNP, per capita income, law and order, life expectancy, literacy rate, etc. However, the indicator of a country's industrial development is the amount of an acid the country produces. 

34. What is the acid? 
i. HNO3 ii. H2SO4 iii.C6H5OH iv.H3PO4 
Ans. H2SO4

35. Compounds requiring H2SO4 to produce 
i. detergent 
ii. paper 
iii. medicine 
Which one of the following is correct? 
Ans. i, ii & iii 

Look at the reaction below and answer the question numbers 36 and 37 : 

Na2CO3+ HCl →  NaC1+ CO2 + H2O 
    A           B             C        D        E
36. Which feature applies to C? 
Ans. Quite neutral 

37. Features of B — 
i. it tastes sour 
ii. it is a highly explosive 
iii. it is a proton donor
Which one of the following is correct?
Ans. i & iii O 

Look at the reactions below and answer the question numbers 38 and 39 : 
Ca(OH)2 + H3PO4→ Ca3(PO4)2 + H2O
Mg + H2SO4 → MgSO4 + H2
Na2CO3+ HCl →  NaC1+ CO2 + H2O

38. What is the nature of these reactions? 
Ans. Salt forming 

39. Ca(OH)2 is
i.releases in solution 
ii. is a base 
iii. is an alkali 
Which one of the following is correct? 
Ans. ii & iii 

40. Which one is known as "milk of magnesia"? 
Ans. Mg(OH)2

41. Which one of the following is the base?
i. HCl ii. NaC1 iii. NaOH iv. HNO3
Ans. iii.

42. Which one is the formula of Vinegar? 
Ans. CH3COOH 

43. Which one of the following is the formula of edible soda? 
Ans. NaHCO3

44. Which one of the following is  the formula of salt?
i.  HCl
ii. NaCl
iii. KOH
iv. CaO
Ans. ii

45. Which of the following is a base which does not dissolve in water? 
i. NaOH ii. Ca(OH)2 iii. Al(OH)3 iv.NH4OH 
Ans. Al(OH)3

46. Which is perchloric acid? 
Ans. HClO4

47. Which one below is the formula of salt?
i. H2SO4
ii. MgC12 
iii. KOH 
iv. HNO3 
Ans. ii.

48. What kind of acid is found in orange? 
Ans. Citric acid 

49. Indicator is — 
i. Methyl.red ii. Phynophthylene iii. Vinegar
Which one is correct? 
Ans. i & ii 

50. What is formula of citric acid? 
Ans. CH3COOH 
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