
Class Seven

Chapter Nine
Heat and Temperature
1. 
Sharmin reads in class seven. One evening she feels feverish. The temperature measured in Celsius Seale was 37°C. Sharmin can understand Fahrenheit scale temperature instead of centigrade scale. Being anxious she went to a doctor to measure the temperature and found no fever. 


a) What is temperature? 


b) Explain the advantage of mercury thermometer.


c) What was the temperature in Fahrenheit scale at Sharmin’s body?


d) Explain whether Sharmin would go to the doctor if she knew the relation between Fahrenhit and Centigrade scale.

Answer to the question no. 1


(a) The thermal condition of anything or the measure of how much hot or cold the thing is known as temperature.


(b) When temperature changes then the volume of liquid increases or decreases. Temperature can be measured by the variation of the volume of liquid. Mercury is easily seen through glass as it is transparent and bright. In thermometer mercury is used for these reasons.


(c) Here, Sharmin’s body temperature in Celsius scale, C = 37° Celsius


We know that transformation equation from Celsius scale to Fahrenheit scale is


C/5 = F-32/9 whereas,


C = temperature in Celsius scale


F = temperature in Fahrenheit scale


So, the temperature in Fahrenheit scale at Sharmin’s body,


F-32/9 = 37/5


Or, F-32 = 37 ( 9/ 5


Or, F-32= 333/5


Or, F-32= 66.6


Or, F= 66.6+ 32


Or, F= 98.6° Fahrenheit


That is to say the temperature in Fahrenheit scale at Sharmin’s body is 98.6° Fahrenheit.


(d) The normal temperature of human being is 98.4° Fahrenheit. The temperature in Fahrenheit scale at Sharmin’s body was 98.6° Fahrenheit which was not so far from the normal temperature. Moreover, there is nothing to worry if the body temperature is less than 101° Fahrenheit. lf she knew the relation between the Celsius and Fahrenheit scales she could easily measure her body temperature in Fahrenheit scale and in this way by matching her temperature with the normal human body temperature 98.4° Fahrenheit she could be ensured by herself that she had no fever.

2. 
Kajal observes daily activities that happen in his life very carefully. One day he saw that the lid of the cooking pot fell down due to heat. On the other hand he noticed some gaps in their door in winter season where he found no gap in the summer. Both the incidents made him thoughtful.


(a) Which matter expands more due to heat?


(b) Why is a gap kept between two consecutive rails of a rail line?


(c) Explain the cause of incidents which Kajal observed while cooking was going on.


(d) Analyze the cause of the two behaviour of wooden door which Kajal observed during winter and summer season.

Answer to the question no. 2


(a) The gas expands most while it is heated.


(b) The train runs on the two parallel iron strips. There is a gap between two consecutive rails of a rail line. The iron rails turn hot when the trains run on it and it is caused due to the friction of wheels with them. As a result the lines increase in length. If there is no gap left between the rails, the line will be twisted. The rails increase and till up the gap so that the lines do not twist or bend.


(c) During cooking rice, Kajal noticed that the lead of the pot was dropped down due to the bubble of the pot. The reason of this is some water converts into bubble by receiving heat from the tire through radiation process and that heat is transferred to the lead through the water by covection process. In covection process, the particles of water get energy and become lighter and goes up. The top particles of water goes down and absorb heat. This process continues until all the water is equally heated. At one time, the lead gets the pressure due to the bubble and that’s why the lead dropped from the pot. 


(d) Any matter expands if heat is applied. This expansion is different for solid, liquid and gaseous matter. As well as application of heat removal of heat causes shrinkage of matter.


As door is made of wood, Kajal observed different behaviour in winter and summer season.


As the temperature in winter season is less so the door is shrinked. That’s why Kajal observed the gap. But in summer, the temperature is high so the door expands and Kajal did not observe any gap.
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In the image above, there is a glass bottle with cork lid. The lid was stuck loosely at the morning when there was warm weather, But at night it was very cold. At that time while attempting to open the lid of the bottle it was stuck very tightly and it could not be opened.


(a) What is temperature?


(b) Why does a bread go up a great while baking?


(c) Why did the lid become tight?


(d) What will you suggest for opening the lid from the bottle? Explain your reasons.

Answer to the question no. 3


(a) Heat is a kind of energy for which anything is felt hot or cold.


(b) Bread is made with the combination of flour and water. The inside water in the bread turned into vapour. Vapour expands more while heated. As a result bread swells.


(c) Due to the extreme coldness at night as the inside air of the bottle shrunk and the air pressure became low. The lid rooted deep inside because of the outer air pressure. Besides, due to coldness the bottle also shrunk. For these reasons the lid got stuck to the mouth of the bottle.


(d) To make the lid loose the bottle should be submerged within a pot full of hot water. In this process, temperature of inside air will increase and expanded air will push the lid away. Besides, the bottle will expand and the lid can be easily removed. If the temperature of the water increases the lid can easily sprinkled out. 

4.  
As soon as Sumi came back from school, she felt feverish. Then she searched for a Fahrenheit thermometer in their chemistry lab. But she found Celsius thermometer. Sumi measured her temperature 37° Celsius. Though she were well informed about the temperature in Fahrenheit scale, she did not understand the temperature measured by the centigrade scale. So she became worried.


(a) What is temperature?


(b) Analyse the tactics to remove the lid from the mouth of the glass bottle.


(c) Make relations between the Celsius and Fahrenheit scales.


(d) Did Sumi suffer from fever? Write understandably.

Answer to the question no. 4


(a) The thermal condition of anything or the measure of how much hot or cold anything is called temperature.


(b) Generally if the neck of a glass bottle is not opened easily then the neck is heated. Due to heat the metallic neck expands and loosens up. At this stage it is opened so easily by twisting.


(c) The equation to determine the relation between the Celsius and Fahrenheit scales is,


C/5= F-32/9 where C= the temperature in Celsius scale


F= the temperature in Fahrenheit scale


In Celsius scale, the freezing point is 0° and boiling point is l00°C. In Fahrenheit scale, the freezing point is 32° and boiling point is 2l2°.


(d) If the temperature of body is 101° F then we can understand that you have fever. In the stem, the temperature of Shumi’s body is 37°C. Here, Sumi’s body temperature in Celsius scale c = 37°C we know, The equation of temperature difference between Celsius scale and Fahrenheit scale is :
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 ; here, C = The temperature in Celsius scale


F = The temperature in Fahrenheit scale.


So, the temperature in Fahrenheit scale in Sumi’s body ,
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That is to say the temperature in Fahrenheit scale in Sumi’s body is 98.6 ° Fahrenheit . So Sumi did not suffer from fever.

5.  
Shakil Mahmud poured the water in glass after bringing it out from fridge. After a while he noticed that the body of the glass became watery. He also noticed that after the rain during the month of Srabon and Bhadro there was intolerable sultry weather. He noticed in the thermometer that the temperature decreased after the rain.


(a) What is humidity? 


(b) Why does atmospheric pressure decrease if the temperature increases?


(c) Write down the reasons for the glass becoming watery.


(d) In the above stated time though the temperature decreased why was it felt warm after the rain?

Answer to the question no. 5


(a) The amount of water vapour in air is expressed as the humidity of the air.


(b) If the temperature increases, the air expands. For this, the density of the air decreases that is to say, the air becomes lighter. So the air pressure decreases. 


(c) We know that from the river, canal and pond water turning into vapour gets mixed with water. Air thus contains water vapour more or less all the time. As the water is poured into the glass the glass becomes cold. The water vapour becomes dense getting touched with the glass. As a result the glass appears watery.


(d) Our sweat glands release sweat all the time. If water vapour is less in the air sweat easily turns into vapour. As a result our body temperature becomes low. After the rain of short period due to the heat of the soil water turns into vapour . As a result sweat does not turn into vapour easily. Sweaty body feels very uncomfortable That’s why the warm weather becomes intolerable.

6. 
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(a) What relation is expressed by this equation?


(b) What is meant by 32?


(c) What is F in case of ice of highest temperature?


(d) Make a comparison between the two scales according to the equation.

Answer to the Question no. 6


(a) The above equation expresses the relation between the Fahrenheit scale and the Celsius scale.


(b) 32 is the freezing point of Fahrenheit scale that is to say at which pure ice melts under nom1al atmospheric pressure. This is equal to 00 degree Celsius of Celsius scale.


(c) We know that the highest temperature of ice in Celsius scale is 00C. That is to say C = 00C.
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So, in case of the highest temperature of ice F is 320 Fahrenheit. 


(d) The equation 
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 can be written in this way. 
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c. We know that most of the solids expand by the application of heat. In the stem as the brass ball is a solid material it will be expanded due to heat. So it will be bigger in volume . As the volume of the brass ball is bigger than that of the ball before heat, it will not pass through the ring. Figure of brass ball not passing through ring is given below.


d. When heat is applied, the volume of the brass ball is expanded. We know that in case of applying heat to solids, generally metal expands most. As a result due to heat the ball becomes bigger in volume and it will not pass through the ring.

7.
In lab a brass ball was inserted through a ring by Rafiq. The brass ball and the ring were made as the ball can simply pass through the ring.


(a) Write down the equation determining the relation between Celsius and Fahrenheit scale.


(b) What are the temperature measuring scale? Describe. 


(c) What did happen alter heating the brass ball? Explain with diagram. 


(d) Analyze the result of increasing temperature on the brass ball.

Answer to the question no. 7


(a) If temperature C is in Celsius scale and in Fahrenheit scale, temperature  is F  than, 
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(b) To measure temperature, Celsius and Fahrenheit scale are used. Scientist Celsius invented the Celsius or Centigrade scale. Here the freezing point is 0°C and boiling point is l00°C and the internal difference is divided into 100 divisions. Scientist Fahrenheit invented the Fahrenheit scale. Here freezing point is 0°F and boiling point is 212° and internal difference are divided equally into two divisions.


(c) A brass ball and a ring are so made that the ball can simily pass through the ring when it is cold. Insert ring and ball to stand as shown in the figure. Now try to pass the ball through the ring at the moment state. One will see that the ball has passed through the ring. Now take the ball and heat it. Try to pass the ball through the ring. This time it is not passing. The reason is that the ball has expanded. The ball has expanded a little due to the heat. It proves that most of the solids expand by the application of heat.


(d) By applying heat, the temperature of the ball increases. We know that solid matter expands more due to applying heat. The volume of the ball increases due to applying heat and the ball does not pass the ring. 

8. 
Mahboob came to know about the expansion of solids from his science text book. He learnt why the electric wire is hanged loosely instead of hanged tightly and during the summer why our doors get closed more fittedly than do during winter and the result that happens when iron catches fire. He receives lots of proofs of the expansion of soilds from his surroundings. 


(a) What is the impact of applying heat to the solid ?


(b) Why do our lips get chapped during winter?


(c) Show some of the happenings of the above mentioned topic in practical life.


(d) How does the said topic affect rail line? Analyze.

Answer to the question no. 8


(a) Solids expand when heat is applied upon .


(b) During winter as the amount of water vapour is less in the air, the humidity also becomes less. As a result of less humidity in the winter lips are chapped.


(c) In the stem the expansion of the solid is focused. In the practical life the applications for the expansion of solid are eminent. Because of the expansion of solids there remains a considerable gap between the two consecutive lines of the rail lines and a meatllic ring of iron on the rim of a wooden wheel of bullock cart is used. Apart from these for the expansion of solid the metallic neck of the bottle is opened by applying heat.


(d) The expansion of the solids play a vital role upon the rail lines. The rail lines expand by turning hot throuhgh the friction of the wheels due to the heat of the sun or when the train runs on. So there is a gap maintained between the two consecutive rails of a rail line so that the rail line gets enough space to expand. If there is no gap kept then there is the possibility of horrible accident from the lines get twisted.

10. 
A shooter named Sharmin Akter from Bangladesh team went to London to participate in the Olympic games. In one night she felt sick. By searching the house a thermometer was found. But it is marked in Celsius. The body temperature was measured 39° celsius. But she merely knew that if body temperature goes beyond 98.4° Fahrenheit then it is called fever. If the body temperature is more than 101° Fahrenheit the doctor’s advice is needed.


(a) What scale of temperature is used to measure body temperature?


(b) How is temperature measured in mercury thermometer using mercury?


(c) What is the temperature of that Bangladeshi shooter in Fahrenheit scale?


(d) Should she consult a doctor? Explain why you need to know the relation between the Celsius and Fahrenheit scales.

Answer to the question no. 10


(a) To measure fever Fahrenheit scale is used.


(b) The bulb of the mercury thermometer is taken to the touch of that particular object the temperature of which will be measured. By this the temperature of the mercury in bulb increases and simultaneously the mercury of the narrow tube goes upward. When the mercury level is fixed the mercury level is observed from the scale. This indicates the temperature of that particular object.


(c) If a person has the temperature of 45° in Celsius scale what is his temperature in Fahrenheit scale?


(d) Why is it necessary to know about Fahrenheit scale?


Short answered question:

Ques-1: What are the differences between heat and temperature?


Ans: The differences between heat and temperature  are given below:

	i. Heat is one kind of  energy
	i. Temperature expresses the thermal condition of anything.

	ii. Heat can only be felt by hot and cold. 
	ii. Temperature shows the measurement of how much hot or cold. 

	iii. The Heat convection does  not depend on objects heat
	iii. The temperature conduction depends on objects heat. 


Ques-2. Why is the gap kept between two consecutive rails of a rail line?


Ans: The train runs on the two parallel iron strips. But there is a gap between two consecutive rails of a rail line. In facts some gaps are kept between two consecutive rails willingly. The iron rails turn hot when the trains run on it and it is caused due to the friction of wheels with them. As a result the lines increase in length. If there is no gap left between the rails, the line will be twisted. The rails increase and fill the gap so that the lines do not twist or bend.

Ques-3. We feel warm by the side of a fire. We feel warmer or hot if we keep our hand over fire. Why does that happen?


Ans: Heat transmits through both induction and radiation in gaseous state. But in induction heat only transmits upward in the air. In radiation, heat transmits equally in misdirection Heat transmits only radiation around tire. But at any place of same distance heat can transmit through both induction and radiation. That is why heat is more intense above the tire.
Ques-4. Why do we not hold cooking hot pot with bare hand? Why do we use a piece of cloth?


Ans: After cooking we need a piece of cloth to hold that cooking bowl. Generally, the curry bowl are made by iron or aluminum, which is conduct heat rapidly. That’s why after cooking something in those pots the temperature is getting high. If we hold that pots or bowl with bare hand that would be harm our hand. For safety we need to use piece of cloth to hold those pots after cooking. Generally cloth is non conductible object. And that is the reason the heat can not conduct to hand.

Ques-5. Why does the pressure of atmosphere decrease when temperature increases?


Ans: The atmospheric pressure of any place depends upon that place temperature. The atmospheric pressure is increased within a confined pot when the temperature rise. That is the reason the atmosphere is not confined, its open. Air gets lighter and goes up when heated. For this the density of air decreases and air pressure decreases. 


This is the reason if the temperature of a place increase then air prenure full down. i.e. depression takes place. High pressure takes place where temperature is low.

Knowledge

Ques-l. How is heat felt?


Ans: Heat can only be felt with the skin.

Ques-2. How are all things in the Universe divided into?


Ans: Two-matter and energy .

Ques-3. What liquid is used in thermometer?


Ans: Mercury, alcohol is used in thermometer.

Ques-4. What is mercury thermometer?


Ans: The type of thermometer that uses mercury as an indicator of temperature is called the mercury thermometer.

Ques-5. What is the freezing point?


Ans: The temperature at which pure ice melts under normal atmospheric pressure is called the freezing point.

Ques-6. What is the boiling point?


Ans: The temperature at which pure water boils to vapour under normal atmospheric pressure is called boiling point.

Ques-7. Which scale of temperature is used to measure fever? 


Ans: Fahrenheit Scale

Ques-8. Which matter expands most due to heat?


Ans: Gaseous substance

Ques-9. How is the amount of water vapour expressed as?


Ans: Humidity

Ques-10. What is heat transmission?


Ans: The process of heat that transfers from one place to another is known as heat transmission.

Ques-11. In which matter does heat conduction occur?


Ans: Heat flows to solid substances in the heat conduction process.

Ques-12. What is the main source of heat?


Ans: Sun.

Ques-13. In which process does heat transmit without any living body?


Ans: Radiation

Ques-14. How does the heat come from the sun?


Ans: Through radiation process

Comprehension

Ques-1. Write down two differences between heat and temperature.


Ans: The two differences between heat and temperature are followings:

	Serial
	Heat
	Temperature

	i.
	Heat is a kind of energy.
	Temperature is a thermal condition. 

	ii. 
	Heat is the reason for temperature.
	Temperature is the result of heat. 


Ques-2. Why is it necessary to measure temperature?


Ans.: Temperature is an important moderator of atmosphere. We need to measure temperature in various works. To know the weather, to measure fever, in lab we need to take notes of temperature. Moreover, in the industries a fixed temperature should be maintained. In this case it needs to measure temperature too. Thermometer is used for measuring temperature. 

Ques-3. How it is known whether anyone has fever or not?


Ans: By measuring body temperature through thermometer it can be known whether anyone gets fever or not. The normal temperature of human being is 98.40 Fahrenheit. It is called fever when temperature goes beyond that. If the temperature is less than l0l Fahrenheit no need to go to a doctor.

Ques-4. Why is a gap kept between two consecutive rails?


Ans: The iron rails turn hot when the trains run on it and it is caused due to the friction of wheels with them.


As a result the lines increase in length. If there is no gap left between the rails, the line will be twisted. The rails increase and fill us the gap so that the lines do not twist or bend and no accident occurs. 

Ques-5. What are the differences between heat and temperature? 


Ans: The differences between heat and temperature are given below: 

	Heat 
	Temperature

	i. Heat is a from of energy.
	i. Temperature is the thermal condition of anything. 

	ii. Due to heat we feel hot or cold. 
	Temperature is a measure of how much hot or cold the object is. 

	iii. Heat transmission does not depend upon the heat. 
	iii. Heat transmission depends upon the temperature of the matter being less or high. 


Ques-6. Why is a gap kept between two consecutive rails of a rail line?


Ans: The train runs on the two parallel iron strips. There is a gap between two consecutive rails of a rail line. In fact, some gaps are kept between two consecutive rails willingly. The iron rails turn hot when the trains run on it and it is caused due to the friction of wheels with them. As a result the lines increase in length. If there is no gap left between the rails, the line will be twisted. The rails increase and fill us the gap so that the lines do not twist or bend.

Ques-7. We feel warm by the side of a fire. We feel warmer or hot if we keep our hand over tire. Why does that happen?


Ans: Heat is transmitted in both the convection and radiation in the gaseous substances. But in the convection process heat is only transmitted above in the air. In heat radiation process heat flows in all directions equally. But in same distance in above heat is transmitted in the convection process too along with the radiation process. As a result comparatively in the above heat is felt more than that of side. 

MCQ

1. 
Which acts as a well absorber of atmosphere? 

a) Nitrogen 

b) Water vapour◄
c) Oxygen 

d) Dust 

2. 
Characteristics of temperature is —

a) Can be felt

b) Can be measured◄ 

c) A kind of energy 

d) Resists while force is applied 
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3. 
Thermometer as shown in figure 2—

i. Freezing point 32°F 

ii. Fundamental division 200° F

iii. Melting point 232° F 


Which one is correct?

a) i and ii 

b) i and iii  ◄
c) ii and iii 

d) i, ii and iii 

4. 
In figure 1 and figure 2 what will happen to liquid with the thermal touch? 

a) The flow of heat will be from 1 to 2 ◄
b) The flow of heat will be from 2 to 1 

c) The flow of heat will be continued 

d) Both temperatures will reach to room temperature 

5. 
Which one is the characteristic of energy? 

a) Has mass 

b) Occupies space 

c) Can be felt ◄
d) Resists which force is applied 

6. 
Through which sense heat can be felt? 

a) Nose 

b) Skin ◄
c) Eye 

d) Ear 

7. 
The characteristic of matter is —


i. it has no mass 


ii. it occupies space 


iii. it resists while force is applied 


Which one of the following is correct? 

a) i and ii 

b) i and iii  

c) ii and iii ◄
d) i, ii and iii 

8. 
What is heat? 

a. Physical state 

b. One kind of energy ◄
c. Mass 

d. One kind of force 

 9. 
Any object becomes hot or cold for which energy? 

a. Light 

b. Electricity 

c. Magnet 

d. Heat ◄
10. 
What is called the thermal condition of anything? 

a. Heat 

b. Tenperature ◄
c. Melting point 

d. Boiling point 

11. 
Temperature is —

i. thermal condition of substance 

ii. result of heat 

iii. how cold or hot 


Which one of the following is correct? 

a) i and ii 

b) i and iii  

c) ii and iii 

d) i, ii and iii ◄
12. 
The differences between heat and temperature are —

i. heat is energy, and temperature is the thermal condition of a substance 

ii. temperature is one form of energy and heat is one kind of matter. 

iii. the unit of heat is joule, on the other hand the unit of temperature is kelvin or centigrade.


Which one of the following is correct?

a) i and ii 

b) i and iii  ◄
c) ii and iii 

d) i, ii and iii 

13. 
In case of heat and temperature —

i. if the temperature of any object is high, then the heat of that object is also high. 

ii. heat and temperature are basically two different forms of energy 

iii. heat can be converted but temperature con Only be increased or decreased 


Which one of the following is correct?

a) i and ii 

b) i and iii  

c) ii and iii 

d) i, ii and iii 

14. 
Temperature is —

i. one kind of energy 

ii. thermal condition of any object

iii. result of heat

 
Which one of the following is correct? 

a. i and ii 

b. i and iii  

c. ii and iii 

d. i, ii and iii 

15. 
What is the name of the instrument that is used to measure temperature? 

a. Calorimeter 

b.  Thermometer ◄
c. Barometer 

d. Oltimeter 

16. 
Which substance is used in thermometer? 

a. Water 

b.  Mercury ◄
c. Bromine 

d. Silver 

17.
What is the temperature called at which pure ice melts under normal atmospheric pressure? 

a. Specific heat 

b. Latent heat 

c. The freezing point◄
d. The boiling point 

18. 
What is the temperature called at which pure water boils to vapour under normal atmospheric pressure? 

a. Specific heat 

b. Latent heat 

c. The freezing point 

d. The boiling point◄
19. 
How many scales of temperature are there presently? 

a. One

b. Two ◄
c. Three 

d.  Four 

20. 
What is the boiling point of centigrade scale ? 

a. 100 ° ◄
b. 32 ° 

c. 0° 

d. 180° 

21.
What is the freezing point of centigrade scale ? 

a. 100 ° 

b. 32 ° 

c. 0° ◄
d. 180°

22.
What is the relation between Celsius and Fahrenheit scales ? 

a. c/9= F-32/5 

b. c/5 =F-9/32 

c. c/32=F-9/5 

d. c/5= F-32/ 9 ◄
23.
At what temperature Celsius and Fahrenheit are the same?

a. 40° ◄
b. 40° 

c. 60° 

d. 36.9 °

24. 
If the normal temperature of human being is 98.4° Fahrenheit what is it in Celsius scale ? 

a. 98.4°C 

b. 66.4°C

c. 36.9°C◄
d. 32°C 

25. 
If the highest temperature of any day is 25°C , what is the measure in Fahrenheit scale? 

a. 72°F 

b. 77°F◄
c. 40°F 

d. 100°F 

i. 26. 
Thermometer—

ii. is used by meteorologists 

iii. is a tube filled with mercury

iv. is used in industry to maintain a fixed 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 


Read the passage below and answer to the question nos. 27 — 28: By touching any object one time and touching it after a while it is realized that whether the temperature is increased or decreased. But it is not possible to know the accurate measurement of the changed temperature.

27. 
Which one of the following will you use to measure the said above in scientific procedure? 

a. calorimeter 

b. thermometer ◄
c. manometer 

d. parameter 

28. 
In measuring the said above in the stem---

i. 
various characteristics of the object are used. 

ii. 
the change in the volume of liquid can be realized. 

iii. 
be aware of the healthiness of 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 ◄

Answer the question nos. 29 — 30 in the light of the following passage: In measuring temperature, two fixed temperatures are considered as standard. These are known as fixed points. Two scales of temperature Celsius and Fahrenheit are very popular. 

29. 
What is the freezing point of the second scale in the stem ? 

a. 12 

b. 22 

c. 32◄
d. 30

30. 
Temperature mentioned in the stem 

i. the interval between the freezing and boiling point in the first scale is 100. 

ii. in the second scale the interval between the two scales is 180. 

iii. the second scale's measurement is used extensively in meteorology. 


Which one of the following is correct? 

a) i and ii ◄
b) i and iii  

c) ii and iii 

d) i, ii and iii 
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