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Practical Part



	Investigation: 1.1
	Determination of area and volume of a rectangular body


Objective: To determine the length of a body by using slide calipers. 

Theory: Area of a body is the surface of that body. The body occupies a certain space which is called volume of the body; if area of a body is A and volume of is V; then,

A = L ( B, where L = Length of the body ...........(i)

B = Breadth of the body

and V = L ( B ( H where, L = Length of the body................. (ii)

B = Breadth of the body


H = Height of the body

For taking the reading of any length by slide calipers,

Length = Main scale reading (M) + Vernier superimposition (V) ( vernier constant (VC)

that is, L or B or H = M + V ( V.C

Apparatus: slide calipers, rectangular body
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Procedure:
1.
The value of the smallest division of the main scale of the slide calipers and the total number of divisions of the vernier scale are observed and from that the vernier constant (VC) of the instrument is determined. 

2.
The length of the rectangular body be measured with the help of the slide calipers by placing the two surface of the body between the two jaws of the calipers. Where the zero mark of the vernier scale crosses the mark of the main scale, that mark is the reading of the main scale, (M). 

3.
In this position  the particular marking of the vernier scale nicocides with mark of the main scale should be found out. This is vernier superimposition (V).
4.
The length of the body may be measured at least thrice in different positions by repeating the procedures 2 and 3 and then these are written in a table. 

5.
The breath of the body may be measured with the slide calipers placing the body between the jaws of the calipers, procedures 2 and 3 should be repeated and then results are to be placed in the table. 

6.
Similarly the height of the rectangular body is to be measured in the same way by repeating the procedures 2 and 3 at least three reading should be taken and results to be noted in the table. 

7.
By measuring the length, breath and height of the rectangular body, the volume can be determined with the help of the equation i and ii. 

Table of investigation

A. Determination of Vernier constant:

Smallest division of main scale, s = ............ cm

Total number of division of Vernier scale, n = .........

Vernier constant, (V.C) = s/n = ............... cm

B. Table for length, breadth and height of a rectangular body. 

	
	Number of observation
	main scale reading M (cm)
	Vernner super imposition (V)
	Vernier constant VC (cm)
	Reading M + V ( VC (cm)
	Mean reading (cm)

	Length

L


	1
	
	
	
	
	

	
	2
	
	
	
	
	

	
	3
	
	
	
	
	

	Breadth 

B
	1
	
	
	
	
	

	
	2
	
	
	
	
	

	Height

H
	1
	
	
	
	
	

	
	2
	
	
	
	
	

	
	3
	
	
	
	
	


Calculation and result :

Area of either surface of the rectangular body, A = L ( B = .......... cm2
= ............... (  cm2
and volume of the rectangular body V = L ( B ( H = ............ cm3
= ........... ( ....... cm3
Sample Reading

	
	Objervation Nr.
	Main scale reading M (cm)
	Vernier super imposition V
	Vernier constant VC (cm)
	Pading M + V ( VC (cm)
	Mean reading (cm)

	Length
	1.
	5.3
	4
	
	5.34
	5.34

	
	2.
	5.2
	3
	
	5.23
	

	
	3.
	5.4
	5
	
	5.45
	

	Breadth
	1.
	3.4
	6
	
	3.36
	3.34

	
	2.
	3.2
	8
	
	3.28
	

	
	3.
	3.3
	7
	0.01
	3.37
	

	Height
	1.
	2.2
	2
	
	2.22
	2.32

	
	2.
	2.4
	0
	
	2.40
	

	
	3.
	2.3
	3
	
	2.33
	


	Investigation: 1.2
	To determine the area of the cross-section of a wire.


Objective: Determination of the diameter of the wire by using screw gauge.

Theory: Area of a body is its surface area. If any wire is cut at right-angle with the length, then the surface obtained is the area of  cross-section of the wire. If the area of circular cross section of a wire is A, then

A = ( r2, Here r = Radius of the wire

( = 3.14; a constant

If the diameter of the wire is d, then r = d/2

So, A = ((d/2)2 = 1/4 ((d2 ...................... (i)

The reading of any length with the help of screw gauge. 

= Linear scale reading (L) + number of division in the circular scale (C) ( Least count (LC).
That is, d = L + C ( LC ................ (ii)

Apparatus: screw gauge, wire.

Procedure :

1.
At first the value of the smallest divisions of linear scale and the total number of divisions of the circular scale are noted. 

2.
Then the pitch is determined. When the circular scale takes one full turn, the length covered in the linear scale is called the pitch of the instrument. Least count (LC) is determined dividing the pitch by the total number divisions of the circular scale. 

3.
The wire under experiment is placed between the two ends and the screw is turned in the same direction to touch the wire lightly. 

4.
In this position the reading of the last mark of linear scale which is seen on the left side of the circular scale is taken. This reading of the linear scale is L. Then we need to see which mark of the circular scale coincides with the mark of the linear scale. 

5.
In this way, at least 5 readings should be taken and they are to be noted down in the table. 

6.
After finding out the diameter, the area of the cross section of the wire is determined by using the formula A =  eq \f(1,4) (d2.

Table of investigation

Findings :

a) Determination of least Count :

The value of one division of linear scale, S = ........mm

Total division number of the circular scale, n = ...........

Pitch, P = ........................... mm

[image: image3.wmf]( Least count, = Lc = P/n = ...........mm

b) Table for determining the diameter of the wire

	Reading 
	Linear scale reading/L (mm)
	Number of divisions in the circular scale, C
	Least count LC (mm)
	Diameter, d = L + C ( LC (mm)
	Average diameter d ( e (mm)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


Calculation and Result :

Area of the cross section of wire, A =  eq \f(1,4) (d2 = ..... mm2

= ...... ( ...... m2

	Investigation: 2.1
	Determination of the average speed of a marble rolling on a slanting plank.


Objective: To determine the average speed in each case for finding time of equal distance travelled in different acceleration. 

Apparatus: plank, meter scale, marble, stopwatch.

Working Procedure :  Let us
1.
take a fairly long plank.

2.
place bricks or books under one end to make it high. So the other end of the plank stays inclined to the ground. 

3.
place a marble at the upper end of the plank and then start the stopwatch the moment you release the marble and then stop the stopwatch the moment it strikes the ground. 

4.
find the average speed dividing the distance i.e. the length of the plank the marble travels by this time.

5.
place more bricks or books at the upper end to make it higher i.e. to make it slopier. 

6.
find the average speed again measuring the time the marble requires to strike the ground. 

7.
In the same way, let us measure the average speed for different slope of the plank. 

	Observation No.
	Travelled distance i.e. the length of the plank
	Time (s)
	Average speed = distance ( time (ms(1)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	


	Investigation: 2.2
	Demonstration of models of different kinds of motion through different activities


Objective : To demonstrate the models of different types of motion and observe their differences by the role-play of the students. 

Apparatus : long rope, chalk powder or lime. 

Working Procedure : Let us 

1.
mark a long straight line by chalk powder or lime in our school field or any play ground nearby or stretch out a long rope straightly. 

2.
run to the other end along the rope.

3.
put a mark at any place of the field and let one stand on the mark. A partner holds the right hand of other straightly by his left hand. Another partner holds the right hand of second by his left hand. Stand by holding hands successively in this way. It will be a long chain-like form. 

4.
If anyone outside the chain produces sound, all the members start to run slowly centering the first one holding their hands so that the chain does not break or get disordered. 

5.
stretch a few meter (Suppose 10 meter) long straight rope at one side of the field. Two of us stand at the two ends of the rope and one of you at the middle of it. Now starting from the first one walk towards second and return to first one just touching him while you are walking. Again touching first one go to the second one. We need to it for several times.

6.
note down the characteristics of the motion mentioned in procedure 2 in your copy. 

7.
write down the characteristics of motion in you copy mentioned in procedure 4. In this case the motion of all participants are circular and periodic. Let us note the causes why these motions are circular and periodic breaking the chain. 

8.
note down the caharacteristics of the motion  mentioned in procedure 5. In this case motion of all participants are periodic and vibratory. Let us explain why this motion is periodic and vibratory. 

9.
compare various kinds of motion and write downt their differences. 

	Investigation : 2.3
	Determination of speed of 100-meter race and its graphical representation.


Objectives: To determine the average speed by measuring the travelled distance in different time periods, to draw distance-time graph to determine instantaneous speed at any time and to measure average acceleration. 

Apparatus : meter scale, stopwatch, rope or measuring tape.

Working procedure : Let us,
1.
stretch out a rope straight at one end of the school play ground or any other field if there is no field in the school. 

2.
stretch another four ropes each at 25 meter distance. So the fourth rope will be at 100 meter distance from the first rope. 

3.
stand near the first rope and let your four friends stand by the four ropes with a stopwatch in  hand. 

4.
start running with the whistle of your teacher and every one standing will start their stopwatch. 

5.
When the runner will just cross the rope, the respective person will stop his stopwatch. Let us again know the time from the stopwatch. 

6.
find average speed by dividing the distance by time. 

7.
draw a graph by plotting time (t) along X-axis and distance (d) along Y-axis. 

8.
determine the distance travelled at any time, average speed of that time interval and instantaneous speed of that moment from the graph. 

9.
draw the graph again and find the instantaneous speed of two spearate time periods and find the average acceleration by dividing the difference of speed. 

10.
repeat this experiment walking and running at different speed. 

Table

	Observation No.
	Travelled distance (m)
	Time (s)
	Average speed = distance/time (ms–1)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	



	Investigation : 3.1
	Measurement of force acting on a body


Objective: To measure force by simple experiment

Formula: We know, if a force F acts on a body of mass m and the resulting acceleration due to the force is a, then F = ma. The acceleration a of the body can be expressed by g in case of force due to gravity that is, the force of gravity or weight of the body, 

W =mg. We shall measure weight of a body as an example of force. 

Instruments: Spring balance, a body.

Working procedure: Let us 

1.
hang a spring balance from wall calibrated in the unit newton. 

2.
hang the body from the hook under the spring balance. 

3.
record the reading of the weight or force of gravity from scale and note it down in the table. 

4.
repeat this procedure several times to measure the weight of the body and note it down in the table. 

5.
determine the average weight or force acting on the body. 


Now let us complete the experiment several times taking different objects instead of this object and determine their weight.

Table 

	Observation number
	Weight of the body (N) 
	Average weight (N)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


	Investigation: 4.1
	Determination of  power of a student running up along a stair


Objective : Determination of power and the comparison of power applied at different times. 

Apparatus: Stop watch

Working procedure: Let us
1.
choose a building (three to five storied building is better) that may be your school building or residence or some other suitable building. 

2.
count the number of steps of the stair to reach the roof. 

3.
measure the height of a step by a scale and multiply it by the number of steps and find the total height of the roof.

4.
determine my mass by a weight measuring machine. 

5.
reach the top of the roof as fast as possible.

6.
measure the time to reach the roof with the stop watch.

7.
reach the roof of the building running slowly, walking fast, walking normally and walking slowly and measure the time respectively. 

8.
find my power in each case by using the formula, p = mgh/t.

9.
explain why our powers are different at different times. 

10.
obtained the power of my friends in the same way and compare our power with the power of my friends. 

11.
write down the names of five students of my class having the highest and lowest power. 

Table of observation.

My mass, m = .......... kg

Height of the roof, h = .......... m

Acceleration due to gravity, g = 9.8 ms(2
	Observation No. 
	Nature of running
	Time taken to reach the roof, t (s)
	Power = ... mgh/t (W)

	1
	Running fast
	
	

	2
	Running slowly
	
	

	3
	Walking fast
	
	

	4
	Walking normally
	
	

	5
	Walking slowly
	
	


	Investigation : 4.2
	Production of biogas from bio-mass.


Objective : Demonstration of the uses of renewable energy. 

Apparatus and materials. cow-dung, husk of rice, dust of wood, big bottle of plastic or glass (or conical flask, if available in lab), cork, tube and stop watch

Working procedure: Let us 

1.
 mix cow-dung, husk, wood dust and water in the bottle at the ratio 1 : 2.

2.
close the mouth of the bottle or flask with the tube attached cork. 

3.
close the mouth of the tube by a cork also.

4.
put the bottle or flask at the corner of a house. 

5.
After two or three days, let us open the cork of the bottle and observe whether gas is emitting or not. 

6.
If gas emits, let us hold a fire stick at the mouth of the bottle. 

7.
It will burn. 

	Investigation : 5.1
	To determine the density of a solid body


Objective : To find the density of a solid body of any shape. 

Apparatus : measuring cylinder, balance, a solid body of any shape. 

Theory : The space occupied by a solid body is called its volume and the mass per unit volume of a body is called density. When a solid is dipped into a liquid, it displaces the liquid equal by its own volume. The readings of the water level before and after the immersion of the solid in the measuring cylinder are V1 cm3 and V2 cm3.

( The volume of the solid, V = (V2 ( V1) cm3 .......... (1)

Let M gm be the mass of the body, therefore the density of the body will be 

d = M gm/V cm3 = M/V ( 103 Kgm(3 .......... (2)

Working procedure : Let us (
1.
measure the mass of the solid body by a balance. 

2.
fill half the measuring cylinder with water and take the reading of the upper level of the water. 

3.
tie the body by a string and dip it into the water of the cylinder so that it stays at the bottom of it. When the water comes to a standstill position, let us take the reading of the upper level of the water. 

4.
repeat the procedures working process 2 and 3 taking different amount of water in the measuring cylinder and write down the readings in the table. 

5.
find the volume of the solid body with the help of needful calculations. We need to  use equation no. 2 for determining the density of the solid body. 

Table for determining the mass and volume of the body. 

	Number of observations
	Mass of the solid body, M gm
	Reading of the upper level of water before the immersion of the body, V1 cm3
	Reading of the upper level of water after the immersion of the body, V2 cm3
	Volume of the solid body V = (V2 ( V1) cm3
	Avergage volume, V cm3

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	



Calculation : Volume of the solid body, V 
= (V2 ( V1)cm3


= ...................... ( ...... m3
Density of the solid body, d = M/V ( .... Kg m(3

	Investigation : 6.1
	Determination of melting point of ice.


Aim : To observe the melting of ice and to find the relation between temperature and melting point and to draw the corresponding graph. 

Apparatus : Celsius thermometer, ice, stand, burner, beaker, stopwatch. 

Working procedure : Let us ((
1.
grind an amount of ice and put it in a beaker. 

2.
dip the thermometer carefully in ice in such a way that the bulb remains in the ice but it does not come in contact with the wall of the beaker. 

3.
The temperature is to be recorded in every minute after applying heat with the burner. 

4.
Let us continue the procedure until the ice melts. 

5.
Following the above procedure, let us continue to apply heat even after all the ice melts. Now let us raise temperature upto 20(C ( 25(C. Record the temperature every minute. 

6.
draw a temperature vs. time graph using the obtained data. 

7.
find the melting point of ice from the graph. 

8.
analyse the nature of the graph. 

Drawing of temperature vs. time graph. 


	Investigation : 6.2
	Determination of boiling point of water.


Objective: To observe the boiling point of water and to find the relation between temperature and boiling point and to draw the corresponding graph. 

Apparatus : thermometer, burner, beaker and stopwatch. 

Working Procedure : Let us (
1.
take some water in a beaker at room temperature. Place the thermometer in the water of the beaker in such a way that the bulb may not touch the wall of the beaker.

2.
heat the water with a burner and take the reading every minute to record the rise of temperature. 

3.
notice that the temperature of water does not increase even after the application of more heat after the temperature reaches 100(C. 

4.
draw a temperature vs. time graph on the basis of obtained data. 


	Investigation : 8.1
	To form and demonstrate an image using a concave mirror.


Objective : use of a concave mirror in the laboratory and formation of a real image. 

Instrument : a concave mirror. 

Procedure : Let us ( 

1.
take a concave mirror. 

2.
stand beside a door or a window of your laboratory with the mirror. 

3.
hold the mirror toward any distant object for example a tree or a building. 

4.
form an image of the object by moving the mirror right and left.

5.
move the mirror back and forth from the wall to make the image distinct. 

6.
At a certain distance, see a distinct image of the object on the wall. 

7.
Thus a distinct image of an object at a long distance can be demonstrated on a wall. 

8.
Let us discuss about the nature of the image.

	Investigation : 9.1
	Image formation by a convex lens and its demonstration.


Objective : Use of convex lens and formaiton of real image in the lab.

Apparatus : a convex lens.


Working procedure: Let us (
1.
take a convex lens. 

2.
stand near the door or window of the lab with the lens at my hand.

3.
hold the lens in front of a distant obejct such as a tree, or a building outside the lab.

4.
move the lens from left to right and form the image of the sight on a white paper behind the lens. 

5.
To make the image clear, let us move the lens forward or backward from the paper. 

6.
I see the clear image of the object on the paper at a definite distance.

7.
In this way the image of a distant object can be projected on the wall.

8.
Let us describe the form of the image. 

	Investigation : 9.2
	Determination of the least distance of distinct vision of different poeple and identification of needful spectacles (lens)


Objective : To identify the defect of eye by measuring the least distance of distinct vision and to identify the use able spectacles. 

Apparatus : Meter scale. 

Working procedure: Let us (
1.
select five persons from teachers, classmates, parents, elder brothers and sisters. 

2.
tell one of the selected persons to read out a newspaper.

3.
mark the distance where he/she can read the newspaper easily. 

4.
measure the distance between the newspaper and the eye by a meter scale. This is the least distance of his/her distinct vision. Let us note it down. 

5.
In the same way, let us measure the least distance of distinct vision of the other persons and record it in a table. 

6.
Justifying the least distance of distinct vision of each person (less or more than 25 cm),  we can recommend spectacles. 

7.
Let us describe the reasons of different least distances of distinct vision for different people.

Table of observation

	Name of the person
	Approximate age
	Least distance of distinct vision
	Recommended spectacles (lens), if necessary

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Investigation : 10.1
	Production of charge in the process of friction and induction.


Objectives :Demonstration of charge formation in the process of friction and induction. 

Apparatus : pith ball, glass rod, silk cloth, piece of rubber and conductor rod.

Working procedure : Let us (
1.
suspend a light pith ball from a stand or a hook by a string. 

2.
take a dry glass rod.

3.
cover one end of the glass rod by a piece of rubber and hold it.

4.
rub the other end of the glass rod by a piece of silk cloth properly.

5.
bring the rubbed end of the glass rod near a freely suspended pith ball.

6.
The glass rod attracts the pith abll towards it as the glass rod is charged due to friction.

7.
The glass rod is charged positively. We can prove it by means of an electroscope.

8.
Now let us bring the charged glass road near the end of the uncharged conductor.

9.
Due to induction the uncharged conductor will be charged. The near end of the conductor will be negatively charged and the far end positively.

10.
If the far end of the conductor is connected to earth by a wire or if touched barefooted without displacing the glass rod, electron from the ground will neutralize the positive charges of the conductor. As a result, only the negative charges will remain in the conductor. 

11.
If the conductor is brought near a pith ball it will be attracted. 

12.
The conductor is charged by the process of induction.


	Investigation : 10.2
	To design an electric circuit suitable for residential use 


Objectives : Learning how to design an electric circuit suitable for home and to demonstrate the uses of it. 

Procedure : let us (
1.
draw the live (L) and neutral (N) wire of the electric cable at the beginning.

2.
connect this two wires to main fuse box, electricity meter and distribution box one after another.

3.
draw main switch in the distribution box.

4.
draw two fuses in the distribution box. The fuses must be connected to the live (L) wire. 

5.
connect two lamps and a fan with the fuse in parallel and complete the circuit. Draw switch one the L wire for each of the lamp and fan. 

6.
give connection to different power sockets for television set, electric iron etc. using the other fuse. 


Sample Charts Relating to Practical Part

	Investigation  1.1
	Calculating VC 


smallest division of the main scale = 0.1 cm

number of divisions of the vernier scale = 10. 

( VC =  eq \f(0.1,10) cm = 0.01 cm

Area of either surface of the rectangular body 
= L ( B


= 5.34 cm ( 3.34 cm 


= 17.84 cm2


= 17.84 ( 10(4 m2

Volume of the rectangular body 
= L ( B ( H


= 17.84 cm2  2.32 cm


= 41.38 cm3


= 41.38 ( 10(6 m3

	Investigation  1.2
	Determination of Least Count :


The value of one division of linear scale, S = 1 mm

Total division number of the circular scale, n = 100

Pitch P = 1 mm

( Least count, LC = p/n = 0.1 mm

Table for determining the diameter of the wire

	Number of observation
	Linear scale readingL (mm)
	Number of divisions in the circular scale C
	Least count LC (mm)
	Diameter d = L + C ( LC (mm)
	Average diameter d = d ( e (mm)

	1
	1
	43
	0.01
	1.43
	1.458

	2
	1
	48
	
	1.48
	

	3
	1
	45
	
	1.45
	

	4
	1
	46
	
	1.46
	

	5
	1
	47
	
	1.47
	


Cross – sectional area of the wire, A =  eq \f(1,4) (d2

=  eq \f(1,4) ( 3.142 ( (1.458mm)2

= 1.67 mm2

= 1.67 ( 10(6 m2.

	Investigation  2.1
	Determination of the average speed of a marble rolling on a stanting plank


	Observation No.
	Travelled distance i.e. length of the plank
	Time (s)
	Average speed = distance/time (ms(1)

	1
	2.004
	1.2
	1.67

	2
	2
	1.0
	2.0

	3
	2
	0.8
	2.5

	4
	2.002
	0.7
	2.86

	5
	1.998
	0.6
	3.33

	6
	1.9965
	0.55
	3.63

	7
	2
	0.50
	4.0


	Investigation  2.3
	


	Observation No.  
	Distance travelled
	Time (s)
	Speed

	1
	25
	4.8
	5.208

	2
	50
	9.7
	5.155

	3
	75
	14.7
	5.10

	4
	100
	20
	5.00


	Investigation 3.1
	


	Observation No. 
	Weight (N)
	Average weight (N)

	1
	9.8
	

	2
	9.8
	

	3
	9.7
	9.8N

	4
	9.9
	

	5
	9.8
	


Average weight =  eq \f(9.8 N + 9.8 N + 9.7 N + 9.9 N + 9.8N,5) = 9.8 N

	Investigation 4.1
	


My mass, m = 60 kg

Height of the roof, h = 8.8 m

Acceleration due to gravity, g = 9.8 ms(2
	Observation No. 
	Nature of running or walking
	Time taken to reach the roof, t (s)
	Power =.. mgh/t (W)

	1
	Running fast
	10
	517

	2
	Running slolwly
	14
	370

	3
	Walking fast
	18
	287

	4
	Walking normally
	22
	235

	5
	Walking slowly
	30
	172


	Investigation 5.1
	


	Number of observations
	Mass of the solid body, M gm
	Reading of the upper level of water/before the immersion of the body, V1 cm3
	Reading of the upper level of water after the immersion of the body, V2 cm3
	Volume of the solid body, V = (V2 ( V1) cm3
	Average volume, V cm3

	1
	
	5
	12.4
	7.4
	

	2
	
	10
	17.5
	7.5
	7.4

	3
	
	15
	22.3
	7.3
	


	Investigation 6.1
	


Time-temperature Table 

	Time (min)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Temperature (oc)
	0
	0
	0
	0
	0
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26


 Time– Temperature Graph .
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Fig. Determination of the density of a solid body





Determining velocity and acceleration by means of distance-time graph
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Fig: Producing charge by induction








30





Temperature C(





5





D





10





20





Time (min)





Graph showing melting point
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Fig. Determination of the cross-sectional area of a wire with screw gaudge
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Fig. Determining the area of any surface and also the volume of a rectoangular body





Fig. Wall-demonstration of the image of an object by using convex lens.
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Fig. Determination of the boiling point of water
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Fig. Lay-out of electric circuit suitable for residential use 
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