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PHYSICS LAB-II (PH-106)  

 
NAME OF STUDENT:  _____________________________________________ 

CLASS ROLL NO.: ___________________ 

 

  

S. 

No. 
Description Page Signature Remarks 

1.  To determine the horizontal component of the 

Earth`s magnetic field. 
7   

2.  
To study the frequency response of L-C-R series 

circuit  and determine unknown inductance,  

quality factor and bandwidth.  

12   

3.  
To study the frequency response of L-C-R 

parallel circuit  and determine  unknown 

inductance,  quality factor and bandwidth. 

18   

4.  

To determine the linear mass density of the given 

wire and velocity of wave propagation by using 

the sonometer apparatus. 

24   

5.  
To determine the unknown high resistance by 

Neon Flash Bulb Apparatus. 
29   

6.  

To draw a hysteresis curve for a given 

ferromagnetic material and determine the 

retentivity and coercivity. 

34   

7.  

To determine the high resistance of the order of 

mega ohms by leakage method using ballistic 

galvanometer. 

40   

8.  
Two compare the capacities of two capacitors 

using ballistic galvanometer. 
45   
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Physics an Experimental Science: 

 Science is based on observation and experiment. We have to measure quantities 

to compare our theories with reality. Accuracy indicates how close the measured value 

is to the true value. And no measurement is exact. There will always be some 

uncertainty in the result. If you say that a table is 2.50 m long, you are implying that its 

length is probably between 2.495 m and 2.505 m, i.e., you know the uncertainty in 

length is about ± 0.005 m. if in place of a meter stick with centimeter marking you use 

the one with millimeter markings and measure the length of the table carefully, you 

could measure the length to ± 0.5 mm rather than the previous case ± 0.5 cm. You 

would indicate this precision with four digits, such as 2.503 m. As another example 

consider that you measure the time of a runner in the 100-meter dash. It turns out to be 

9.84 s .If your measurement is accurate to plus minus 0.05 s, the actual time can be 

anywhere between 9.84 - 0.05 = 9.79 s and 9.84 + 0.05 = 9.89 s. You would write your 

answer as 

    9.84 ± 0.05 s 

The percent uncertainty would be .05/9.84 x100 =0.5%. 

 

Significant digits and experimental accuracy: 

 Suppose you quote your result that x = 3m. This implies that you know x to be 

between 2 m and 3 m. However if you say that x = 3.1415 then you are implying that x 

is known to you with greater precision. It lies somewhere between 3.14158 m and 

3.14160 m. In the first case x is known to only one significant figure whereas in the 

second case it is known to six significant figures. 
 

  Rules to be followed in deciding how many significant figures there are in any 

operation carried out with numbers. 

 

1. Count from the left and ignore all leading zeros, keep all digits up top the first 

doubtful one. x = 3m has one significant figure, the value expressed as x=0.003km 

also implies one significant figure. Similarly if you write x = 0.0030 km again you 

have two significant figure. Be a bit careful. If you say x = 300 m then it does not 

indicate how many significant figures there are as there is no decimal here. It is 

better to express in this situation in the scientific notation as x =3 x 102 would 

indicate one significant figure and x = 3.00 x 102 would indicate three. 

2. When multiplying or dividing, keep a number of significant figures in the product or 

quotient no greater than the number of significant figures in the least precision of the 

factors. Thus 

    2.8 x 3.14159=8.8 

Sometimes you make a judgment as for instance you express 

     9.8 x 3.04 – 10.2 

Although 9.8 has only two digits it is so close to 10.0 which is a number with three 

significant digit, that is we express the final answer as three significant digit in place of 

two. 

(i) In adding or subtracting the least significant digit (the one on the 

right most Position), of the sum or the difference occupies the same relative position as 

the lest significant digit of the quantities being added or subtracted. In this the number if 

significant figures is not important; it is the position of the least significant digit that is 

important. The least significant figures are in boldface in the example below. 

 

103 .9 
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      2.10 

        0.319 

     106.319 

You should write the final result as 106.3 since you should include only one least 

significant digit. The least significant digit is also called the doubtful digit. 

 

Errors associated with observations: 

 One should be able to distinguish between mistakes and errors. The term 

mistake indicates a fault in the measurement, which can be avoided by care on part of 

the observer. An example is recording of a wrong number, which means not noting 

down the value on the scale but writing a different value. On the Other hand an error can 

occur in even the most careful observation. As in the case of careful use of equipment, 

this has an error in graduation. We consider below the various types of error. 

Constant errors are those, which affect the result of a series of experiment by the 

same amount. For instance a scale in which the length of a centimeter is given not as 1 

cm but as 0.99 cm. Such a scale will constantly give a larger value of length. Such 

deviation is difficult to detect. A measurement of the same quantity by a different 

method may make it possible to detect the constant error. and to rectify it. Systematic 

errors are those that occur according to same definite rule. If for example if the pointer 

is not pivoted at the center then an error can occur. Systematic error can be avoided once 

the source is detected. Personal errors cam arise from the fact that the person is not 

making the recording correctly. For instance in noting the time when the pendulum 

crosses the center, the observer may note it late. This can be avoided if the observer is 

vigilant or the has a bad eyesight get it corrected. 
 

 Even when all the above three mentioned errors do not exist, errors still occur. 

These are called random errors. These cannot be traced to any cause. One can illustrate 

the random by firing of shots at the target. Even if the rifleman is fully trained and 

excellent at this, all his shorts will not hit the target. The shots will be scattered around 

the target point. This would be due to the consequence of taking the aim. 

 In order to arrive at a result close to the true value, one has to take a large 

number of measurements. The larger the number of observations the better the result. 

Let there are “ such measurements x1x2 …xn. Then the mean value X is obtained from 

the following relation, 

 

 

If the true value is x1, then the percentage error can be obtained as, 

100*%
1

1

x

xx
Error

−
=  

 To gain some insight on to the selection of tools for measurements consider 

measuring the volumetric density of mass M and sides length a, b and c Let these have 

the values 50 gm., 10 cm, 5 cm, l mm respectively. If you can measure the mass up to a 

milligram and have a vernier caliper of least count 0.1 mm and the micrometer screw 

gauge with a least count of 0.01 mm, you can get the percentage accuracies with which 

the corresponding quantities can be measured. They are 
,

5

1
,

10

1
,

50

1  and 1. The influence of 

these on the final measurement of density can be obtained by noting that the density

abc

1
= . The error of   in terms of the variation in other quantities is  

n

xxx
x n.....21 +

=
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c

c

b

b

a

a

M






−−−


=  

The maximum error will be if we take all positive, hence 

c

c

b

b

a

a

M






+++


=  

In this case the fraction 
c

c
 corresponds to 1 percent and the other contributions 



c
 are 

insignificant. This is particularly the case in the determination of the mass. It is not 

worthwhile to exercise great care in the determination of mass of 50 gm. to an accuracy 

of 1 mg. 
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EXPERIMENT # 01 
 

OBJECT: 
 

 Determine the horizontal components of the Earth`s magnetic field 

by Helmholtz coil. 
 

APPARATUS: 
 

 Helmholtz Coils 300 mm, DC Power Supply 0 – 20 V, 0 – 5A (230 V, 50/60 Hz), DC 

Power 0 -20 V, 0 – 5 A (115 V, 50/60 Hz), Digital Multimeter P1035, Inclination and 

Declination Instrument, Rheostat 100 Ω, Set of 15 Safety Experiment Leads, 75 cm.   

 

THEORY: 

The earth is surrounded by a magnetic field generated by a so-called geo-dynamo effect. 

Close to the surface of the Earth, this field resembles that of a magnetic dipole, with 

field lines emerging from the south pole of the planet and circling back towards the 

north pole. The angle between the actual magnetic field of the Earth and the horizontal 

at a given point on the surface is called the inclination. The horizontal component of the 

Earth`s field roughly follows a line running between geographical north and south. 

Because the earth`s crust exhibits magnetism itself, there are localized differences, 

which are characterized by the term declination. 

The experiment involves measuring the inclination and absolute magnitude of the 

Earth`s magnetic field, along with the horizontal and vertical components of it, at the 

point where the measurement is made. 

The following relationships apply: 

𝐵𝑣 = 𝐵ℎ . tan 𝛼…………...(i) 

𝛼 : Inclination  

𝐵ℎ : Horizontal Component  

𝐵𝑣 : Vertical Component  

And  

B = √𝐵ℎ
2 + 𝐵𝑣

2 …………….(ii) 

It is therefore sufficient to determine the values 𝐵ℎ and 𝛼, since the other values can 

simply calculated.  

The inclination 𝛼 is determined with the aid of an dip needle. In order to obtain the 

horizontal component 𝐵ℎ, the needle is aligned in horizontal plane in such a way that its 

needle points to 0o  when parallel to the horizontal component 0o . An additional 
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horizontal magnetic field 𝐵𝐻𝐻, which is perpendicular to 𝐵ℎ, is generated by a pair of 

Helmholtz coils and this field causes the compass needle to turn by an angle β. 

According to Fig. 1 the following is then true: 

𝐵𝐻𝐻

𝐵ℎ
 = tan 𝛽………………. (iii) 

In order to improve the accuracy, this measurement is carried out for a variety of angles 

β.  

CALCULATION 

From equation (3) the following can be deduced: 

𝐵𝐻𝐻 = 𝐵ℎ . tan 𝛽………. (iv) 

The horizontal component Bh is therefore equivalent to the gradient of a line through 

points plotted on a graph of 𝐵𝐻𝐻 against tan 𝛼. The magnetic field of the Helmholtz 

coils 𝐵𝐻𝐻 can be determined easily. Inside the pair of coils it is highly uniform and is 

proportional to the current / through either of the coils:  

𝐵𝐻𝐻 = K . I with  

𝐾 (
4

5
)

3

2
 . 4π . 10−7 

𝑉𝑠

𝐴𝑚
 . 

𝑁

𝑅
………….(v) 

B = (7.433 x10-4).I in Tesla (I in A) 

 

HHH = 𝐵𝐻𝐻/μo …………(vi) 

Hh = HHH/ tanϴ……..(vii) 

N = 124: Number of turns per coil, R = 150  mm: Radius 
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PRODEDURE: 

1. Connect the circuit as shown in figure. 

2. Using leveling screw adjust dial of magnetometer, so that needle could not strike the 

dial. 

3. Adjust the needle of Helmholtz coil so that, the needle is perpendicular to the 

circular coil. 

4. Set rheostat for minimum current (i-e Max resistance), turn on the circuit and give 

10o, 15o, 20o, 25o and 30o clockwise deflection to magnetometer needle by 

increasing the current with rheostat. 

5. Plot a graph between BHH and tanθ, which will be a straight line of slope BHH /tanθ. 

6. Knowing also N and r, Hh can be calculated. 

 

OBSERVATIONS: 

No. of turns in the coil = N = ____________ turns 

Radius of the coil = R= ____________ m 

 
 

 

 

 

 

 

 

CALCULATION: 

Hex=  Nl/2Rtanθ (amp per meter) 

1 amp per meter = 0.01256 Oersted. 

 

 

 

 

 

 

RESULT AND DISCUSSION: 

 

 The value of 𝐻ℎis found to be =…………... (Oersted) 

 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

 

PRECAUTIONS: 

1. Connections should be tight. 

2. Angle should be adjusted with care 

3. Dial of galvanometer should be leveled properly. 

4. Keep Metallic Material away from magnetic dial.  

S.No. ϴ   I 

    mA 

BHH  

(Tesla) 
tanθ 

01     

02     

03     

04     

05     
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PHOTOGRPAH OF THEAPPARATUS 
 

 

 

 

 

   

 

 

 

 

 

 

 

 
Figure 2 

 

 

VIVA VOICE 
 

Q.1 What is the object of your experiment? 

Q.2 What is the Helmholtz coil? 

Q.3 What is the function of rheostat in this experiment? 

Q.4 What is the geomagnetism? 

Q.5 What is the formula for finding the horizontal component of earth magnetic field? 
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EXPERIMENT # 02 

 

OBJECT: 

To study the frequency response and to find unknown inductance of L-C-R 

series circuit with computer interface and calculate the quality factor and bandwidth 

from the obtained curve. 

APPARATUS: 

Resistance, capacitors, inductor, a frequency generator/oscillator, an Oscilloscope, 

connecting wires, A.C. supply, Science Workshop 700 Series Computer Interface or 6500 Series 

Computer Interface, Power Amplifier, (CI-6502, CI-6552), Banana Plug Patch Cords, PASCO 

Model SE-9750 or SE-9751. 

 

Introduction 

The RLC Circuit board is designed to be used with a PASCO Science Workshop 700 

Series Computer Interface or 6500 Series Computer Interface to study the behavior of 

resistors, inductors and capacitors in a AC circuit. The board includes several resistors, 

two capacitors, a #50 miniature screw lamp, a bi-color light emitting diode and an air-

core inductor. A  5/8" X 21/2" steel rod (included) can be used to increase the induc- 

tance of the coil. 

 

THEORY: 

(Series L-C-R) When the resistor R, inductor L and capacitor C are connected in series 

with a source of emf E, the circuit is called as the series resonant or series tuned circuit 

(figure-1). This is an acceptor circuit, that means it allows maximum current to flow 

through it at a particular (resonant) frequency and at all other frequencies it allows less 

current.  

 In A.C. circuits the voltage and the current are usually out of phase. Across the 

inductor, the current lags behind the voltage by  900, whereas across the capacitor, the 

current leads the voltage by 900. But across the resistor the voltage and current both are 

in phase. Under certain conditions, the voltage and current are in phase, even though the 

circuit consists of L, C and R and the circuit behaves as a pure resistor. This 

phenomenon is called resonance. This occurs at a single frequency known as resonant 

frequency. At this frequency the capacitive reactance ( Xc = 1/ωC) and the inductive 

reactance ( XL = ωL) are equal and opposite in direction. So they get cancelled each 

other and only resistance acts.  

The impedance of the circuit is given by  

Z = R + j (ωL - 1/ωC )………(i) 

 

At resonance the reactive term disappears ωL - 1/ωC = 0  

  

The impedance is minimum i.e. Z = R  

 

 The current is maximum I = E/R  

ωL = 1/ωC……………...(ii) 

𝜔 = 2𝜋𝑓𝑜 =
1

√𝐿𝐶
…………...(iii) 

  At this frequency the current is maximum and this frequency f0 is called resonant 

frequency. The circuit has selective properties. To compare selectivity or sharpness of 

resonance, a band of frequencies is chosen at which the current falls to 
1

√2
 times ( half 
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power points ) of its maximum value. The frequency difference (f2 – f1 ) between the 

half power points is called the bandwidth 

  

WORKING FORMULA:  

Inductance is given as    =𝐿 = 1/4𝜋2𝑓𝑜
2𝐶 

Band width         =  

Quality factor   =  

= 2𝜋𝑓𝑜𝐿/𝑅 

 

PRODEDURE: 

1) Connect the Power Amplifier to Analog Channel A or B of the PASCO 

Computer Interface. 

2) Á Connect the output of the Power Amplifier to the RLC Circuit with banana 

plug patch cords. 

3) Â Refer to the Power Amplifier experiments guide, the Computer Interface 

experiments guide, or the Experiment Guide diskette for specific suggestions 

            on using the RLC Circuit. 

4) Make the circuit connections as shown in circuit diagram i.e. take a resistor, an 

inductor and a capacitor of suitable values connect them with each other in series 

and connect them across a frequency generator and cathode ray oscilloscope 

(CRO). 

5) Apply a signal of certain voltage by the oscillator at a certain frequency say 10 

kHz and note down the amplitude of output signal from CRO. 
 

6) Now start increasing frequency of input signal (keeping the voltage constant) 

step by step, each time note down the amplitude of the output signal. We will see 

that amplitude of the output signal will first increase steadily, reaches a 

maximum value and then start decreasing. 
 

7) Plot a graph b/w frequency (f) on x-axis and the corresponding amplitude of the 

signal on y-axis for each set of observation on one graph paper. 

8) From graph calculate resonant frequencies for capacitor at which amplitude of 

signal is maximum. 

9) Calculate the inductance with the help of resonant frequencies obtained through 

graph. 

10) From graph the frequencies f1 and f2 corresponding to half power points is noted 

and from it the bandwidth, (f1 – f2 ) is noted.  

12 ff −

120 / fff −
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11) From the values of f0, f1 and f2, the quality factor, Q is calculated.  

 

OBSERVATIONS: 

Capacitance of capacitor C =……………. F . 

Resistance of resistor=R=……………………...Ω. 

 

 

S. No. Frequency                            

Hz 

Amplitude of 

voltage 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   
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CALCULATION 

From Graph: Value of resonant frequency f 0 = ………….. Hz 

                                           
cf

L
22

04

1


=

 

  

 

 

 

 

 

 

 

Band width = (𝑓2 − 𝑓1) 

 

 

 

 

 

 

Quality factor= 𝑓𝑜/(𝑓2 − 𝑓1) = 2𝜋𝑓𝑜𝐿/𝑅 

 

 

 

 

 

 

 

 

RESULT AND DISCUSSION: 
 

1. Characteristics of a acceptor circuit studied. It is seen that at resonant frequency 

the output signal is maximum / minimum.  
 

2. The value of inductance is found L = ----------------Henry. 

 

3. The value of Band width=…………………Hz. 

 

4. The value of quality factor=………………… 

 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------  

 

PRECAUTIONS AND SOURCES OF ERROR: 

 

1. Before switching on, get connections checked by teacher. 
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2. The amplitude of the signal at resonant frequency may not be exactly zero, 

which is due to the presence of the resistance. 

3. Choose proper combinations of L, C & R 

 

 

EXERCISE PROBLEM 

Repeat the above procedure with a resistance of slightly high and low values. 

 

 

VIVA VOICE 
 

Q.1 What is the object of your experiment? 

Q.2  What is an acceptor circuit? 

Q.3  What are the applications of a acceptor circuit. 

Q.4  What is resonant frequency? 

Q.5 How the resonant frequency varies with capacitance and inductance. 

Q.6 What is inductive reactance? 

Q.7 What is capacitive reactance? 

Q.8  What is impedance? 

Q.9  What is the phase angle? 

Q.10 What is the phase difference between voltage and current at resonance? 

Q.11 What are the units of inductance or self-inductance? 

Q.12 What is the energy stored in the magnetic field of the inductor? 

Q.13 What is the energy stored in the electric field of a capacitor? 

Q.14 What is the natural frequency of an accepter or a rejecter circuit? 

Q.15 What is the equivalent of self- inductance in mechanics? 

Q.16 What is non-inductive winding of a wire resistor? 

Q.17. What is self -induction? 

Q.18 How the inductance of a coil can be changed without changing its dimension or 

number of turns? 

Q.19 What do mean by inductance of 1.0 Henry of a coil? 

Q.20 What are the uses of an inductor? 
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CIRCUIT DIAGRAM:           

 

ACCEPTOR CIRCUIT . 

 

 

 

P 
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EXPERIMENT # 03 
 

OBJECT: 

To study the frequency response and to find unknown inductance of L-C-R parallel 

circuit with computer interface and calculate the quality factor and bandwidth from the 

obtained curve. 

APPARATUS: 

Resistance, capacitors, inductor, a frequency generator/oscillator, an Oscilloscope, 

connecting wires, A.C. supply, Science Workshop 700 Series Computer Interface or 

6500 Series Computer Interface, Power Amplifier, (CI-6502, CI-6552), Banana Plug 

Patch Cords, PASCO Model SE-9750 or SE-9751. 

 

Introduction: 

The RLC Circuit board is designed to be used with a PASCO Science Workshop 700 

Series Computer Interface or 6500 Series Computer Interface to study the behavior of 

resistors, inductors and capacitors in a AC circuit. The board includes several resistors, 

two capacitors, a #50 miniature screw lamp, a bi-color light emitting diode and an air-

core inductor. A 5/8" X 21/2" steel rod (included) can be used to increase the induc- 

tance of the coil. 

 

THEORY 

Parallel resonant circuit is one in which one branch consists of an inductor L with 

associated resistor R and the other branch consists of a capacitor C. This is a rejector 

circuit that means it rejects the current or allows minimum current to flow through it, at 

a particular resonant frequency and it allows more current at all other frequencies.  

  

The impedance of the circuit is given by  
1

𝑍
=

1

𝑅+𝑋𝐿
+

1

𝑋𝑐
………(i) 

 

 At resonance the impedance is maximum 

  

The impedance at resonance 𝑍 =
𝐿

𝐶𝑅
 

 
Resonance frequency 

𝑓𝑜 =
1

2𝜋√𝐿𝐶
…………(ii) 

 

  

WORKING FORMULA:  

Inductance is given as   =𝐿 = 1/4𝜋2𝑓𝑜
2𝐶…….(iii) 

Band width= (𝑓2 − 𝑓1)………,,,,,,,,(iv) 

Quality factor= 𝑓𝑜/(𝑓2 − 𝑓1) = 2𝜋𝑓𝑜𝐿/𝑅……..(v) 

 

PRODEDURE: 

1) Connect the Power Amplifier to Analog Channel A or B of the PASCO 

Computer Interface. 
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2) Á Connect the output of the Power Amplifier to the RLC Circuit with banana 

plug patch cords. 

3) Â Refer to the Power Amplifier experiments guide, the Computer Interface 

experiments guide, or the Experiment Guide diskette for specific suggestions 

            on using the RLC Circuit. 

4) Make the circuit connections as shown in circuit diagram i.e. connect an      

inductor, a capacitor and a resistor of suitable values in parallel to each other, 

then connect an oscillator and a CRO (cathode ray oscilloscope) across this 

combination of LRC. 
 

5) Apply a certain voltage by the oscillator at a certain frequency and note down 

the amplitude of the output signal. 
 

6) Increase the frequency of the applied voltage (the voltage is kept constant) step 

by step each time note down the amplitude of the output signal. Take a number 

of observations. We will see that at first the amplitude of the signal decreases as 

the frequency increases, it finally attains its’ minimum value and then again 

rises. At the resonant frequency the amplitude is minimum.  

7) Plot a graph between frequency ‘f’ and the corresponding amplitude ‘A’ of the 

output signal. 

8) Calculate the inductance with the help of resonate frequency obtained through 

graph. 

9) From graph the frequencies f1 and f2 corresponding to half power points is noted 

and from it the bandwidth, (f1 – f2 ) is noted.  

10) From the values of f0, f1 and f2, the quality factor, Q is calculated.  

 

OBSERVATIONS: 

Capacitance of capacitor C =……………. F . 

Resistance of resistor=R=……………………...Ω. 

 

 

 
 

 

S. No. Frequency                            

Hz 

Amplitude of 

Voltage 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   
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CALCULATIONS: 

From Graph:

 Value of resonant frequency fo  = ………….. Hz. 

                                                
cf

L
o
224

1


=

 

 

 

 

 

 

 

Band width=  (𝑓2 − 𝑓1) 

 

 

 

 

Quality factor= 𝑓𝑜/(𝑓2 − 𝑓1) = 2𝜋𝑓𝑜𝐿/𝑅 

 

 

 

 

 

RESULT AND DISCUSSION: 
 

1. Characteristics of a acceptor circuit studied. It is seen that at resonant frequency 

the output signal is maximum / minimum.  
 

2. The value of inductance is found L = ----------------henry. 

 

3. The value of Band width=…………………Hz. 

 

4. The value of quality factor=………………… 

----------------------------------------------------------------------------

---------------------------------------------------------------------------- 

PRECAUTIONS AND SOURCES OF ERROR: 

 

1. Before switching on, get connections checked by teacher. 

2. The amplitude of the signal at resonant frequency may not be exactly zero, 

which is due to the presence of the resistance. 

3. Choose proper combinations of L, C & R 

 

EXERCISE PROBLEM 

 
         Repeat the above procedure with a resistance of slightly high and low values. 
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CIRCUIT DIAGRAM: 

 
REJECTOR CIRCUIT  

 

 
                         

 

 

 

 

 

 
RLC Circuit 

 

VIVA VOICE 
 

Q.1 What is the object of your experiment? 

Q.2. What is a rejecter circuit? 

Q.3 What are the applications of a rejecter circuit. 

Q.4 What is resonant frequency? 

Q.5 How the resonant frequency varies with capacitance and inductance. 

Q.6 What is inductive reactance? 

Q.7 What is capacitive reactance? 

Q.8 What is impedance? 

Q.9 What is the phase angle? 

Q.10 What is the phase difference between voltage and current at resonance? 

Q.11 What are the units of inductance or self-inductance? 

Q.12 What is the energy stored in the magnetic field of the inductor? 

Q.13 What is the energy stored in the electric field of a capacitor? 

Q.14. What is the natural frequency of an accepter or a rejecter circuit? 

Q.15 What is the equivalent of self -inductance in mechanics? 

Q.16 What is non-inductive winding of a wire resistor? 

Q.17 What is self -induction? 

Q.18 How the inductance of a coil can be changed without changing its dimension or 

number of turns? 

Q.19 What do mean by inductance of 1.0 Henry of a coil? 
 
Q.20   What are the uses of an inductor? 
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EXPERIMENT # 04 

 
OBJECT: 

Determine the liner density of an unknown wire using the sonometer with 

Computer Interface. 

 

APPARATUS: 

WA-9611 Sonometer, WA-9613 Driver/Detector Coils, Computer Interface, 

Mass 

 

THEORY: 

When two exactly same waves (i-e. same amplitude, frequency and time period) travel 

in opposite direction with same velocity superimpose on one another the resultant wave 

obtained is called standing or stationary wave. 

Hence, we can say that the wave length of standing wave in a vibrating string may be a 

function of the tension, liner mass density of string, frequency and the velocity of the 

wave. 

If λ is the wavelength of standing wave and υ is their velocity, the frequency of the 

vibration ƒ can be determined by the relation. 

                                                   υ   =ƒ λ…………………..(i) 

The velocity of transverse wave in a string is  

                                                   



T

=  ……………….(ii) 

T is the tension applied to the string and µ is the liner mass density  

Substituting the above value of υ from (i) to (ii) 

                                                 ƒ λ


T
=  

                                                  ƒ 


T1
=

…………………..(iii)

 

 The distance l between successive nodes on string gives the wavelength of string 

waves. When string is vibrating in one loop we have 

 

                                                      l=λ/2……….……….(iv) 

                                                      λ=2l ……………………(v) 

and 

                                                   ƒ 


T

l2

1
=

.……………(vi)

 

The above equation gives the frequency of transverse wave in a staring. 

 

                                            

                                              µ =
1

4𝐿2

𝑇

𝑓2……………(vii) 
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Figure: Using the Power Amplifier and Series 6500 

interface 

 

The Somometer is shown in the diagram below. 

 

  

 

 

 

 

 

 

 

 

This apparatus allows us to vary the tension (T), length (L) and linear density (µ) of the 

string and to observe the changes in the frequencies of the vibrated string. The driver 

and the detector coil can be placed anywhere along the string. The driver coil drives the 

string vibrations at any frequency your function generator will produce. The frequency 

observed on the wire is usually twice the driver frequency because the driver 

electromagnet exerts a force on the wire twice during each cycle. The detector coil 

allows you to view the vibration of the string on your oscilloscope. Set the amplitude of 

the function generator to its maximum value in order to see the largest string vibrations.  

 

 WORKING FORMULA:  

𝑙𝑖𝑛𝑒𝑎𝑟 𝑚𝑎𝑠𝑠 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑎 𝑤𝑖𝑟𝑒 = µ =
1

4𝐿2

𝑇

𝑓2
 

USING THE POWER AMPLIFIER WITH A SERIES 850 COMPUTER 

INTERFACE: 

Connect the Driver Coil to Output 1 (the main output) of the 850 Interface. 

Connect the Detector Coil to the included BNC Adapter.  In turn, connect the BNC 

Adapter to a Voltage Sensor, such as the CI-6503 or UI-5100.  Connect the Voltage 

Sensor to Analog Channel A of the 850 Interface. 

Software Setup 

In the PASCO Capstone software configure Analog Channel A of the 850 for the 

“Sound Sensor”.  You will see in the Hardware Setup window (with the picture of the 

Interface), an icon for the Sound Sensor as well as a listing for the Sound Sensor on the 

bottom of the Interface picture.  To the right of the Sound Sensor listing, you will see a 

“Gear”.  Click on the Gear symbol to open the Properties window for the Sound Sensor.  

By default, the Gain is set to 1x.  Change the Gain to 100x and click on OK to save this 

change. 

Click on the symbol for Output1 (the main output) of the 850, and select “Output 

Voltage–Current Sensor.” 

Click on the Signal Generator icon, then select 850 Output1.  In the Signal Generator 

window, select Sine for the Waveform.  Set the Frequency to 100 Hz.  Set the 

Amplitude to 5 Volts.  Click on “Auto” button.  Keep the other parameters to default 

values. 

Change the sapling mode from “Continuous” to “Fast Monitor”. 

Create a Scope Display.  Click on Select Measurement on the Y-axis and select the 

“Output Voltage” from the Output Voltage-Current sensor.  Select to add another Y-axis 
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to the Scope display.  Click on Select Measurement and choose the “Sound Intensity” 

measurement from the Sound Sensor.  The range for the Output Voltage should be +/- 

10.  The range for the Sound Intensity should be +/- 0.10 

 

PROCEDURE: 

1. Set up the Sonometer as shown in Figure. 

2. Set the bridges 60cm apart. Use any of the included strings and hang a mass of 

approximately 1 kg from the tensioning lever. Adjust the string knob so that the 

tensioning lever is horizontal. Position the driver coil approximately 5 cm from 

one of the bridges and position the detector coil near the center of the wire. 

3. Set the signal generator to produce a sine wave.  

4. Slowly increase the frequency of the signal driving the driving coil, starting with 

a frequency of 1 Hz. Determine the lowest frequency for a given tension at 

which resonance occurs. Record this value in table. 

5. Record the string tension (T) in the table. Note the distance between the two 

wedges. 

6. Repeat steps (4) and (5) for different values of tension in the string. 

7. Plot a graph between f2 and tension T. 

8. Calculate slope of the graph and find out linear density of wire by using  

 

µ =
1

4𝐿2

𝑇

𝑓2
 

OBSERVATIONS: 

 

Length of string between two bridges=L=_____________________ 

 

S.No. 
Tension 

Dyne 

Fundamental 

Frequency(f) 

Hz 

f2 

Hz2 

1    

2    

3    

4    

5    
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CALCULATIONS: 

 

 µ =
𝟏

𝟒𝐋𝟐
 

𝑻

𝒇𝟐
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT AND DISCUSSION: 

The linear mass density of the wire is found to be…………g/cm 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

PRECAUTIONS AND SOURCES OF ERRORS: 

 

1. The wire should be of uniform cross-section, free from kinks and should be tight. 

2. If detector is placed too close to the driver, it will pick up some interference. 

You can check for this interference by observing the waveform from the detector 

on an oscilloscope; when they are too close, the trace will change shape. For beat 

results keep the detector at least 10 cm apart from the driver. 

3. The weight of the hanger should be included in the load. 

4. The wire may not be uniform and form kinks. 

5. The friction of the pulley may decrease the value of the applied tension. 
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PHOTOGRAPH OF THE APPARATUS 

 

 

EXERCISE PROBLEM 

 
Identify the standing wave modes in a stretched string for a given wire. 

 

VIVA VOICE 
 

Q.1 What is the object of your experiment? 

Q.2 What is sonometer? 

Q.3 What type of waves is produced on the string? 

Q.4 What are nodes and antinodes? 

Q.5 Why the sonometer does consists of a hollow wooden box? 

Q.6 What do you mean by stationary or standing waves 

Q.7 What is the function of bridges in sonometer? 

Q.8 What is resonance? 

Q.9    How the frequencies and wavelength for harmonics are related to the fundamental 

frequency and wavelength. 
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EXPERIMENT # 05 

 
OBJECT: 

To determine the unknown high resistance by Neon Flash lamp Apparatus 

 

APPARATUS:                                                                                

 Neon lamp, known and unknown high resistance, a capacitor of suitable value, 

stops watch and power peck etc. 

 

THEORY: 

Flashing and quenching of a neon bulb. A neon bulb is placed in parallel with a 

capacitor and connected to D.C. supply which can be continuously increased from 0 to 

150 volt through a high resistance of about 1MΩ. The voltage is slowly increased to a 

value say 𝑉1when the lamp flashes and begins to glow. As soon as the neon lamp 

flashes, it becomes conducting and the capacitor begins to discharge through it. It 

continues to do so until the extinction (or quenching) potential 𝑉2 is reached when the 

neon lamp ceases to glow and stops conducting. The capacitor then again begins to 

charge till the flashing potential 𝑉1 is reached when again the lamp flashes and begins to 

glow. The process is repeated, during the time the capacitor is charging the neon lamp 

does not glow. In other words, the total time t between two consecutive flashes is equal 

to the time taken by the voltage first to fall from the flashing potential 𝑉1 to quenching 

potential 𝑉2  (discharge) and then to rise from 𝑉2  to 𝑉1 (charging). This flashing and 

quenching time can be determined by noting the time taken by the lamp to produce say 

20 consecutive flashes and quenches.  

If 𝑡1 is the time taken by the capacitor voltage to fall from 𝑉1 to 𝑉2  and 𝑡2 is the time 

taken by the voltage to rise from 𝑉2 to 𝑉1, then  

𝑉2 = 𝑉1𝑒−𝑡1/𝑅𝐶…………(i) 

𝑡1 = −𝐶𝑅 log𝑒
𝑉2

𝑉1
……...(ii) 

And  

 

𝑉2 = 𝑉1(1 − 𝑒−𝑡2/𝑅𝐶) 

𝑡2 = −𝐶𝑅 log𝑒(1 −
𝑉2

𝑉1
) 

𝑡 = 𝑡1 + 𝑡2 = 𝑅[−𝐶 log𝑒
𝑉2

𝑉1
− 𝐶 log𝑒(1 −

𝑉2

𝑉1
)……...(iii) 

 

 

As C, 𝑉2 and 𝑉1 have constant fixed values, the function within brackets is a constant.,  

Let it be = k  

 

∴  𝑡 =  𝑘𝐶………(iv) 
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PROCEDURE: 

1. Make circuit connection as shown in circuit diagram. 

2. Connect first known valued resistance (say 1 M Ω) and switch on the circuit 

neon. 

3. Note down time of 10 consecutive flashes. 

4. Now increase the resistance R and again note down time for 10 flashes. 

5. We will observe that the interval between two flashes increases with the increase 

of resistance. 

6. In this way note down the time taken for 10 flashes corresponding to different 

known resistors and also for unknown resistance R1 and R2 in the circuit.  

7. Plot a graph b/w resistance R and corresponding time for 10 flashes when the 

unknown resistance is in the circuit so from the graph read the value of 

resistance, which correspond to the time for 10 flashes for the unknown 

resistance. 
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OBSERVATIONS: 

 

 The capacitance of the capacitor = …………... F   

S.No. 

Resistance 

R 

 M 

Time for Ten flashes 

          Seconds 
Mean Time 

t 

Seconds 

Time for 

one flash 

T=t/10(sec) t1 t2 t3 

1       

2       

3       

4       

5       

6       

7       

8       

9       

10       

 

RESULT DISCUSSION: 

From Graph: 

 The value of unknown resistance from the graph R1=……………… M. 

 The value of unknown resistance from the graph R2=……………… M. 

 

PRECAUTIONS AND SOURCES OF ERROR: 

1. Don’t touch naked wires. 

2. The applied voltage must be uniform and must be kept constant throughout the 

experiment. 

3. Note the time for flashes carefully.  

 

CIRCUIT DIAGRAM: 
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PHOTOGRAPH OF THE APPARATUS                       

 

 

                    

  

 

 

 

 

 

 

 

 

 

 

 

 

CIRCUIT BOX 

 

 

EXECRCISE 

 
Study the effect of capacitance on time of flashes for same values of R. 

 

VIVA VOICE 
Q.1      What is the object of your experiment? 

Q.2  What is neon lamp? 

Q.3 On what principle this experiment based? 

Q.4  What is the time constant? 

Q.5      How the time constant varies with the resistance and capacitance? 

Q.6     Why it is not possible to determine the value of low resistance using this 

           experiment? 

Q.7      What is the striking potential? 

Q.8      What is quenching potential? 

Q.9     Can you find out the capacitance of a capacitor? 

Q.10   What causes the neon lamp to give flashes? 
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EXPERIMENT # 06 

 

OBJECT: 

To draw a Hysteresis curve for a given ferromagnetic material (Iron) and determine 

retentivity and coercivity of given material. 

 

              APPARATUS: 

   Two Coil 600 turns, U-shaped Iron core, Commutator switch, Power supply, Rheostat 

10 Ohm, Hall probe, tangent., port cap, Barrel base –PASS, Right angle clamp –PASS, Support 

rod, l = 150 mm, Connecting cords red and blue l = 750 mm, Cobra3 BASIC-UNIT, Cobra3 

power supply. 

                  

THEORY: 

 A magnetic field is generated in a ring-shaped iron core by a continuous 

adjustable direct current applied to two coils. The field strength H and the flux density B 

are measured and the hysteresis recorded. The remanence and the coercive field strength 

of different iron cores can be determined. 

 A great deal of information can be learned about the magnetic properties of a 

material by studying its hysteresis loop. A hysteresis loop shows the relationship 

between the induced magnetic flux density (B) and the magnetizing force (H). It is often 

referred to as the B-H loop. An example hysteresis loop is shown below. 

 

The loop is generated by measuring the magnetic flux of a ferromagnetic material while 

the magnetizing force is changed. A ferromagnetic material that has never been 

previously magnetized or has been thoroughly demagnetized will follow the dashed line 

as H is increased. As the line demonstrates, the greater the amount of current applied 

(H+), the stronger the magnetic field in the component (B+). At point "a" almost all of 

the magnetic domains are aligned and an additional increase in the magnetizing force 

will produce very little increase in magnetic flux. The material has reached the point of 

magnetic saturation. When H is reduced to zero, the curve will move from point "a" to 

point "b." At this point, it can be seen that some magnetic flux remains in the material 

even though the magnetizing force is zero. This is referred to as the point of retentivity 
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on the graph and indicates the remanence or level of residual magnetism in the material. 

(Some of the magnetic domains remain aligned but some have lost their alignment.) As 

the magnetizing force is reversed, the curve moves to point "c", where the flux has been 

reduced to zero. This is called the point of coercivity on the curve. (The reversed 

magnetizing force has flipped enough of the domains so that the net flux within the 

material is zero.) The force required to remove the residual magnetism from the material 

is called the coercive force or coercivity of the material.  

As the magnetizing force is increased in the negative direction, the material will again 

become magnetically saturated but in the opposite direction (point "d"). Reducing H to 

zero brings the curve to point "e." It will have a level of residual magnetism equal to 

that achieved in the other direction. Increasing H back in the positive direction will 

return B to zero. Notice that the curve did not return to the origin of the graph because 

some force is required to remove the residual magnetism. The curve will take a different 

path from point "f" back to the saturation point where it with complete the loop. 

From the hysteresis loop, a number of primary magnetic properties of a material can be 

determined.  

1. Retentivity - A measure of the residual flux density corresponding to the 

saturation induction of a magnetic material. In other words, it is a material's 

ability to retain a certain amount of residual magnetic field when the 

magnetizing force is removed after achieving saturation. (The value of B at point 

b on the hysteresis curve.)  

2. Residual Magnetism or Residual Flux - the magnetic flux density that remains 

in a material when the magnetizing force is zero. Note that residual magnetism 

and retentivity are the same when the material has been magnetized to the 

saturation point. However, the level of residual magnetism may be lower than 

the retentivity value when the magnetizing force did not reach the saturation 

level.  

3. Coercive Force - The amount of reverse magnetic field which must be applied 

to a magnetic material to make the magnetic flux return to zero. (The value of H 

at point c on the hysteresis curve.)  

4. Permeability,  - A property of a material that describes the ease with which a 

magnetic flux is established in the component.  

5. Reluctance - Is the opposition that a ferromagnetic material shows to the 

establishment of a magnetic field. Reluctance is analogous to the resistance in an 

electrical circuit.  

EVALUATION: 

Since the Cobra3 interface measures voltages, the current measurement is performed 

with the aid of a 10 Ω rheostat. I = U/10 Ω Furthermore, the field strength is calculated 

with the formula H = I · n/L 

where H = field strength 

n = number of turns in the coil (600 turns) 

L = average field line length in the core. (solid core: L = 232 mm) 

The factor n/ L changes due to the different dimensions of the two iron cores as follows: 

Solid iron core: n/ L = 2586 in 1/m 

The calculation of the field strength can be combined with a change of the x-axis in the 

visualization. 
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Therefore, choose” channel modification” and set the parameters according to Fig. 5. 

The factor in the mathematical” Operation” depends on the used iron core and is equal 

to n/ L. 

Now, the coercive field strength and the remanence can be extracted from the hysteresis. 

Therefore, use the” zoom” function in the region of the intersection of the axes and then 

choose” survey” to obtain the points of intersection of the and y-axis with aid of the 

cursor lines, which can be freely moved and shifted. 

A comparison of Figs. 6a and 6b shows that the remanence and coercive field strength 

are substantially greater in a solid iron core than in a laminated one. 

Typical values for this experimental set-up are: 

iron core: massive laminated coercive field strength: 436 A/m, 80 A/m remanence: 143 

mT , 41 mT.  
 

PROCEDURE: 

1. The experimental set-up is shown in Fig.1 

2. Connect the cable of the Hall probe with the Force/Tesla Module and attach the 

Hall probe under the yoke in such a manner that the sensor is located directly 

adjacent to the borehole for the positioning pin. 

3. The magnetic field of the coils should be reversed with the commutator switch 

only at a voltage of 0 V as otherwise voltage spikes are generated which can 

affect data transfer. 

4. Set the rheostat to 10 ohms. 

5. The flux density B0, measured by the hall probe, and the current I through the 

coils are recorded. 

6. If residual magnetism is present in the iron core, demagnetize the core as 

follows: 

Set the commutator switch in such a manner that an opposing field is generated. 

Briefly increase the voltage far enough for the flux density to assume a zero 

value; repeat a number of times. 

Or 

Apply A.C supply for 1 minute. 

7. Therefore, set the measuring parameters in the software as follows: 

8. Click on “Measure” Icon on desktop to open “Phywe Measure” window. 

9. Open File and click on “New Measurement” cobra3-Force window will be 

opened and set     SI: no module/sensor    &     S2:  Current (shunt) I 

10. Click on option button to open options window set the parameter as  

Resistor:                    10Ω___  

Y-Range: Current I     3000mA     

 Unit:        Current I     __A__ 

11. Chose the icon” Continue”  

12. Click on “continue” button to open Cobra3-Mesuring to enter the graphical 

illustration during the measurement.  

13. Set current limiter on the power supply to 5 A. After pressing the icon” Start 

measurement”, increase the voltage slowly and uniformly from zero to ten volts 

and decrease it to zero again. Simultaneously, record every value on key press, 

i.e. press” Enter” or” space” after every change of the voltage. 

14. Using the commutator switch reverse the polarity of the voltage. 

15. Again, increase and then decrease the voltage slowly and uniformly. 



Practical Physics                                                                                      Workbook II 

34 

16. Once again reverse the polarity of the voltage with the commutator switch and 

increase the voltage. 

17. Stop the measurement and press the” close” button. 

18. Reset the voltage to 0 V. 

19. The recorded values are represented graphically as flux density as a function of 

current. Right click on graph and select data table to open observation table 

Here, the actual values of the flux density and the current are displayed. 

20. Note down the displayed values in observation column and plot the graph b/w B 

vs.  H (H=I*2586). 

21. Find the values of Coercivity and Retentivity from graph. 

 

 PHOTOGRAPH OF THE APPARATUS 

 

 
Fig. 1 
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OBSERVATIONS: 

 

 

RESULT AND DISCUSSION: 

 

The Hysteresis curve for the given specimen is shown in the graph. 

Retentivity =………mTesla 

Coercivity =………...A/m  

 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

------------------------------------------------------------------------------- 

S.No Flux density 

B (mTesla) 

Field strength 

H (A/m) 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   

21   

22   

23   

24   

25   

26   

27   

28   

29   

30   
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PRECAUTIONS AND SOURCES OF ERROR: 

 

1. Magnetometer should be placed with its arms along east – west and its pointer 

readings should be (0,0). 

2. Solenoids should be exactly similar otherwise the magnetic field produced by the 

individual solenoid will be different. 

3. Current should be varied step by step and always in a correct direction. 

 

EXERCISE PROBLEM 

Find the area of the plane bounded by the B-H curve and investigate the physical 

significance of it. 

 

                          

 

VIVA VOICE 

 
Q.1 What is the object of your experiment? 

Q.2 What Hysteresis curve shows? 

Q.3      What is retentivity?  

Q.4 What is coercive force? 

Q.5 What do you understand by paramagnetic, diamagnetic and ferromagnetic 

substances? 

Q.6       Define permeability of magnetic substance. 
 
Q.7 What is magnetic susceptibility? 

Q.8 What are the practical applications of this experiment? 

Q.9 Why do we prefer soft iron bar over steel? 

 

 

  



Practical Physics                                                                                      Workbook II 

37 

 

EXPERIMENT # 7 

OBJECT: 

To determine the high resistance (of the order of 106 Ω) by Leakage method. 

APPARATUS: 

Given high resistance, 1 µ Farad Capacitor, battery, Ballistic galvanometer, stop watch, 

damping keys, two morse keys, Rheostat, four way key, connecting wires etc.   

THEORY: 

If we are given a high resistance such as of the mega ohm range then we cannot measure 

it accurately by post office box or by potentiometer.  

To measure such a resistance, we determine the rate of discharge of a capacitor through 

the high resistance. A capacitor is first charged by connecting it across the battery and is 

the connected across then given high resistance, so the charge will gradually leak 

through the high resistance. Hence this method of measuring high resistances is known 

as Leakage method.   

If  C be the capacity of the condenser in Farads.  

 R be the given resistance in ohms.  

 Vo be the potential on the condenser after it is fully charged.  

V be the potential on the condenser after it has leaked for t seconds through the 

high resistance. 

t be the time in seconds for which the condenser has discharged through the high 

resistance.  

Then the current through R when the condenser has discharged through it for t sec is 

given by: 

 

 

𝐼 =
−𝑑 𝑄

𝑑𝑡
……………. (i) 

 

Where Q is the charge on the condenser at that instant 

 

or   

𝐼 =
−𝑑 (𝐶 𝑉)

𝑑 𝑡 
………………(ii) 

 

But   

𝐼 =
𝑉

𝑅
……………. (iii) 

 

   
𝑉

𝑅
= −

𝑑 (𝐶 𝑉)

𝑑 𝑡 
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or   

∫
𝑑 𝑡

𝑅 𝐶

𝑡

𝑜

= ∫
𝑑 𝑉

𝑉

𝑉

𝑉𝑜

 

 

or         
𝑡

𝑅 𝐶
 =  𝑙𝑜𝑔𝑒𝑉𝑜 − 𝑙𝑜𝑔𝑒𝑉 

  

or  

𝑅 𝐶 =  
𝑡

𝑙𝑜𝑔𝑒  
𝑉𝑜
𝑉

    . . . . . . . . . . . . . . (𝑖𝑣) 

      

If θo be the throw of the ballistic galvanometer when the condenser is fully charged. θ 

Be the throw of the ballistic galvanometer when the condenser has discharged for t sec 

through the high resistance. 

Then:  

                               

                                                            
𝑉𝑜

𝑉
 =  

𝜃𝑜

𝜃
   . . . . . . . . (v)   

Substituting equation (ii) in (i) we get 

   

R C =  
𝑡

log
e

 
θo
θ

 

Or   

𝑅 =
t

2.303 C log10
θo
θ

 

Or   

 

𝑹 =
𝟎.𝟒𝟑𝟒𝟑𝒕

𝑪(𝒍𝒐𝒈𝜽𝒐−𝒍𝒐𝒈𝜽)
………...(vi) 

PROCEDURE: 

1. Check the condenser, this can be done as, charge the condenser to its full 

capacity and then immediately discharge it through a ballistic galvanometer, again 

charge it and after about 5 – 10 minutes discharge it through the ballistic 

galvanometer. If the two deflections are not the same then change the condenser.  

2. Make the circuit connections as shown in the circuit diagram.  

3. Close the battery key K3 and press the Morse keys K1 and K2 simultaneously.   
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4. After a few seconds release both K1 and K2 simultaneously and note down the 

corresponding deflectionθo.  

5. Again, press both the Morse Keys K1 and K2, keep it pressed for a few seconds 

so that the capacitor is fully charged.  

6. Released the Morse key K1 and K2, and at the same time start a stop watch and 

after a certain time (say 5 seconds) release K1 and note down the deflection θ 

7. Released the Morse key K1 and K2, and at the same time start a stop watch and 

after a certain time (say 5 seconds) release K1 and note down the deflection θ. 

8. Repeat the above procedure a number of times for which the charge leaks 

through the high resistance are such that the deflection θ is half of θo. 

 

 

CIRCUIT DIAGRAM 
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OBSERVATIONS: 

Capacity of the capacitor C = …………………. 10-6 farads 

 

CALCULATIONS: 

 

                          

𝑹 =
𝟎. 𝟒𝟑𝟒𝟑𝒕

𝑪(𝒍𝒐𝒈𝜽𝒐−𝒍𝒐𝒈𝜽)
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charge has leakage 
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𝒍𝒐𝒈𝟏𝟎 𝜽𝒐 
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RESULTS AND DISCUSSION 

Value of high resistance is found to be = …………………… ohms. % 

error………………... 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………. 

 

PRECAUTIONS AND SOURCES OF ERROR: 

(i) Time for leakage must be noted accurately. 

(ii) Keys must be pressed and released gently.  

(iii)Connections must be tight and neat.  

 

VIVA VOICE 
Q.1 What is ballistic Galvanometer? 

 

Q .2 What is the difference between moving coil galvanometer and moving coil ballistic 

galvanometer? 

 

Q.3 What is meant by leakage method? 

 

Q.4 What is order of resistance you have determined? 

 

Q .5 What is the physical significance of RC time constant? 

 

Q.6 Define sensitivity of the ballistic Galvanometer? 

 

Q.7 Why do you prefer a high value galvanometer in this experiment? 
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EXPERIMENT # 8 

 

OBJECT: 

To compare the capacitance of two capacitors by using ballistic galvanometer. 

 

APPARATUS: 

Two capacitors, a morse key, a cell, a ballistic galvanometer, a two-way key, a tap key, 

connecting wires, and a piece of sand paper. 

 THEORY:  

If two capacitors of capacitance, C1 and C2, are charged to the same potential V, then 

the charges q1 and q2 on the capacitors C1 and C2, respectively, are given by                                    

q1 = C1 V and q2 = C2 V 

 If the capacitors are allowed to discharge through a ballistic galvanometer one by one 

and θ1 and θ2 are the first throws produced by the two capacitors C1 and C2 respectively 

then  

Q1 = C1 V = k θ1 (1 + 
ʎ

2
)……………...(i) 

and                                      Q2 = C2 V = k θ2 (1 + 
ʎ

2
)…………...(ii) 

 =  ………(iii) 

If a lamp and a scale arrangement is used and d1 and d2 are the distances through which 

the spot of light moves on the scale then,  

 

= = …………...(iv) 

PROCEDURE 

1. Draw a diagram showing the scheme of connections as in Figure.1. Mark the 

central terminal connected to the lever of the morse key as c, the terminal 

making contact with the knob on pressing as a, and the third terminal as b. 

2. Clean the ends of the connecting wires. Connect the terminal c of the Morse key 

through a capacitor C1 to the side terminal No. 1 of the two-way key/ Four way 

key and through another capacitor C2 to the second side terminal No. 2 of the 

two-way key. Connect the common terminal No. 3 of the two-way key through 

the moving coil ballistic galvanometer to the terminal b of the Morse key. 

Connect a damping key K across the ballistic galvanometer. Connect a cell 

between the terminal No. 3 of the two-way key and the terminal a of the Morse 

key. 

3. Place the ballistic galvanometer on a rigid support, say a stone table, and adjust 

the leveling screws at the base so that the coil turns freely. Set the lamp and scale 

arrangement so that a sharp image of the cross-line in the spot of lights is 

obtained nearly in the middle of the scale placed at a distance of one meter from 

the mirror of the galvanometer. 

21 / cc 21 /

21 / cc 21 / 21 / dd
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Note: Earlier, a capacitor was denoted as a condenser and capacitance as capacity. Some 

books may still use the older notation. 

1. To test the connections, put the plug between 1 and 3 in the two-way key. Press 

the Morse key for an instant and release it. If the spot of light goes beyond the 

scale, use a potential dividing arrangement with the cell. Similarly, test by 

connecting the second capacitor in the circuit. 

2. Bring the spot of light to rest by pressing the damp key (K) just when the spot of 

light is at the resting point on the scale. When the spot is completely at rest, note 

the initial reading. Connect the capacitor C1 with key 1. C1 is charged by 

applying voltage and press the morse key, release it, and note the first throw on 

ballistic galvanometer. Bring the spot of light to rest and repeat three times. 

3. Repeat the observation with second capacitor C2. By connecting C2 with K2 and 

note down second throw in ballistic galvanometer. Take at least three different 

observations by changing the potential applied to the capacitor 

Note. The coil of the ballistic galvanometer comes to rest on pressing the key K because 

an induced current is set up in it on short-circuiting it. According to Lenz`s law, the 

induced current tends to stop the movement. 

 

OBSERVATION 

S.NO VOLTAGE (V) FIRST THROW (ϴ1) SECOND THROW (ϴ2) 

    

    

    

    

    

 

PRECAUTIONS  

1. A moving coil type ballistic galvanometer should be used.  

2. The connecting wires should be short and straight. These should not touch the 

table.  

3. The bring the galvanometer to rest, the tap key placed across the galvanometer 

should be pressed before taking each observation.  

4. The Morse key should be pressed for the same duration for each observation, 

with capacitors C1 and C2.  

5. If with one cell the deflection of the ballistic galvanometer with any one of the 

capacitors goes out of the scale, use a potential dividing arrangement to reduce 

the charging potential.  
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CIRCUIT DIAGRAM 

 

 

 
Figure 1 

 

 

VIVA VOICE 
Q1. What is ballistic Galvanometer? 

Q2.  What is the difference between moving coil galvanometer and moving coil ballistic 

galvanometer? 

Q3.  Define sensitivity of the ballistic Galvanometer? 

Q4. Define capacitance? 

Q5. What are the factors on which the capacitance of the parallel plate capacitor 

depend? 

Q6. Why we press the key for a very very short time? 

7.What is primary standard? And how it is use in order to calibrate the secondary 

standard? 
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