
A Product of: 

USER'S MANUAL 

HIGH RESISTANCE BY LEAKAGE METHOD USING 

BALLISTIC GALVANOMETER 

RAMAN SCIENCTIFIC INSTRUMENT 
23, AWAS VIKAS, ROORKEE- 247667 

Ph. No. +91 7500991177, 941 2072136 
visit us at www.rsiindia.com, email: info@rsiindia.com; rsi_india@yahoo.com 



Object: To Determine A High Resistance by Leakage Method Using Bllistic Galvanometer. 

Formula Used: 
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To Determine A High Resistance by Leakage Method 
Using Ballistic Galvanometer 

Apparatus used: Ballistic Galvanometer, accumulator, Morse key, two-way key standard 
Condenser (capacity of the order of 1.0 or 0.5 .F), given resistor, stop watch and connection 
wires. 

The high resistance R is given by, 

R=t/2.3026 C log1o (o/1) 

where, t = time period of the leakage of condenser through the resistance, 
e0 = first throw of spot of light when initially the condenser is discharged through ballistic 
galvanometer. 

Theory: 

1 = first throw of spot of light when the condenser is discharged through the ballistic 
galvanometer after a leakage of charge for time t through R. 
C= capacity of the standard condenser. 

Resistance refers to the property of a substance that impedes the flow of electric current. Some 
substances resist current flow mnore than others. If a substance offers very high resistance to 
current flow it is called an insulator. If its resistance to current flow is very low, it is called a 

conductor. Resistivity refers to the ability of substances to resist current flow. Good conductors 
have low resistivity and insulators have high resistivity. Resistance at the Molecular Level 
Resistance to current flow occurs at the molecular level of substances. For example, a metal 
conductor, such as copper, consists of atoms having free electrons in their outer most shells. 
However, if a potential difference, also called voltage, is applied across the conductor, such as 
with a battery, free electrons flow from the negative to the positive terminals. Electric current 
refers to the rate of flow of electric charge, which causes free electrons to flow. For extremely 
low resistivity, it As electrons move through the conductor, some collide with atoms, other 
electrons, or impurities in the metal. It is these collisions that cause resistance. The molecular 
makeup of a substance determines the number of collisions, or amount of resistance, to electron 
flow. Since the molecular makeup of copper provides is often used as a conductor in electric 
circuits. Ohm's Law In 1789-1854, German physicist George Simon Ohm formulated the 
relationships among voltage, current, and resistance into what is referred to as Ohm's law: according to this low "The current in a circuit is directly proportional to the applied potential 
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difference and inversely proportional to the resistance of the circuit." Therefore, voltage can be 
calculated using the formula: E = |*R Resistance can be calculated using the formula: R = E/| It is 
important to note that adjusting voltage or current cannot change resistance. Resistance in a 
circuit is a physical constant and can only be modified by changing components, exchanging 
resistors for those rated at more or fewer ohms, or by adjusting variable resistors. Here is a 
memory aid to help remember these formulas: 

The international Standard (Si) unit of resistance is the ohm, designated by the Greek letter Q. 
One ohm of resistance is equal to the resistance of a circuit in which a potential difference of one 
volt produces a current of one ampere. 

Resistor is a passive component used to control current in a circuit. Its resistance is given by the 
ratio of voltage applied across its terminals to the current passing through it. Thus a particular 
value of resistor, for fixed voltage, limits the current through it. They are omnipresent in 
electronic circuits. The most common type of resistor consists of a small ceramic (clay) tube 
covered partially by a conducting carbon film. The composition of the carbon determines how 
much current can pass through. Resistors are too small to have numbers printed on them and so 
they are marked with a number of coloured bands. Each colour stands for a number. Three colour 
bands shows the resistors value in ohms and the fourth shows tolerance. Resistors can never be 
made toa precise value and the tolerance band (the fourth band) tells us, using a percentage, 
how close the resistor is to its coded value. The resistor on the left is 4700 ohms. 

Types of resistor There are different types of resistor depending upon their construction, power 
dissipation capacities and tolerance of the value. Such as Carbon 

Composition Resistor 

Metal Film Resistor 

Carbon Film Resistor 

Non Linear Resistor 
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Varistor 
Thermistor 

Procedure: 

A) Setting of ballistic galvanometer and lamp & scale arrangement: 
1. Place ballistic galvanometer at plane surface. 
2. Look at coil of ballistic galvanometer at the middle of core and moves freely. 

3. If coil does not centered properly, then use leveling screw. 
4. Place lamp and scale arrangement at a distance of one meter from the mirror of 

galvanometer. 
5. Incident laser light at the mirror of ballistic galvanometer. 
6. Adjust lamp and scale arrangement so that spot of light moves freely on scale. 
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7. Set rest position of spot at zero division of scale. (Slide scale horizontally and vertically if 
necessary). 

8. G0ve slight rotation to the coil (use upper screw) and see reflecting spot moves freely 
straight on full scale (both side of scale without up and down and italic motion of spot). 

9. If reflecting spot does not move freely straight- wise than again use leveling screw or 
change a bit position of scale vertically. 

10. When spot move freely straight wise on full scale than galvanometer is prepare for 
experimental procedure. 

B) To measure unknown High Resistance 
11. Connect main cord to the trainer. 

12. Take two patch cords from accessory box and connect them between 5 & 6 point of the 
trainer and ballistic galvanometer. 

13. Select toggle switch S1 at off position and S2 at Open position. 
14. Select toggle switch S3 and S4 on position 
15. Select unknown resistance at R4 position and capacitance at .47uF by given rotary 

switches. 

16. Now switch ON the trainer then DC supply switch S1, so that the supply capacitor circuit 
will be complete and capacitor will be charge with same voltage. 

17. After 20-25 seconds suddenly select switch S4 at position 2, so that the galvanometer 
circuit will be complete and capacitor will discharge through galvanometer. Carefully note 
the first throw 00 corresponding to the charge q0. 

Note: Laser spot moves about its rest position. 00 is calculated by taking difference of the two 
positions of the first oscillation where it stops. If the two positions are on the opposite side of 
the rest position then they are added to get Oo. 

18. Wait till position of the spot of light on the scale set on zero position. 
19. Now select S4 back on position 1, so that capacitor will charge again with same potential. 
20. Select toggle switch $3 on position 2 and immediately start the stop-watch. Now capacitor 

has leaked for a known timet, say 5 seconds, then immediately select toggle switch S4 on 
position 2 so capacitor will discharge throw galvanometer and observe the first throw '. 

21. Repeat this self-leakage experiment for different values of leakage time i.e.15, 20, 25 
seconds...etc. noting the value of the throw ' for each time of t. 

22. Again set toggles S3 and S4 on position 1 so capacitor will be charge. 

23. Select toggle S2 on Short position. 
24. Wait till position of the spot of light on the scale set on zero position. 
25. Select toggle switch $3 on position 2 and immediately start the stop-watch. Now capacitor 

has leaked throw resistance R for a known time t, say 5 seconds, then immediately select 
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26. Repeat this experiment for different values of leakage time i.e.15, 20, 25 Seconds .....etc. 

toggle switch S4 on position 2 now capacitor will discharge throw galvanometer and 

observe the first throw 91. 

27. Repeat all experiment for different combination of R and C. 

Observations: 

Capacitance of the capacitor C= 

noting the value of the throw 01 for each time of t. 

Initial position of the spot on the scale =. 

First throw due to charge q0, 90 =........ 

Observation Table: 
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S.No Leakage 

3 

5 

time 

t (in sec) 
15 
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20 

25 

30 

35 

Initial 

First throw after the charge had leaked 

Self-leakage Leakage throw R 
Final 

log A 

Initial Final 

Plot a graph taking the various values of time t along X-axis Corresponding values of log1o (@/01) 
along Y-axis. The graph should be similar to below: 

t’ 

4 

P 

01 

X 

log1o log10 
(00/0") (eo/01) 



Results" 

Or, 

AN 

Find the slop of curve & calculate the self-eakage resistancer from the relation 

Or, 
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R'= 

1 

2.306 X CX log1o 

Similarly plot a graph between t and log1o (8o/e1) & find the resistance R by following relation 

R 

R' = 

1 

1 

-X 
2.306 X C AC 

2.306 X CX log10 e, 

R' 

1 1 

BC 

1 

1 

If C is taken in microfarad, R is calculated directly in mega ohm. 

r 

Find the value of r and R' for different values of t and take their mean value (r&R both) for 
calculating unknown resistance R 

-X 2.306 X C AC 
BC 

mega ohm 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

