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North East University Bangladesh 

Department of CSE 

Course no: CSE 122 

Experiment no: 06 

Experiment Name: Introduction to Capacitors 

CAUTIONS: 

1. Don’t switch on the supply of the circuit until you have verified the circuit carefully 
2. Take readings of apparatus carefully 
3. Take care of any bare circuit elements in energized condition 
4. Never try to touch bare live wires 

Objective 
The objective of this experiment is to study the basics of capacitors, their physical structure, their 
use as an energy storage device, and the importance of time constant during discharging. 
Theory  
A capacitor is a passive element designed to store energy in its electric field. Besides resistors, 
capacitors are the most common electrical components. Capacitors are used extensively in 
electronics, communications, computers, and power systems. For example, they are used in the 
tuning circuits of radio receivers and as dynamic memory elements in computer systems. 
A capacitor is typically constructed as depicted in Fig. 1a. 

 
Figure 1 (a) A typical capacitor (b) Capacitor connected with a voltage source 

Capacitance is the ratio of the charge on one plate of a capacitor to the voltage difference 
between the two plates, measured in farads (F). 

𝐶 =
𝑞

𝑣
                         (5.2) 

The unit of capacitance is the farad F (or more usually μF = 10−6 F or pF = 10−12 F), which is defined 
as the capacitance when a p.d. of one volt appears across the plates when charged with one 
coulomb. 
Although the capacitance C of a capacitor is the ratio of the charge q per plate to the applied voltage 
v, it does not depend on q or v. It depends on the physical dimensions of the capacitor. For example, 
for the parallel-plate capacitor shown in Fig. 1, the capacitance is given by 

𝐶 =
𝜖𝐴

𝑑
                             (5.3) 

The equation above is for parallel plate capacitors. 
 
 
In general, three factors determine the value of the capacitance: 

1. The surface area of the plates—the larger the area, the greater the capacitance. 
2. The spacing between the plates—the smaller the spacing, the greater the capacitance. 
3. The permittivity of the material—the higher the permittivity, the greater the capacitance. 

Here 
𝐴 = Surface area of plates 
𝜖 = permittivity of dielectric 
𝑑 = Plate separation 
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The amount of charge stored in a capacitor is given by the equation 
𝑞 = 𝐶𝑣 

In a source free RC circuit where the capacitor is discharging, the time constant is given by the 
formula: 

𝜏 = 𝑅𝐶 
The importance of time constant is that it is the time required for the initial charge (voltage) to fall to 
37% of its initial value. 

 
The equation for the voltage across the capacitor is given by the equation 

𝑣 = 𝑉0𝑒
−  

𝑡
𝑅𝐶 = 𝑉0𝑒

−  
𝑡
𝜏  

If we check the ratio of v/V0 for different time, it will be apparent that the capacitor will be almost 
fully discharged if time is equal to 5τ. The table shows the ration of v/V0 for different values of t. 

 
For Series combination the equivalent capacitance (As depicted in figure 7) can be found using the 
formula: 

𝟏

𝑪𝒆𝒒
=

𝟏

𝑪𝟏
+

𝟏

𝑪𝟐
+

𝟏

𝑪𝟑
+ ⋯+

𝟏

𝑪𝑵
                               (𝟓.𝟏𝟑) 

𝑪𝒆𝒒 =
𝟏

𝟏
𝑪𝟏

+
𝟏
𝑪𝟐

+
𝟏
𝑪𝟑

+ ⋯+
𝟏
𝑪𝑵

                                     (𝟓.𝟏𝟒) 

The equivalent capacitance of series-connected capacitors is the reciprocal of the sum of the 
reciprocals of the individual capacitances. 

 
For parallel combination the equivalent capacitance (As depicted in figure 6) can be found using the 
formula: 

𝑪𝒆𝒒 = 𝑪𝟏 + 𝑪𝟐 + 𝑪𝟑 + ⋯+ 𝑪𝑵                               (𝟓.𝟏𝟐) 

The equivalent capacitance of N parallel-connected capacitors is the sum of the individual 
capacitances. 
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Apparatus Needed 

 Trainer Board (Bread board) 

 Resistance: Different values 

 Capacitance: different values 

 LED 

 DC Voltmeter 

 DC Ammeter 

 DC power supply  

 Connecting wires 
Experimental setup 

 
Figure 1 

 
Figure 2 

Procedure 
1. Setup the circuit as shown in figure 1.  When you connect the end of the capacitor to a, the 

capacitor will charge up and when you connect the end of capacitor to part b it will start to 
discharge. 

a. Find the values of Capacitor and resistor. 
C=________, R=________. 

b. Find the time constant of the discharging circuit. 
τ=________. 

c. Find the total charge stored in capacitor. 
Q=_____________. 

d. Connect a voltmeter across the capacitor to observe the voltage change when you 
charge and discharge the capacitor. 

i. If the voltage change is very quick, change the value of capacitor and resistor 
such the time constant is sufficiently large. And repeat step a through d. 

2. Change the circuit in figure 1 to add a LED in series with the resistor (as shown in figure 2).  
a. Using different time constant values observe what happens. 

 


