
Find the energy stored in a spherical
capacitor

Question 6: The inner and outer radii of a spherical capacitor are 5cm and 6cm. Find the energy of the

capacitor if a potential difference of 1000V is applied to it. Solution: The capacitance of this capacitor is

calculated as, C = 3.3363 &#215; 10 -12 F. U = 1/2 CV 2. U = 21 &#215; 3.3363 &#215; 10 -12 &#215;

(1000) 2. U = 1.66815 &#215; 10 -9 J

Note that this is different from a parallel-plate capacitor which would normally have equal magnitude but

opposite sign charges [mathjaxinline]Q[/mathjaxinline] and [mathjaxinline] ...

Energy Stored in a Capacitor. Moving charge from one initially-neutral capacitor plate to the other is called

charging the capacitor. When you charge a capacitor, you are storing energy in that capacitor. Providing a

conducting path for the charge to go back to the plate it came from is called discharging the capacitor. If you

discharge the ...

Knowing that the energy stored in a capacitor is (U_C = Q^2/(2C)), we can now find the energy density (u_E)

stored in a vacuum between the plates of a charged parallel-plate capacitor. We just have to divide (U_C) by

the volume Ad of space between its plates and take into account that for a parallel-plate capacitor, we have (E

= sigma ...

Figure (PageIndex{2}): An electronic stud finder is used to detect wooden studs behind drywall. The electrical

energy stored by a capacitor is also affected by the presence of a dielectric. When the energy stored in an

empty capacitor is (U_0), the energy (U) stored in a capacitor with a dielectric is smaller by a factor of

(kappa).

How do you estimate the energy, E, stored in a capacitor with a capacitance, C, and an applied voltage, V? It''s

equivalent to the work done by a battery to move charge Q to the capacitor. The resulting equation is: E =

&#189; &#215; C &#215; V&#178;.

From the definition of voltage as the energy per unit charge, one might expect that the energy stored on this

ideal capacitor would be just QV. That is, all the work done on the charge in moving it from one plate to the

other would appear as energy stored. But in fact, the expression above shows that just half of that work

appears as energy stored in the capacitor.

When they are connected, charges will redistribute until both capacitors reach a common potential. During this

process, some energy is lost. Let''s find out how much. The initial energy stored in the first capacitor (E 1) is

given by: ...

Page 1/2



Find the energy stored in a spherical
capacitor

Example 5.3: Spherical Capacitor As a third example, let''s consider a spherical capacitor which consists of

two concentric spherical shells of radii a and b, as shown in Figure 5.2.5. The inner shell has a charge +Q

uniformly distributed over its surface, and the outer shell an equal but opposite charge -Q. What is the

capacitance of this ...

Find the electric potential energy stored in the capacitor. There are two ways to solve the problem - by using

the capacitance, by integrating the electric field density. Using the capacitance, (The capacitance of a spherical

capacitor is derived in Capacitance Of Spherical Capacitor.) $$C = ...

Spherical capacitor. A spherical capacitor consists of a solid or hollow spherical conductor of radius a,

surrounded by another hollow concentric spherical of radius b shown below in figure 5; Let +Q be the charge

given to the inner sphere and -Q be the charge given to the outer sphere.

By evaluating ?i 2 Rdt, show that when a capacitor is charged by connecting it to a battery through a resistor,

the energy dissipated as heat equals the energy stored in the capacitor. Find the ...

Find the electric potential energy stored in the capacitor. There are two ways to solve the problem - by using

the capacitance, by integrating the electric field density. Using the capacitance, (The capacitance of a spherical

capacitor is derived in Capacitance Of Spherical Capacitor.) $$C = 4 pi epsilon_{0}

frac{r_{a}r_{b}}{r_{b}-r_{a}}$$

Knowing that the energy stored in a capacitor is (U_C = Q^2/(2C)), we can now find the energy density (u_E)

stored in a vacuum between the plates of a charged parallel-plate capacitor. We just have to divide (U_C) by

the volume ...

Integrating Energy Density in Spherical Capacitor o Electric field: E(r) = Q 4pe0 1 r2 o Voltage: V = Q 4pe0 b

a ab = Q 4pe0 1 a 1 b o Energy density: uE(r) = 1 2 e0E 2(r) +Q-Q E b a o Energy stored in capacitor: U = Z b

a uE(r)(4pr2)dr o )U = Z b a 1 2 e0 Q2 (4pe0)2 1 r4 (4pr2)dr o )U = 1 2 Q2 4pe0 Z b a 1 r2 dr = 1 2 Q2 4pe0 1

a ...

By evaluating ?i 2 Rdt, show that when a capacitor is charged by connecting it to a battery through a resistor,

the energy dissipated as heat equals the energy stored in the capacitor. Find the charge on each of the

capacitors 0.20 ms after the switch S is closed in the figure.
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