Grade 11 S — Physics
Chapter 13: Capacitor







Quiz Capacitor 20 min

The adjacent figure is a diagram of a )
simplified circuit of the flash of a camera.
The circuit includes: a source of constant
voltage E = 300V, a capacitor of capacitance
C, a resistor of resistance R = 10kQ, a lamp
(L) considered as a resistor of resistance r = H

and a switch (K). ueV)

1)Charging the capacitor: o —
(K) Is turned to position (1) at ¢, = 0 and the | / e )
neutral capacitor starts charging. 150 '
The graph of figure (1) represents the voltage /
u, across the capacitor as a function of time. l/ 1)




Quiz Capacitor 20 min

1. Indicate the value of u, at the end of the
charging process.

2.Use figure (1) to prove that the
capacitance of the capacitor iIs C = 2 X

10~ *F.
3. Determine the current flowing In the B H
. ; uc(V)
circuit when uys = 100V. " |
4. Calculate the energy Wioreq Stored in
the capacitor at the end of the charging s |- Fig. (1)
Process. ~ /
?5/ o
>



Quiz Capacitor 20 min
E =300V, R = 10kQ

1. Indicate the value of u, at the end of the charging process.

uc(V)

At the end of charging us = E = 300V "
2.Use figure (1) to prove that the

225
capacitance of the capacitor Is € =2 x ™ / Fig. (1)

1074F. /
Att=1 u;=0.63xE=0.63x 300 ts)

=) u; =189V W)

(kS YAy




Quiz Capacitor 20 min
E=300V,R=10kQ

3. Determine the current flowing in the circuit when u, = 100V

Using law of addition of voltage: " |

Ug = Ug +Uc W) E =up + 100 /

189 f--— Fig (1)
=) 300 = up +100 W) up =200V E"
) uz=RxI W) 200 = 10000 x I / o
> I=0.024




Quiz Capacitor 20 min
E=300V,R =10k

4.Calculate the energy W;,req Stored in the capacitor at the end of

the charaing process u(V)
ging p - !
. 1 2 225
W = E Cuc 189 |- Fig. (1)
m) W =0.5x2x10"* x (300)? / "
= 2

> W =9j



Quiz Capacitor

2) Discharging the capacitor:

When the capacitor is fully charged, the switch

IS turned to position (2) at an instant taken as a

new origin of time. The capacitor discharges

through the lamp (L). The camera’s flash emits

light as long as u, Is greater than 180 V. The

graph of the figure (2) represents the voltage u,

as a function of time.

1. Write the relation between u,. and the voltage
across the lamp u; in the discharging circuit.

2. Determine the time constant of the discharging
circuit. Deduce r.

20 min
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Quiz Capacitor 20 min

3.Refer to figure (2) to determine the time ’
Interval At during which u, > 180V.

4.Calculate the value of the current In the
circuit, and determine the energy stored In
the capacitor when u, = 180V.

M
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Quiz Capacitor 20 min

The camera’s flash emits light as long as u, IS
greater than 180 V.

1. Write the relation between u,. and the voltage
across the lamp u; in the discharging circuit.

(L)

In discharging process:  ug = up

2. Determine the time constant of the discharging -\ 1
circuit. Deduce r. i\
Att =1, uc=0.37E = 0.37 x 300 B u; =111V E
N\
» From thegraph 7 =0.2s . ‘x____ e

"h}

0 02 04 06 08 1

T=RCH) 0.2=rx2x10"*H) 7r=1000Q



Quiz Capacitor 20 min
The camera’s flash emits light as long as u Is greater than 180 V.

3.Refer to figure (2) to determine the time interval At during which
UC 2 180V AUE{V}
uc = 180Viswhen: 0<At<0.2

\ Fig. (2) —
4. Calculate the value of the current In the circuit, ., \\
and determine the energy stored in the capacitor ., \

when u, = 180V. oo |- NG
ug = uc = 180V e

up =RxI W) 180 = 1000 x I
I=0.184






