
Practice 2 

Q1.The switch in the circuit in Fig. 7.8 has been closed for a long time, and it is opened at t =0. Find v(t) for t≥	
0.  

 

 
 
 
 
 
 
 
 
 
 
 

Q2. Assuming that i(0) =	10 A, calculate i(t) and ix (t) in the circuit then find i(t) when the inductor is connected 
with the source ( the increase in the current). 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

resistance at the capacitor terminals. Our objective is always to first
obtain capacitor voltage From this, we can determine and 

The and resistors in series can be combined to give a
resistor. This resistor in parallel with the resistor can

be combined so that the equivalent resistance is

Hence, the equivalent circuit is as shown in Fig. 7.6, which is analogous
to Fig. 7.1. The time constant is

Thus,

From Fig. 7.5, we can use voltage division to get so

Finally,

ix !
vx

12
! 0.75e"2.5t A

vx !
12

12 # 8
 v ! 0.6(15e"2.5t) ! 9e"2.5t V

vx;
v ! v(0)e"t!t ! 15e"t!0.4 V,  vC ! v ! 15e"2.5t V

t ! ReqC ! 4(0.1) ! 0.4 s

Req !
20 $ 5
20 # 5

! 4 %

5-%20-%20-%
12-%8-%

ix.vxvC.
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Figure 7.5
For Example 7.1.

Figure 7.6
Equivalent circuit for the circuit in
Fig. 7.5.

Practice Problem 7.1

Figure 7.7
For Practice Prob. 7.1.

The switch in the circuit in Fig. 7.8 has been closed for a long time,
and it is opened at Find for Calculate the initial
energy stored in the capacitor.

Solution:
For the switch is closed; the capacitor is an open circuit to dc,
as represented in Fig. 7.9(a). Using voltage division

Since the voltage across a capacitor cannot change instantaneously, the
voltage across the capacitor at is the same at or

vC (0) ! V0 ! 15 V

t ! 0,t ! 0"

vC (t) !
9

9 # 3
 (20) ! 15 V,  t 6 0

t 6 0,

t & 0.v(t)t ! 0.
Example 7.2

Figure 7.8
For Example 7.2.
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Refer to the circuit in Fig. 7.7. Let Determine 
and for 

Answer:60e"0.25t V, 20e"0.25t V, "5e"0.25t A.

t & 0.io
vC 

, vx 
,vC 

(0) ! 60 V.
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In summary:

7.3 The Source-Free RL Circuit 261

The Key to Working with a Source-Free RL Circuit
Is to Find:
1. The initial current through the inductor.
2. The time constant of the circuit.t

i(0) ! I0

With the two items, we obtain the response as the inductor current
Once we determine the inductor current 

other variables (inductor voltage resistor voltage and resistor
current ) can be obtained. Note that in general, R in Eq. (7.19) is the
Thevenin resistance at the terminals of the inductor.

iR
vR,vL,

iL,iL(t) ! i(t) ! i(0)e"t!t.

When a circuit has a single inductor
and several resistors and dependent
sources, the Thevenin equivalent can
be found at the terminals of the induc-
tor to form a simple RL circuit. Also,
one can use Thevenin’s theorem when
several inductors can be combined to
form a single equivalent inductor.

Assuming that calculate and in the circuit of
Fig. 7.13.

Solution:
There are two ways we can solve this problem. One way is to obtain
the equivalent resistance at the inductor terminals and then use
Eq. (7.20). The other way is to start from scratch by using Kirchhoff’s
voltage law. Whichever approach is taken, it is always better to first
obtain the inductor current.

■ METHOD 1 The equivalent resistance is the same as the
Thevenin resistance at the inductor terminals. Because of the depend-
ent source, we insert a voltage source with at the inductor
terminals a-b, as in Fig. 7.14(a). (We could also insert a 1-A current
source at the terminals.) Applying KVL to the two loops results in

(7.3.1)

(7.3.2)

Substituting Eq. (7.3.2) into Eq. (7.3.1) gives

i1 ! "3 A,  io ! "i1 ! 3 A

6i2 " 2i1 " 3i1 ! 0  1  i2 !
5
6

 i1

2(i1 " i2) # 1 ! 0  1  i1 " i2 ! " 

1
2

vo ! 1 V

ix (t)i(t)i(0) ! 10 A, Example 7.3

Figure 7.13
For Example 7.3.

Figure 7.14
Solving the circuit in Fig. 7.13.
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Q4. In the circuit shown in Fig. 7.19, find io, vo, and i for all time, assuming that the switch was open for a long 
time.  

 
 
 
 
 
 
 
 
 
 
Q5. e(t) = 9 sin ( 200 t – 80) 
From the equation above find : 
Peak-to-peak value = 
Maximum value = 
Angular velocity = 
Frequency = 
Time period = 
Phase angle = 
Effective value = 
Phasor = 
 
 
Q6.A 5Ω resistor is connected in series with an inductor and a capacitor that are connected 
in parallel with reactance of 3Ω and 6Ω, respectively. Find the total impedance and the 
current , voltage, active and reactive power for each of the elements if E= 90 < 90. 
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For the circuit in Fig. 7.18, find for 

Answer:5e!2t A, t 7 0.

t 7 0.i(t)Practice Problem 7.4

Figure 7.18
For Practice Prob. 7.4.

In the circuit shown in Fig. 7.19, find and i for all time, assum-
ing that the switch was open for a long time.

Solution:
It is better to first find the inductor current i and then obtain other
quantities from it.

For the switch is open. Since the inductor acts like a short
circuit to dc, the resistor is short-circuited, so that we have the
circuit shown in Fig. 7.20(a). Hence, and

Thus, 
For the switch is closed, so that the voltage source is short-

circuited. We now have a source-free RL circuit as shown in
Fig. 7.20(b). At the inductor terminals,

so that the time constant is

Hence,

Since the inductor is in parallel with the and resistors,

and

io (t) "
vL

6
" ! 

2
3

e!t A,  t 7 0

vo (t) " !vL " !L 
di
dt

" !2(!2e!t) " 4e!t V,  t 7 0

3-#6-#

i(t) " i(0)e!t!t " 2e!t A,  t 7 0

t "
L

RTh
" 1 s

R
 Th " 3  " 6 " 2 #

t 7 0,
i(0) " 2.

vo  (t) " 3i(t) " 6 V,  t 6 0

i(t) "
10

2 $ 3
" 2 A,  t 6 0

io " 0,
6-#

t 6 0,

io , vo ,Example 7.5

Figure 7.19
For Example 7.5.

Figure 7.20
The circuit in Fig. 7.19 for: (a) 
(b) t 7 0.
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Q7.A transformer with 50 primary turns and 200 secondary turns. If it has a secondary 
voltage of 40 V and 5A secondary current, find the primary voltage and current if there is no 
loss in the power. Then find the active power if the power factor is 0.5 . 


