Intermediate Exam Il: Problem #1 (Spring '05)

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance C;.
(b) Find the voltage V3 across capacitor Cs.
(c) Find the the charge Q, on capacitor Cj. C3=3uF

tsl336
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Intermediate Exam Il: Problem #1 (Spring '05)

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance C;.
(b) Find the voltage V3 across capacitor Cs.
(c) Find the the charge Q, on capacitor Cj. C3=3uF

Solution:

1 1\!
(@) Co=C1+C, =3uF, Cyq= < ) = 1.5uF.

tsl336
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Intermediate Exam Il: Problem #1 (Spring '05)

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance C;.

(b) Find the voltage V3 across capacitor Cs.

(c) Find the the charge Q, on capacitor Cj.

Solution:

1
(a) Cip = C1 +Cy = 3uF, Ceq = <

(b) Q3 = Qu2 = Qo = Ceg(8V) = 12C

Qs _ 12uC
_ S Ay
= Va= G T BuF

tsl336
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Intermediate Exam Il: Problem #1 (Spring '05)

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance C;.

(b) Find the voltage V3 across capacitor Cs.
(c) Find the the charge Q, on capacitor Cj. C3=3uF
| |

C,=2uF

Solution:
(@) Ciz=C1+Cy =3uF, Coy= LJFL 71—151:

12 =L 2 = oMK, eq = Cz G = 1.5uF.
(b) Q3 = Qu2 = Qo = Ceg(8V) = 12C

Qs _ 12uC
_ S Ay
= Va= G T BuF

(c) @ = VG = 8uC.

tsl336



Intermediate Exam Il: Problem #2 (Spring '05) hﬁiﬁh'

Consider the electrical circuit shown.

(a) Find the equivalent resistance Ry,.

(b) Find the current I5 through resistor Rs.

Iy

T R =30 Ry= 6Q

sl337



Intermediate Exam Il: Problem #2 (Spring '05) hﬁiﬁh'

HE GE | E88 68
Consider the electrical circuit shown.

(a) Find the equivalent resistance Ry,.

(b) Find the current I5 through resistor Rs.

T R =30 Ry= 6Q

Solution:

1 1\!
Rg=[—+—) = - — 40).
(a) Rz (R3 + Re > 2Q), Rey = Ro + Rz = 40

sl337



Intermediate Exam Il: Problem #2 (Spring '05)

Consider the electrical circuit shown.

(a) Find the equivalent resistance Ry,.

(b) Find the current I5 through resistor Rs.

Solution:
1 1\!
(@) Rz = (R73 + R76> =20,
(0) I = Ig = 2 —3A
Reg

= V3 = V34 = I36R3 = 6V

sl337

R= 6Q

Reg = Ry + Rgg = 4Q0.

= ;= > =2A.




Intermediate Exam Il: Problem #3 (Spring '05)

This RC circuit has been running for a long time.

(a) Find the current I, through the resistor Rj.

(b) Find the voltage V( across the capacitor.

—\W

12V

|
1

C =7nF

ts1338




Intermediate Exam Il: Problem #3 (Spring '05) hﬁiﬁh'

EEWUE | EER
This RC circuit has been running for a long time.

(a) Find the current I, through the resistor Rj.

—\W

12V

(b) Find the voltage V( across the capacitor.

Solution:

ts1338



Intermediate Exam Il: Problem #3 (Spring '05)

ts1338

This RC circuit has been running for a long time.

(a) Find the current I, through the resistor Rj.

(b) Find the voltage V( across the capacitor.

Solution:

_ & v _
T Ri+Ry, 6O
(b) Ve = Vy = LRy = (2A)(40) = 8V.

@ Ic=0 L

2A.

—\W

12V

|
1

C =7nF




Intermediate Exam Il: Problem #4 (Spring '05) !mﬁm.'

Consider a charged particle moving in a uniform magnetic field as shown. The velocity is in y-direction and the
magnetic field in the yz-plane at 30° from the y-direction.

(a) Find the direction of the magnetic force acting on the particle.
(b) Find the magnitude of the magnetic force acting on the particle.

z

B =4mT

~ 30°  v=3m/s

q=5nC

y

tsl339



Intermediate Exam Il: Problem #4 (Spring '05) !mﬁm.'

Consider a charged particle moving in a uniform magnetic field as shown. The velocity is in y-direction and the
magnetic field in the yz-plane at 30° from the y-direction.

(a) Find the direction of the magnetic force acting on the particle.
(b) Find the magnitude of the magnetic force acting on the particle.

z

B =4mT

~ 30°  v=3m/s

q=5nC

y

Solution:

(a) Use the right-hand rule: positive x-direction (front, out of page).

tsl339



Intermediate Exam Il: Problem #4 (Spring '05) !mﬁm.'

Consider a charged particle moving in a uniform magnetic field as shown. The velocity is in y-direction and the
magnetic field in the yz-plane at 30° from the y-direction.

(a) Find the direction of the magnetic force acting on the particle.
(b) Find the magnitude of the magnetic force acting on the particle.

z

B =4mT

~ 30°  v=3m/s

q=5nC

y

Solution:

(a) Use the right-hand rule: positive x-direction (front, out of page).
(b) F=quBsin30° = (5 x 107°C)(3m/s)(4 x 1073T)(0.5) = 3 x 10~ 1IN

sl339



Intermediate Exam II: Problem #1 (Spring '06) Y

HE GE | E88 68
The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the charge Qs on capacitor Cs.

(b) Find the charge Q, on capacitor Cj. UH

tsl351



Intermediate Exam II: Problem #1 (Spring '06) Y

HE GE | E88 68
The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the charge Qs on capacitor Cs.

(b) Find the charge Q, on capacitor Cj. UH

Solution:

(a) Qs = C3(12V) = (3uF)(12V) = 36uC.

tsl351



Intermediate Exam II: Problem #1 (Spring '06) Y

HE GE | E88 68
The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the charge Qs on capacitor Cs.

(b) Find the charge Q, on capacitor Cj. UH

Solution:

(@) Qs = C3(12V) = (3uF)(12V) = 36yC.
(b) Q2 = Q2 = C1p(12V) = (1uF)(12V) = 12uC.

tsl351



Intermediate Exam Il: Problem #2 (Spring '06)
Consider the two-loop circuit shown.

(a) Find the current I.
(b) Find the current I,.

tsl352

29%

2V

10V

29%

3Q




Intermediate Exam II: Problem #2 (Spring '06) Y

Consider the two-loop circuit shown.

o
i 1
(a) Find the current I. v ¢ 1
(b) Find the current I,.
20 % g 2Q
10V

29% %29

3Q ¢ I

Solution:

(@) —2Q)(L) +10V - 2Q)() -2V=0 = L = % =2A.

tsl352



Intermediate Exam Il: Problem #2 (Spring '06)

Consider the two-loop circuit shown.

o
i 1
(a) Find the current I. v ¢ 1
(b) Find the current I,.
20 % g 2Q
10V

29% %29

3Q
AAAA f I
Solution:

@ —(2Q)(I) + 10V — 2Q)(h) =2V =0 = I, — % —2A.
(b) —(20)(I) + 10V — 20)(B) — (3Q) () =0 = I — 2¥ _ 1434,

7Q
tsl352




Intermediate Exam Il: Problem #3 (Spring '06) bt

In this RC circuit the switch S is initially open as shown.

(@) Find the current I right after the switch has been closed.

(b) Find the currentI a very long time later.

— 5nF

tsl353



Intermediate Exam Il: Problem #3 (Spring '06) bt

In this RC circuit the switch S is initially open as shown.

(@) Find the current I right after the switch has been closed.

(b) Find the currentI a very long time later.

— 5nF

Solution:

. 12V
(@) No current through 2Q-resistor: I = 0 = 3A.

tsl353



Intermediate Exam Il: Problem #3 (Spring '06) bt

In this RC circuit the switch S is initially open as shown.

(@) Find the current I right after the switch has been closed.

(b) Find the currentI a very long time later.

— 5nF

Solution:
. 12V
(@) No current through 2Q-resistor: I = 0 = 3A.
. 12V
(b) No current through capacitor: I = — = 2A.

6Q)

tsl353



Intermediate Exam II: Problem #4 (Spring '06) O

A current loop in the form of a right triangle is placed in a uniform magnetic field of magnitude B = 30mT as
shown. The current in the loop is I = 0.4A in the direction indicated.

(a) Find magnitude and direction
of the force F; on side 1 of the triangle. B i

(b) Find magnitude and direction
of the force I, on side 2 of the triangle.

20cm

20cm

tsl354



Intermediate Exam II: Problem #4 (Spring '06) O

A current loop in the form of a right triangle is placed in a uniform magnetic field of magnitude B = 30mT as
shown. The current in the loop is I = 0.4A in the direction indicated.

(a) Find magnitude and direction
of the force F; on side 1 of the triangle. B i

(b) Find magnitude and direction
of the force I, on side 2 of the triangle.

20cm

20cm

Solution:

(@) By =IL x B =0 (angle between L and B is 180°).

tsl354



Intermediate Exam II: Problem #4 (Spring '06) O

A current loop in the form of a right triangle is placed in a uniform magnetic field of magnitude B = 30mT as
shown. The current in the loop is I = 0.4A in the direction indicated.

(a) Find magnitude and direction
of the force F; on side 1 of the triangle. B i

(b) Find magnitude and direction
of the force I, on side 2 of the triangle.

20cm

20cm

Solution:

(@) By =IL x B =0 (angle between L and B is 180°).

(b) F, = ILB = (0.4A)(0.2m) (30 x 1073T) = 2.4 x 10~°N.
Direction of F»: @ (into plane).

tsl354



Unit Exam II: Problem #4 (Spring '07) hﬁhﬁ'

Consider the configuration of two point charges as shown.

(a) Find the energy Uz stored on capacitor Cs.
(b) Find the voltage V4 across capacitor Cj. C,=2uF C,=2uF

(c) Find the voltage V; across capacitor Cy. 11 11
11 ||

6V

(d) Find the charge Q on capacitor C;.

tsl362



Unit Exam II: Problem #4 (Spring '07) hﬁhﬁ'

Consider the configuration of two point charges as shown.

(a) Find the energy Uz stored on capacitor Cs.
(b) Find the voltage V4 across capacitor Cj. C,=2uF C,=2uF

(c) Find the voltage V; across capacitor Cy. 11 11
11 ||

6V

(d) Find the charge Q on capacitor C;.

Solution: ' C3;=3uF

(@) Us = = (BuF)(6V)? = 54].

N =
@)

~

1]

9]

=

1

tsl362



Unit Exam II: Problem #4 (Spring '07) hﬁhﬁ'

Consider the configuration of two point charges as shown.

(a) Find the energy Uz stored on capacitor Cs.
(b) Find the voltage V4 across capacitor Cj. C;=2uF  C,=2uF
(c) Find the voltage V; across capacitor Cy. 11 11

. . || [
(d) Find the charge Q on capacitor C;.
1 1 6V
|o
Solution: ' C3;=3uF
11
1 2
Us = - (3uF)(6V)" = 54u].
(@) Us = 5 (BuF)(6V)? = 541 Co=5uF |,

(b) V4 =6V. 1|

tsl362



Unit Exam II: Problem #4 (Spring '07) hﬁhﬁ'

Consider the configuration of two point charges as shown.

(a) Find the energy Uz stored on capacitor Cs.
(b) Find the voltage V4 across capacitor Cj. C;=2uF  C,=2uF
(c) Find the voltage V; across capacitor Cy. 11 11

. . || [
(d) Find the charge Q on capacitor C;.
1 1 6V
|o
Solution: ' C3;=3uF
11
1 2
Us = - (3uF)(6V)" = 54u].
(@) Us = 5 (BuF)(6V)? = 541 Co=5uF |,

(b) V4 =6V. 1|

() Vo = %w =3V.

tsl362



Unit Exam II: Problem #4 (Spring '07) hﬁhﬁ'

Consider the configuration of two point charges as shown.

(a) Find the energy Uz stored on capacitor Cs.
(b) Find the voltage V4 across capacitor Cj. C;=2uF  C,=2uF
(c) Find the voltage V; across capacitor Cy. 11 11

. . || [
(d) Find the charge Q on capacitor C;.
1 1 6V
|o
Solution: ' C3;=3uF
11
1 2
Us = - (3uF)(6V)" = 54u].
(@) Us = 5 (BuF)(6V)? = 541 Co=5uF |,

(b) V4 =6V. 1|

(c) Vo = %w =3V.
(d) Q1 = (2uF)(3V) = 6uC.

tsl362



Unit Exam II: Problem #2 (Spring '07)

Consider the electric circuit shown.

(a) Find the current I when the switch S is open.
(b) Find the power P5 dissipated in resisistor R3 when the switch is open.

(c) Find the current I when the switch S is closed.

(d) Find the power P5 dissipated in resisistor R3 when the switch is closed.

tsl363




Unit Exam II: Problem #2 (Spring '07)

Consider the electric circuit shown.

(a) Find the current I when the switch S is open.
(b) Find the power P5 dissipated in resisistor R3 when the switch is open.

(c) Find the current I when the switch S is closed.

(d) Find the power P5 dissipated in resisistor R3 when the switch is closed.

Solution: R1 =4Q R2 =4Q

(@) 1= 22V 35 =R VAV

8O0 = R3=

tsl363




Unit Exam II: Problem #2 (Spring '07)

Consider the electric circuit shown.

(a) Find the current I when the switch S is open.
(b) Find the power P5 dissipated in resisistor R3 when the switch is open.

(c) Find the current I when the switch S is closed.

(d) Find the power P5 dissipated in resisistor R3 when the switch is closed.

Solution: R1 =4Q R2 =4Q

(@) 1= 22V 35 =R VAV

(b) P3 = (3A)%(4Q)) = 36W. I ¢ S

tsl363




Unit Exam II: Problem #2 (Spring '07)

Consider the electric circuit shown.

(a) Find the current I when the switch S is open.
(b) Find the power P5 dissipated in resisistor R3 when the switch is open.

(c) Find the current I when the switch S is closed.

(d) Find the power P5 dissipated in resisistor R3 when the switch is closed.

Solution: R1: 49 R2: 4Q
24V

(a)I:m:SA. =24V R3=4Q§

(b) P3 = (3A)%(4Q)) = 36W. I ¢ S

() I= 24V _ 4A. ‘

6Q)

tsl363




Unit Exam II: Problem #2 (Spring '07)

Consider the electric circuit shown.

(a) Find the current I when the switch S is open.
(b) Find the power P5 dissipated in resisistor R3 when the switch is open.

(c) Find the current I when the switch S is closed.

(d) Find the power P5 dissipated in resisistor R3 when the switch is closed.

Solution: R1: 49 R2: 4Q
24V
(a)I:m:SA. = 24V R3=4Q§
(b) P3 = (3A)%(4Q)) = 36W. I ¢ S
24V
(C) I= 670 = 4A. ‘

(d) P3 = (2A)%(40) = 16W.

tsl363




Unit Exam II: Problem #3 (Spring '07)

Consider the two-loop circuit shown.

(a) Find the current I.

((b; Finj t:e currenT Ilz.d.ff 10V 6V
c) Find the potential difference V, — V.
b Jo——o
7Q % 8V ="
b — -~

tsl364




Unit Exam II: Problem #3 (Spring '07)

Consider the two-loop circuit shown.

(a) Find the current I.
(b) Find the current .
(c) Find the potential difference V, — V,.

Solution:

8V + 10V
7Q

(@) h = = 257A.

tsl364

10V 6V

Jo——o
7.(2% 8V —

I, I,




Unit Exam II: Problem #3 (Spring '07) O

Consider the two-loop circuit shown.

(a) Find the current I.

(b) Find the current I,. 10V 6V
(c) Find the potential difference V, — V,. H a
i o

7Q % gV —=> é 90

Solution: ‘ ‘
8V 410V

(@) I = == = 2.57A. b = -
(b) I, = BV-6V _ )20a. L I,

90

tsl364



Unit Exam II: Problem #3 (Spring '07) O

Consider the two-loop circuit shown.

(a) Find the current I.

(b) Find the current I,. 10V 6V
(c) Find the potential difference V, — V,. H a
i o

7Q % gV —=> é 90

Solution: ‘ ‘
8V 410V

(@) I = == = 2.57A. b = -
(b) I, = 8V9})6V = 0.22A. L I,

(c) Vo=V, =8V —6V=2V.

tsl364



Unit Exam II: Problem #1 (Spring '08)

The circuit of capacitors is at equilibrium.

(a) Find the charge Q; on capacitor 1 and the charge Q, on capacitor 2.
(b) Find the voltage V; across capacitor 1 and the voltage V, across capacitor 2.
(c) Find the charge Qs and the energy Us on capacitor 3.

C3=5uF
||
Ci=6pF Cy=12pF
| |
12V

|o

tsl377




Unit Exam II: Problem #1 (Spring '08)

The circuit of capacitors is at equilibrium.

(a) Find the charge Q; on capacitor 1 and the charge Q, on capacitor 2.
(b) Find the voltage V; across capacitor 1 and the voltage V, across capacitor 2.
(c) Find the charge Qs and the energy Us on capacitor 3.

Solution: C3=5uF
-1 | |
(@) Crp = <6‘L4LF+ﬁ> = 4yuF, I
Q1 = Q2 = Q2 = (4pF)(12V) = 48uC. C1=6uF C,=12uF
| | | |
I I
12V

|o

tsl377




Unit Exam II: Problem #1 (Spring '08)

The circuit of capacitors is at equilibrium.

(a) Find the charge Q; on capacitor 1 and the charge Q, on capacitor 2.
(b) Find the voltage V; across capacitor 1 and the voltage V, across capacitor 2.
(c) Find the charge Qs and the energy Us on capacitor 3.

Solution: C 3=5UF

) ]
@) Cp = <6‘LTF + 124F = 4yuF,
Q1 = Q2 = Qp = (4uF)(12V) = 48uC.

(b) vy = 2 = HE gy, | |

Ci=6pF Cy=12pF

C]76]JF II

12V
v = 2By

TG 1pF HD

tsl377




Unit Exam II: Problem #1 (Spring '08)

The circuit of capacitors is at equilibrium.

(a) Find the charge Q; on capacitor 1 and the charge Q, on capacitor 2.
(b) Find the voltage V; across capacitor 1 and the voltage V, across capacitor 2.
(c) Find the charge Qs and the energy Us on capacitor 3.

Solution: C 3=5UF

) ]
@) Cp = <6‘LTF + 124F = 4yuF,
Q1 = Q2 = Qp = (4uF)(12V) = 48uC.

() vy = 2 = BHE _

Ci=6pF Cy=12pF

| | | |
=0 T eE OV 1 1
s @ 48C 12V
270 T g T H 0
() Qs = (5pF)(12V) = 60uC,

Uz = = (5uF)(12V)? = 360p].

NI =

tsl377




Unit Exam II: Problem #2 (Spring '08) hﬁiﬁh'

Consider the electric circuit shown. Find the current I; through resistor 1 and the voltage V; across it

(a) when the switch S is open,

(b) when the switch S is closed.

(c) Find the equivalent resistance Ry of the circuit and the total power P dissipated in it when the switch S is
closed.

tsl378



Unit Exam II: Problem #2 (Spring '08) hﬁiﬁh'

Consider the electric circuit shown. Find the current I; through resistor 1 and the voltage V; across it

(a) when the switch S is open,
(b) when the switch S is closed.
(c) Find the equivalent resistance R, of the circuit and the total power P dissipated in it when the switch S is

closed.
Solution:
12V ’
@ I = m =2A, V1= (40) (ZA) =8V. R3 =4Q
S
R.= 4Q
RZ =2Q

tsl378



Unit Exam II: Problem #2 (Spring '08) hﬁiﬁh'

Consider the electric circuit shown. Find the current I; through resistor 1 and the voltage V; across it

(a) when the switch S is open,
(b) when the switch S is closed.
(c) Find the equivalent resistance R, of the circuit and the total power P dissipated in it when the switch S is

closed.
Solution:
12V ’
@ L= 040" 2A, Vi =(40)(2A) =8V. % R3 - 40 s
1 12V
(b) = 53050~ 15A Vi= (40)(1.5A) = 6V. /\AM
R, =4Q
R,=2Q

tsl378



Unit Exam II: Problem #2 (Spring '08) M

Consider the electric circuit shown. Find the current I; through resistor 1 and the voltage V; across it

(a) when the switch S is open,

(b) when the switch S is closed.
(c) Find the equivalent resistance R, of the circuit and the total power P dissipated in it when the switch S is

closed.
Solution:
12V ’
@ I = m =2A, V1= (40) (ZA) =8V. % R3 =4Q S
1 12V
(b) h =5 50190 = 15A Vi=(40)(154) = 6V. /\AM
(€) Ry = ! 1y 20 = 4Q) -
c eq_(m+m> 120 =40, R, =40 "
po OV oo R2=
40) H 0

tsl378



Unit Exam II: Problem #3 (Spring '08)

Consider the electric circuit shown. Find the currents I, I, and I3
(@) with the switch S open,

(b) with the switch S closed.

~ 8
20 20

B I v

20 S

sl379



Unit Exam II: Problem #3 (Spring '08)

Consider the electric circuit shown. Find the currents I, I, and I3

(@) with the switch S open,
(b) with the switch S closed.

X |
Solution: <! H . 8V
8V — 12V
@n=IV_ 20 o
L = —I, = +1A.
I = 0. B 12v
o
20 s
K 6V

sl379



Unit Exam II: Problem #3 (Spring '08)

Consider the electric circuit shown. Find the currents I, I, and I3

(@) with the switch S open,
(b) with the switch S closed.

. [
Solution: <! HD8V
8V — 12V
=2t
(@ 1 0 1A, 2Q 20
L=-I = +1A.
I =0. B 12v
_ 0
b1 BV l
40
Loov-12v 2Q S
5= 20) o ’ |
b= —I, = I = +4A. s I 6V
0

sl379



Unit Exam II: Problem #1 (Spring '09) M

Both capacitor circuits are at equilibrium.

(a) In the circuit on the left, the voltage across capacitor 1is V; = 8V. Find the charge Q; on capacitor 1, the
charge Q, on capacitor 2, and the voltage V, across capacitor 2. Find the emf £4 supplied by the battery.

(b) In the circuit on the right, the charge on capacitor 3 is Q3 = 6uC. Find the voltage V3 across capacitor 3,
the voltage V, across capacitor 4, and the charge Q4 on capacitor 4. Find the emf £z supplied by the battery.

tsl392



Unit Exam II: Problem #1 (Spring '09) O

Both capacitor circuits are at equilibrium.
(a) In the circuit on the left, the voltage across capacitor 1is V; = 8V. Find the charge Q; on capacitor 1, the
charge Q, on capacitor 2, and the voltage V, across capacitor 2. Find the emf £4 supplied by the battery.

(b) In the circuit on the right, the charge on capacitor 3 is Q3 = 6uC. Find the voltage V3 across capacitor 3,
the voltage V, across capacitor 4, and the charge Q4 on capacitor 4. Find the emf £z supplied by the battery.

I || Il
11 1 M
C,=1uF C,=2yF C3=3uF
I
11
C4=4|JF
o k
Solution: €a €s
(@ Q1= (1’EF)(8V) =8uC, Q=01 =8uC,
Vo= OHC 4y, gy =8V 44V =12V

© 2uF

tsl392



Unit Exam II: Problem #1 (Spring '09) O

Both capacitor circuits are at equilibrium.
(a) In the circuit on the left, the voltage across capacitor 1is V; = 8V. Find the charge Q; on capacitor 1, the
charge Q, on capacitor 2, and the voltage V, across capacitor 2. Find the emf £4 supplied by the battery.

(b) In the circuit on the right, the charge on capacitor 3 is Q3 = 6uC. Find the voltage V3 across capacitor 3,
the voltage V, across capacitor 4, and the charge Q4 on capacitor 4. Find the emf £z supplied by the battery.

| | || | |
11 11 11
C,=1uF C,=2yF C=3WF
| |
11
C4= 4lJF
o o
Solution: €x €p
(@ Q1 = (1VCF) (8V) = 8uC, Q2 = Q1 =8uC,
Vo= HC L4y g =8V 44V = 12V,
2uF
(b) V3= e =2V, Vy=V3=2V,
3uF

Qs = (2V)(4uF) =8uC,  Ep=V3 =V, =2V.

tsl392



Unit Exam II: Problem #2 (Spring '09) !mim.'

Consider the resistor circuit shown.
(a) Find the equivalent resistance Re.

(b) Find the power P supplied by the battery.

(c) Find the current I through the 4Q-resistor.

(d) Find the voltage V, across the 20)-resistor.
1Q 1Q
\

s1393



Unit Exam II: Problem #2 (Spring '09) !;Tmh'

Consider the resistor circuit shown.
(a) Find the equivalent resistance Re.

(b) Find the power P supplied by the battery.

(c) Find the current I through the 4Q-resistor.

(d) Find the voltage V, across the 20)-resistor. 20
1Q 1Q
| AAN
Solution: % 4Q
3Q 3Q
(a) Req = 8Q). ’ H D

24V

s1393



Unit Exam II: Problem #2 (Spring '09) !;Tmh'

Consider the resistor circuit shown.
(a) Find the equivalent resistance Re.

(b) Find the power P supplied by the battery.

(c) Find the current I through the 4Q-resistor.

(d) Find the voltage V, across the 20)-resistor. 20
1Q 1Q
| AAN
Solution: % 4Q
3Q 3Q
(a) Req = 8Q). ’ H D
(b) p— P2 o, 24V

s1393



Unit Exam II: Problem #2 (Spring '09)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the power P supplied by the battery.
(c) Find the current I through the 4Q-resistor.
(d) Find the voltage V, across the 20)-resistor.

Solution:
(@) Ry = 8Q2.
_ (2av)2
(b) P= ToR 72W.
© L= 122V _q5a

2 80)

s1393

AW

20
10 1Q
AN
40
Q 30
o
24V




Unit Exam II: Problem #2 (Spring '09)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the power P supplied by the battery.
(c) Find the current I through the 4Q-resistor.
(d) Find the voltage V, across the 20)-resistor.

Solution:
(@) Ry = 8Q2.
_ (2av)2
(b) P= ToR 72W.
124V
(€) Is = 55 = 15A.

(d) V2 = (1.5A)(2Q) = 3V.

s1393

3=

AW

10 1Q
AN
40
Q 30
o
24V




Unit Exam II: Problem #3 (Spring '09)

tsl394

Consider the electric circuit shown.

Find the currents Iy, I, I, and I4.




Unit Exam II: Problem #3 (Spring '09) !mﬁm.'

Consider the electric circuit shown.

Find the currents Iy, I, I, and I4.

1Q 1Q
1,1 . v
=l AV 4
. \/
Solution: H S H 0
Use loops along quadrants in assumed current directions. 5V
Start at center. —
2 ¢ 2V & ﬁ 3
+3V-L(10)-1V=0 = I =2A.

tsl394



Unit Exam II: Problem #3 (Spring '09) !mﬁm.'

Consider the electric circuit shown.

Find the currents Iy, I, I, and I4.

1Q 1Q
1,1 . v
=l AV 4
. \/
Solution: H S H 0
Use loops along quadrants in assumed current directions. 5V
Start at center. —
2 ¢ 2V & ﬁ 3
+3V-L(10)-1V=0 = I =2A.

+3V-L(1Q)+2V=0 = I, =5A. J\/\/\A*J\NW4

tsl394



Unit Exam II: Problem #3 (Spring '09)

Consider the electric circuit shown.

Find the currents Iy, I, I, and I4.

1Q 1Q
1,1 . v
=l AV 4
. \/
Solution: H S H 0
Use loops along quadrants in assumed current directions. 5V
Start at center. —
2 ¢ 2V & ﬁ 3
+3V-L(10)-1V=0 = I =2A.

+3V-L(1Q)+2V=0 = I, =5A. J\/\/\A*J\NW4

—2V-I3(10)+5V =0 = I3 =3A. 1Q 1Q

tsl394




Unit Exam II: Problem #3 (Spring '09)

tsl394

Consider the electric circuit shown.

Find the currents Iy, I, I, and I4.

Solution:

Use loops along quadrants in assumed current directions.

Start at center.

+3V-L(1Q) -1V =0
43V -1 (10)+2V =0
—2V—I5(1Q) +5V =0
+1V —1,(1Q) +5V =0

= L =2A.
= I =5A.
= I3 = 3A.
= Iy = 6A.

14

Y




Unit Exam Il: Problem #1 (Spring '11) M

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the voltage V3 across capacitor 3.
C,=1pF C4 4pF

(c) Find the charge Q, on capacitor 2.
(d) Find the energy Uy stored on capacitor 4.
24V
24V T.

C2—2pF

tslaos




Unit Exam Il: Problem #1 (Spring '11) M

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the voltage V3 across capacitor 3.

. . C,=1pF C4=4pF
(c) Find the charge Q, on capacitor 2. |1
(d) Find th gy Uy stored it J_ ;)

ind the energy Uy stored on capacitor 4.

! P 24v C,=2pF
24V T
] J [
C;=3pF

Solution:

1, 1\"!
(a) C13 = (a + a) = 0.75pF, Q1 = Q3 = Q13 = (24V)(0,75PF) = 18pC.

tslaos



Unit Exam Il: Problem #1 (Spring '11) M

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.
(b) Find the voltage V3 across capacitor 3.

(c) Find the charge Q, on capacitor 2.

(d) Find the energy Uy stored on capacitor 4.
8y Uy p 24V
24V
] J [

Solution:

1, 1\"!
(a) C13 = (a + a) = 0.75pF, Q1 = Q3 = Q13 = (24V)(0,75PF) = 18pC.

_ Qs 18pC
(b) V3= s = 3pF =6V.

tslaos



Unit Exam Il: Problem #1 (Spring '11) M

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the voltage V3 across capacitor 3.

. . C,=1pF C4=4pF
(c) Find the charge Q, on capacitor 2. |1
(d) Find th gy Uy stored it J_ ;)

ind the energy U, stored on capacitor 4.

! P 24v C,=2pF
24V T
] J [
Solution: C3=3pF
1 1\1!

(a) C13 = (a + a) = 0.75pF, Q1 = Q3 = Q13 = (24V)(0,75PF) = 18pC.
(b) Vs = B _18C _ oy

C3 3pF

(c) Qa = (24V)(2pF) = 48pC.

tslaos



Unit Exam Il: Problem #1 (Spring '11) M

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the voltage V3 across capacitor 3.

. . C,=1pF C4=4pF
(c) Find the charge Q, on capacitor 2. |1
(d) Find th gy Uy stored it J_ ;)

ind the energy U, stored on capacitor 4.

! P 24v C,=2pF
24V T
] J [
Solution: C3=3pF
1 1\1!

(a) C13 = (a + a) = 0.75pF, Q1 = Q3 = Q13 = (24V)(0,75PF) = 18pC.
(b) Vs = B _18C _ oy

C3 3pF
() Q2 = (24V)(2pF) = 48pC.

(4pF)(24V)? = 1152p].

1 1
(d) Uy = Ec4v§ =5

tslsos



Unit Exam II: Problem #2 (Spring "11)

tslso5

Consider the resistor circuit shown.

(a) Find the current I; on the left.

(b) Find the current I on the right.

(c) Find the equivalent resistance R, of all four resistors.

(d) Find the power P, dissipated in resistor 2.




Unit Exam II: Problem #2 (Spring "11)

tslso5

Consider the resistor circuit shown.
(a) Find the current I; on the left.
(b) Find the current I on the right.

(c) Find the equivalent resistance R, of all four resistors.

(d) Find the power P, dissipated in resistor 2. R;=1Q
Solution:
24V IL ¢ W
(a) IL:m:6A. R2:29§




Unit Exam II: Problem #2 (Spring "11)

tslso5

Consider the resistor circuit shown.
(a) Find the current I; on the left.
(b) Find the current I on the right.

(c) Find the equivalent resistance R, of all four resistors.

(d) Find the power P, dissipated in resistor 2. R,=1Q R,=4Q

Solution: /\W W
24V IL¢ W

(a) IL:m:6A. /\/\M R2:29§

(b) Ix = 2 —6A. R,=3Q

40



Unit Exam II: Problem #2 (Spring "11)

tslso5

Consider the resistor circuit shown.
(a) Find the current I; on the left.
(b) Find the current I on the right.

(c) Find the equivalent resistance R, of all four resistors.

(d) Find the power P, dissipated in resistor 2. R,=1Q R,=4Q
Solution:
- Ly 24V =
(a) IL:m:6A. A R2:29§
24V
i A R,=3Q
(b) Ix a0 6A. 3

©Ry= (bt 4+ L L 71—10
“T\10+30 20 40 o



Unit Exam II: Problem #2 (Spring "11)

Consider the resistor circuit shown.
(a) Find the current I; on the left.
(b) Find the current I on the right.

(c) Find the equivalent resistance R, of all four resistors.

(d) Find the power P, dissipated in resistor 2. R,=1Q R,=4Q
Solution:
- Ly 24V =
(a) IL:m:6A. A R2:29§
24V
i A R,=3Q
(b) Ix a0 6A. 3

©Ry= (bt 4+ L L 71—10
“T\10+30 20 40 o

(24V)?

TN 288W.

(d) P, =

tslso5



Unit Exam Il: Problem #3 (Spring '11) M

Consider the electric circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the current I3. H a
W

(d) Find the potential difference V, — V. 3V 50
% 10Q 12V = Ly
L I ? 6V
e 0 o

tsls06



Unit Exam II: Problem #3 (Spring "11) !;Tmh'

HE GE | E88 68
Consider the electric circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the current I3. H a
W

(d) Find the potential difference V, — V. 3V 50
% 10Q 12V = Ly
Solution: i I ﬁ 6V

15V

() 12V+3V-[(100) =0 = h = =

1.5A.

tsls06



Unit Exam II: Problem #3 (Spring "11) !;Tmh'

HE GE | E88 68
Consider the electric circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the current I3. H a
W

(d) Find the potential difference V, — V. 3V 50
% 10Q 12V = Ly
1

Solution: e I ﬁ 6V

15V DH b
(@) 12V4+3V-L(100)=0 = L =-—— =15A.

10Q2
(b) —=6V+12V—5L(5Q0)=0 = I, = SV 124

50

tsls06



Unit Exam II: Problem #3 (Spring "11) !;Tmh'

HE GE | E88 68
Consider the electric circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the current I3. H a
W

(d) Find the potential difference V, — V. 3V 50
% 10Q 12V = Ly
1

Solution: e I ﬁ 6V

15V DH b
(@) 12V4+3V-L(100)=0 = L =-—— =15A.

10Q2

6V
(b) —=6V+12V—5L(5Q0)=0 = I, = =5 =124

(€) =1 +1 =27A.

tsls06



Unit Exam II: Problem #3 (Spring "11) !;Tmh'

HE GE | E88 68
Consider the electric circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the current I3. H a
W

(d) Find the potential difference V, — V. 3V 50
% 10Q 12V = Ly
1

Solution: e I ﬁ 6V

15V DH b
(@) 12V4+3V-L(100)=0 = L =-—— =15A.

10Q2

6V
(b) —=6V+12V—5L(5Q0)=0 = I, = =5 =124

(€) =1 +1 =27A.

(d) Vo —V, = —6V+12V = 6V.

tsls06



Unit Exam II: Problem #1 (Spring '12)

Find the equivalent capacitances C,, of the two capacitor circuits.

2uF
||
T{ﬁ 11
3nF = 3nF =
2uF
|| ||
10 10
3nF
2uF == 2uF =
. [

tsla27



Unit Exam II: Problem #1 (Spring '12)

Find the equivalent capacitances C,, of the two capacitor circuits.

Solution:

1
3nF  3nF

1
. ng:3nF+<—+—+

tsla27

3nF 2uF
||
T{ﬁ 11
3nF = 3nF =
2uF
|| ||
10 10
3nF
2uF == 2uF =
. [

1 \1
ﬁ) = 4nF.




Unit Exam II: Problem #1 (Spring '12)

Find the equivalent capacitances C,, of the two capacitor circuits.

3nF 2uF
||
T{ﬁ 11
3nF = 3nF =
2uF
|| ||
10 10
3nF
2uF == 2uF =
. [

Solution:
+ Cop = 3nF + i+i+i 71—4nF
“ 3nF ' 3nF ' 3nF T

PSSO SR U S R g
@~ \2uF " ouF+2uF T 2pF) T 5N

tsla27



Unit Exam II: Problem #2 (Spring "12) !;Tmh'

Consider a parallel-plate capacitor of capacitance C = 6pF with plates separated a distance d = Tmm and a
potential difference V =V, — V_ = 3V between them.

(a) Find the magnitude E of the electric field between the plates.
(b) Find the amount Q of charge on each plate.

(c) Find the energy U stored on the capacitor. +Q -Q
(d) Find the area A of each plate.

V+ V-

tsls28



Unit Exam II: Problem #2 (Spring "12) hﬁhﬁ'

Consider a parallel-plate capacitor of capacitance C = 6pF with plates separated a distance d = Tmm and a
potential difference V =V, — V_ = 3V between them.

(a) Find the magnitude E of the electric field between the plates.
(b) Find the amount Q of charge on each plate.

(c) Find the energy U stored on the capacitor. +Q -Q
(d) Find the area A of each plate.
. E

Solution: ]

@ E="Y =Y —3000v/m.

d Imm
V+ V-
d

tsls28



Unit Exam II: Problem #2 (Spring "12) _W%"'m_u
Consider a parallel-plate capacitor of capacitance C = 6pF with plates separated a distance d = Tmm and a
potential difference V =V, — V_ = 3V between them.

(a) Find the magnitude E of the electric field between the plates.
(b) Find the amount Q of charge on each plate.

(c) Find the energy U stored on the capacitor. +Q -Q
(d) Find the area A of each plate.
. E
Solution: ]
@E="Y =Y _3000v/m.
d Imm
(b) Q = CV = (6pF)(3V) = 18pC. vV, \a
d

tsls28



Unit Exam II: Problem #2 (Spring "12)

Consider a parallel-plate capacitor of capacitance C = 6pF with plates separated a distance d = Tmm and a

potential difference V =V, — V_ = 3V between them.

(a) Find the magnitude E of the electric field between the plates.

(b) Find the amount Q of charge on each plate.
(c) Find the energy U stored on the capacitor.

(d) Find the area A of each plate.

Solution:

14 \Y%
(@) E= = = 3V 3000V /m.
d Imm

(b) Q = CV = (6pF)(3V) = 18pC.

(o u= %Qv = 0.5(18pC)(3V) = 27p].

tsls28

+Q

Vi

\a



Unit Exam II: Problem #2 (Spring "12) _W%"'m_u
Consider a parallel-plate capacitor of capacitance C = 6pF with plates separated a distance d = Tmm and a
potential difference V =V, — V_ = 3V between them.

(a) Find the magnitude E of the electric field between the plates.
(b) Find the amount Q of charge on each plate.

(c) Find the energy U stored on the capacitor. +Q -Q
(d) Find the area A of each plate.
. E
Solution: ]
@ E="Y =Y —3000v/m.
d Imm
(b) Q = CV = (6pF)(3V) = 18pC. vV, \a
A»

(o u= %Qv = 0.5(18pC)(3V) = 27p].

@ A= S _ ___ (6pF)(Imm)

_ —4_ 2
c 885 x 10 RC2N-Im-2 078107 m%

tsls28



Unit Exam II: Problem #3 (Spring "12) !mim.'

Consider the electric circuit shown. Find the currents Iy, I, I3, and I4

tsla29



Unit Exam II: Problem #3 (Spring "12)

Consider the electric circuit shown. Find the currents Iy, I, I3, and I4

. o
I VLo 2e
Solution:
. 12V = 20 % n
c = 20140 =2A.
I, 40

tsla29




Unit Exam II: Problem #3 (Spring "12)

Consider the electric circuit shown. Find the currents Iy, I, I3, and I4

W
13
vl 20
Solution: L
. 12V = 20 % ¢ L
"h=5aaa =
40

tsla29




Unit Exam II: Problem #3 (Spring "12)

Consider the electric circuit shown. Find the currents Iy, I, I3, and I4

Solution:
12V
“h=3aTan T
12V
L= =6A.
2720

s Iz=I1 =01+ =8A.

tsla29




Unit Exam II: Problem #4 (Spring '12)

tslazo

Consider the electric circuit shown. Find the currents I, I, and I3

8Q
= 12V it
I3
— DH
6V
? I, 3V Y=
4Q




Unit Exam II: Problem #4 (Spring '12)

Consider the electric circuit shown. Find the currents I, I, and I3

Solution:

c12V4+6V—-(8Q)1 =0 = L = ZA = 2.25A.

tslazo

8Q
=12V h ¢
I3
— DH
6V
e 3V =
40




Unit Exam II: Problem #4 (Spring '12)

Consider the electric circuit shown. Find the currents I, I, and I3

8Q
I
=12V ! ¢
I3
> DH
6V
. e 3V =
Solution:
9 4Q
s 12V4+6V—-(8Q0)1 =0 =L = EA = 2.25A. M

CEV-3V-(40)L =0 = L= ZA = 0.75A.

tslazo




Unit Exam II: Problem #4 (Spring '12)

Consider the electric circuit shown. Find the currents I, I, and I3

8Q
I
=12V ! ¢
I3
> DH
6V
. e 3V =
Solution:
9 4Q
s 12V4+6V—-(8Q0)1 =0 =L = EA = 2.25A. M

3
s 6V—3V-(40)L =0 = L= ZA = 0.75A.
I3 =1 + I, = 3.00A.

tslazo




Unit Exam II: Problem #1 (Spring '13) M

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

HJ_H I T

L 1uF 20V 4nF 5nF 3
= 10V

9n 9nF
6nF E3

tslase



Unit Exam II: Problem #1 (Spring '13) M

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

HJ_H I T

L 1uF 20V 4nF 5nF 3
= 10V

9n 9nF
6nF E3

. I
Solution: I

1 1 1\ 7!
Ceq:(7+—+ > = 2nF

5nF+ InF ' 6nF ' 6nF

tslase



Unit Exam II: Problem #1 (Spring '13) M

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

HJ_H I T

L 1uF 20V 4nF 5nF 3
= 10V

9n 9nF
6nF E3

. I
Solution: I

Com (-t 4 L1 71721:
= \5nF+ InF ' 6nF ' 6nF)

U = =(2nF)(10V)? = 100nJ

N =

tslase



Unit Exam II: Problem #1 (Spring '13)

tslase

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

i 1

L F 20V 4nF 5nF 3
= 10V

9n 9nF
6nF E3

. I
Solution: I

Com (-t 4 L1 71721:
= \5nF+ InF ' 6nF ' 6nF)

U = =(2nF)(10V)? = 100nJ

N =

1
Ve= ?0\/ = 3.33V




Unit Exam II: Problem #1 (Spring '13)

tslase

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

= 1InF

= 10V

6nF

. I
Solution: I

1 1 1\
C"q:(5nF+1nF+6ﬁ+6TF> = 2nf

U = =(2nF)(10V)? = 100nJ

N[~

1
Ve= ?0\/ = 3.33V

1

20V ‘%,L—-' 4nF E 5nF =

9n 9nF
ES

(1 11N
" \4nF+5nF ' 9nF ' 9nF

= 3nF




Unit Exam II: Problem #1 (Spring '13)

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

= 1InF

= 10V

6nF

. I
Solution: I

Com (-t 4 L1 71721:
= \5nF+ InF ' 6nF ' 6nF)

U = =(2nF)(10V)? = 100nJ

N[~

1
Ve= ?0\/ = 3.33V

tslase

20V

9n

*

; 4nFJ_ 5nF 3
[
.

1 1 1\!
+—+—> = 3nF

Coqp= | oos
“ <4nF+5nF 9nF ' 9nF

u

(3nF)(20V)? = 600n]

N =




Unit Exam II: Problem #1 (Spring '13)

Consider the capacitor circuit shown at equilibrium.

(a) Find the equivalent capacitance C,;.

(b) Find the total energy U stored in the four capacitors.

(c) Find the voltage V. across the capacitor marked by an asterisk.

5nF 6nF

= 1InF

= 10V

6nF

. I
Solution: I

1 1 1\
Ce = (5nF+1nF+6 +6nF> = 2nf

U = =(2nF)(10V)? = 100nJ

N\H

Vs :§V*333V

tslase

20V

9nF

4nF JE SnF 3
F

1 1 1\!
+—+—> = 3nF

Cog = <4nF +5nF ' 9nF ' 9nF

u=

(3nF)(20V)? = 600n]

I\J\»—l

Vs 7?V—667V




Unit Exam II: Problem #2 (Spring "13)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

£ 6Q 10
80 80 AMA
20V .
20V
3Q 3Q 10

tslus7



Unit Exam II: Problem #2 (Spring "13)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

£ 6Q 10
80 80 AMA
20V .
20V
3Q 3Q 10

1 1\!
Reg = (8—Q+8—Q> +30Q+30Q = 10Q

Solution:

tslus7



Unit Exam II: Problem #2 (Spring "13)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

£ 6Q 10
80 80 AMA
20V .
20V
3Q 3Q 10

1 1\!
Reg = (8—Q+8—Q> +30Q+30Q = 10Q

Solution:

20V

100 2A

I

tslus7



Unit Exam II: Problem #2 (Spring "13)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

* 6Q 10
80 80 AMA
20V p
20V
30 30 10

1 1\!
Reg = (8—Q+8—Q> +30Q+30Q = 10Q

Solution:

20V

10 A

I

tslas7 V.= (1A)(8Q2) =8V



Unit Exam II: Problem #2 (Spring "13)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

* 6Q 10
80 80 AMA
20V p
20V
30 30 10

Solution:
Ry = L+L 71+3Q+3Q—1OQ Ry = L+L 71+1Q+10—5Q
“T\80 80 - ‘4T 60 60 -
20V
17—10072A

tslas7 V.= (1A)(8Q2) =8V



Unit Exam II: Problem #2 (Spring "13) M

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

* 6Q 10
80 80 AMA
20V p
20V
30 30 10

Solution:

Ry = L+L 71+3Q+3Q—1OQ Ry = L+L 71+1Q+10—5Q
“T\80 80 - ‘4T 60 60 -
20V 20V

I*HTQ*ZA 175—074A

tslas7 V.= (1A)(8Q2) =8V



Unit Exam II: Problem #2 (Spring "13)

Consider the resistor circuit shown.

(a) Find the equivalent resistance Re.

(b) Find the current I flowing through the battery.

(c) Find the voltage V. across the resistor marked by an asterisk.

* 6Q 10
80 80 AMA
20V p
20V
30 30 10

Solution:

Ry = L+L 71+3Q+3Q—1OQ Ry = L+L 71+1Q+10—5Q
“T\80 80 - ‘4T 60 60 -
20V 20V

I*HTQ*ZA 175—074A

tslss7 V.= (1A)(8Q2) =8V V. = (2A)(6Q) = 12V




Unit Exam II: Problem #3 (Spring "13) M

Consider the RC circuit shown. The switch has been closed for a long time.
(a) Find the current I flowing through the battery.
(b) Find the voltage V¢ across the capacitor.

(c) Find the charge Q on the capacitor.
(d) Find the current I5 flowing through the 3Q-resistor right after the switch has been opened.

40 40
12V éf 20 10nF 12V L 10nF ==
S S

|
o

tslss8



Unit Exam II: Problem #3 (Spring "13) M

Consider the RC circuit shown. The switch has been closed for a long time.

(a) Find the current I flowing through the battery.

(b) Find the voltage V¢ across the capacitor.

(c) Find the charge Q on the capacitor.

(d) Find the current I5 flowing through the 3Q-resistor right after the switch has been opened.

40 40
12V éf 20 10nF 12V L 10nF ==
gl L las

Solution:

|
o

o 1v
T 20+40
Ve = (2A)(2Q) = 4V

Ip 2A

Q = (4V)(10nF) = 40nC

I 4V

=—— =08A
tslas8 200 +30) 08



Unit Exam II: Problem #3 (Spring "13) M

Consider the RC circuit shown. The switch has been closed for a long time.

(a) Find the current I flowing through the battery.

(b) Find the voltage V¢ across the capacitor.

(c) Find the charge Q on the capacitor.

(d) Find the current I5 flowing through the 3Q-resistor right after the switch has been opened.

40 40
12V éf 20 10nF
S 30

3
%‘” S %
1
|l
‘ A
=8 _
e}
|

Solution:
12V 12V
Is=30710 =% b= 3ati0+a0 =4
Ve = (2A)(2Q) = 4V Ve = (15A)(3Q 4 1Q) = 6V
Q = (4V)(10nF) = 40nC Q = (6V)(10nF) = 60nC
4V 6V
st b=30+3q =08 b=3q+10 =1



Unit Exam II: Problem #1 (Spring "14) M

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. The charge on capacitor
C; = 6pF [8pF]is Q; = 18pC [16pF] and charge on capacitor C4 = 8pF [4pf] is Q4 = 16pC [12pF].
a) Find the voltage V, across capacitor C; = 4pF.

b) Find the emf £4 supplied by the battery.
c) Find the charge Qs on capacitor C3 = 3pF.
d) Find the emf &g supplied by the battery. ¢ ; L
€ i g T T ¢
A T C2 ]’ 3 4

(
(
(
(

tsla72



Unit Exam II: Problem #1 (Spring "14) M

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. The charge on capacitor
C; = 6pF [8pF]is Q; = 18pC [16pF] and charge on capacitor C4 = 8pF [4pf] is Q4 = 16pC [12pF].

a) Find the voltage V, across capacitor C; = 4pF.

b) Find the emf £4 supplied by the battery.

c) Find the charge Qs on capacitor C3 = 3pF.

d) Find the emf &g supplied by the battery. ¢ € ; L
€

A T Cz]— B ¢, Cy
Q

(@) Q2 =Qp =18pC, [16pC], V,= o 45V [4V].

(
(
(
(

Solution:

tsla72



Unit Exam II: Problem #1 (Spring "14) M

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. The charge on capacitor
C; = 6pF [8pF]is Q; = 18pC [16pF] and charge on capacitor C4 = 8pF [4pf] is Q4 = 16pC [12pF].

a) Find the voltage V, across capacitor C; = 4pF.

b) Find the emf £4 supplied by the battery.

c) Find the charge Qs on capacitor C3 = 3pF.

d) Find the emf &g supplied by the battery. ¢ € ; L
€

A T Cz]— B ¢, Cy
Q

(@) Q2 =Qp =18pC, [16pC], V,= o 45V [4V].

(
(
(
(

Solution:

(b) €4 =Vi+Vo=3V+45V =75V [2V+4V = 6V].

tsla72



Unit Exam II: Problem #1 (Spring "14) M

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. The charge on capacitor
C; = 6pF [8pF]is Q; = 18pC [16pF] and charge on capacitor C4 = 8pF [4pf] is Q4 = 16pC [12pF].

a) Find the voltage V, across capacitor C; = 4pF.

b) Find the emf £4 supplied by the battery.

c) Find the charge Qs on capacitor C3 = 3pF.

d) Find the emf &g supplied by the battery. ¢ € ; L
€

A T Cz]— B ¢, Cy
Q

(@) Q2 =Qp =18pC, [16pC], V,= o 45V [4V].

(
(
(
(

Solution:

(b) €4 =Vi+Vo=3V+45V =75V [2V+4V = 6V].

(C) V3=V, = % =2V [3\7}, Q3 =V3C3 = 6pC [9pC]

tsla72



Unit Exam II: Problem #1 (Spring "14) M

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. The charge on capacitor
C; = 6pF [8pF]is Q; = 18pC [16pF] and charge on capacitor C4 = 8pF [4pf] is Q4 = 16pC [12pF].

a) Find the voltage V, across capacitor C; = 4pF.

b) Find the emf £4 supplied by the battery.
c) Find the charge Qs on capacitor C3 = 3pF.
d) Find the emf &g supplied by the battery. ¢ e ; L

SA T CZT B T C3 C4
Q

(@) Q2 =Qp =18pC, [16pC], V,= o 45V [4V].

(
(
(
(

Solution:

(b) €4 =Vi+Vo=3V+45V =75V [2V+4V = 6V].

(C) V3=V, = % =2V [3\7}, Q3 =V3C3 = 6pC [9pC]

(d) &=V3=V,=2V [3V].

tsla72



Unit Exam II: Problem #2 (Spring "14)

Consider the resistor circuit shown with R; = 2Q [3Q)], R, = 3Q [2Q)], and Rz = 1Q.

(a) Find the current I, through resistor R,.

(b) Find the voltage V3 across resitor Rs.
(c) Find the power P; dissipated in resistor R;.

(d) Find the equivalent resistance Ry;.

tsla73



Unit Exam II: Problem #2 (Spring "14)

Consider the resistor circuit shown with R; = 2Q [3Q)], R, = 3Q [2Q)], and Rz = 1Q.

(a) Find the current I, through resistor R,.

(b) Find the voltage V3 across resitor Rs.
(c) Find the power P; dissipated in resistor R;.

(d) Find the equivalent resistance Ry;.

Solution:
12V
20+10

v
30+10

(@ L= 3A [ 4A} .

tsla73



Unit Exam II: Problem #2 (Spring "14)

Consider the resistor circuit shown with R; = 2Q [3Q)], R, = 3Q [2Q)], and Rz = 1Q.

(a) Find the current I, through resistor R,.

(b) Find the voltage V3 across resitor Rs.
(c) Find the power P; dissipated in resistor R;.

(d) Find the equivalent resistance Ry;.

Solution:
12V
20+10

12V
30 +10

(a) b — N { 4A} .

(b) V3= (3A)(10) =3V [(4A)(1Q) = 4V].

tsla73



Unit Exam II: Problem #2 (Spring "14) "‘m;!:%"'!;::g
Consider the resistor circuit shown with R; = 2Q [3Q)], R, = 3Q [2Q)], and Rz = 1Q.

(a) Find the current I, through resistor R,.

(b) Find the voltage V3 across resitor Rs.
(c) Find the power P; dissipated in resistor R;.

(d) Find the equivalent resistance Ry;.

Solution:
12V
20+10

12V
30 +10

(a) b — N { 4A} .

(b) V3= (3A)(10) =3V [(4A)(1Q) = 4V].

(12v)?
20

(12v)?
30

(©) Py — — 7w { _ 48w} ,

tsla73



Unit Exam II: Problem #2 (Spring "14)

Consider the resistor circuit shown with R; = 2Q [3Q)], R, = 3Q [2Q)], and Rz = 1Q.

(a) Find the current I, through resistor R,.

(b) Find the voltage V3 across resitor Rs.
(c) Find the power P; dissipated in resistor R;.

(d) Find the equivalent resistance Ry;.

Solution:
12V
20+10

12V
30 +10

(a) b — N { 4A} .

(b) V3= (3A)(10) =3V [(4A)(1Q) = 4V].

(12v)?
20

(12v)?
30

(©) Py — — 7w { _ 48w} ,

1 1 1oy 1 1 13
DRy (L4t ) -4 I S RPN
(d) Rey <ZQ+3Q+1Q> ke [<3Q+20+1Q> 2O

tsla73



Unit Exam II: Problem #3 (Spring "14)

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,

(b) only switch Sp is closed, (b) only switch Sp is closed,

(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.
S S S

L L 1l.

ﬁE/WW Wb AP $T13 M4
5Q 5Q

5Q

tsla74




Unit Exam II: Problem #3 (Spring "14)

tsla74

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,
(b) only switch Sp is closed, (b) only switch Sp is closed,
(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.

Sa Sy Se
do dw Lo Lo

ﬁE/WW Wb AP $T13 M4
5Q 5Q

5Q

Solution:

(@) [ =06A, I, = —06A, I, =0, I, = 0.




Unit Exam II: Problem #3 (Spring "14)

tsla74

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,
(b) only switch Sp is closed, (b) only switch Sp is closed,
(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.

Sa Sy Se
do dw Lo Lo

ﬁE/WW Wb AP $T13 M4
5Q 5Q

5Q

Solution:

(@) [ =06A, I, = —06A, I, =0, I, = 0.
(b) [ =0, , =02A, Iy = —02A, I, = 0.




Unit Exam II: Problem #3 (Spring "14)

tsla74

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,
(b) only switch Sp is closed, (b) only switch Sp is closed,
(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.

Sa Sy Se
do dw Lo Lo

ﬁE/WW Wb AP $T13 M4
5Q 5Q

5Q

Solution:

(@) [ =0.6A, I, = —0.6A, I3 =0, I, =0.
(b) [ =0, I, =02A, I3 = —0.2A, I, = 0.

(€) I; = 0.6A, I, = —04A,
Iy = —02A, Iy = 0.




Unit Exam II: Problem #3 (Spring "14) M

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,
(b) only switch Sp is closed, (b) only switch Sp is closed,
(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.

Sa Sy Se
do dw Lo Lo

ﬁE/WW Wb AP $T13 M4
5Q 5Q

5Q

Solution:

(@) [ =0.6A, I, = —0.6A, I3 =0, I, =0. @ L =01,=0, I3 =—04A, I, = 04A.
(b) [ =0, I, =02A, I3 = —0.2A, I, = 0.

(€) I; = 0.6A, I, = —04A,
Iy = —02A, Iy = 0.

tsla74



Unit Exam II: Problem #3 (Spring "14)

tsla74

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,

(b) only switch Sp is closed, (b) only switch Sp is closed,

(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.
S S S

L L 1l.

ﬁE/WW Wb AP $T13 M4
5Q 5Q

Solution: 5Q
(@) Iy =0.6A, I, = —06A, I3 =0, Iy =0. (@ I, =0,, =0, Iz = —04A, I, = 0.4A.
(b) 1 =0, I, =02A, Iy = —0.2A, I, = 0. (b) I, =0, I, =0.2A, I3 = —0.2A, I; = 0.

(€) I; = 0.6A, I, = —04A,
Iy = —02A, Iy = 0.




Unit Exam II: Problem #3 (Spring "14)

tsla74

Consider the electric circuit shown. Find the currents Iy, I, I3, I when ...

(a) only switch S4 is closed, (a) only switch Sc is closed,

(b) only switch Sp is closed, (b) only switch Sp is closed,

(c) switches S, and Sg are closed. (c) switches Sg and S¢ are closed.
S S S

L L 1l.

ﬁE/WW Wb AP $T13 M4
5Q 5Q

Solution: 5Q

(@) Iy =0.6A, I, = —06A, I3 =0, Iy =0. (@ I, =0,, =0, Iz = —04A, I, = 0.4A.
(b) 1 =0, I, =02A, Iy = —0.2A, I, = 0. (b) I, =0, I, =0.2A, I3 = —0.2A, I; = 0.
(c) [ =0.6A,1, = —0.4A, (c) 1 =0, I, =024,

Is = —02A, I4 =0. I3 = —0.6A, I = 04A.




Unit Exam II: Problem #1 (Fall "14) hmh'

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. Each of the six capacitors
has a 2pF capacitance.

(a) Find the equivalent capacitance of the circuit on the left.

(b) Find the voltages V1, V», V3 across capacitors Cy, Co, Cs, respectively.
(c) Find the equivalent capacitance of the circuit on the right.
(

d) Find the charges Q4, Qs, Q¢ 0N capacitors Cy, Cs, Cg, respectively.

C C

1 4
— —
C, C3 Cs

tsls82



Unit Exam II: Problem #1 (Fall "14) M
Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. Each of the six capacitors
has a 2pF capacitance.
(a) Find the equivalent capacitance of the circuit on the left.
(b) Find the voltages V1, V», V3 across capacitors Cy, Co, Cs, respectively.
(c) Find the equivalent capacitance of the circuit on the right.
(

d) Find the charges Q4, Qs, Q¢ 0N capacitors Cy, Cs, Cg, respectively.

Solution: C C
1 4
1 1 \!
(a) CequpF+<2?F+2?F> = 3pF. ﬁzl—d 4‘(:5

tsls82



Unit Exam II: Problem #1 (Fall "14) M
Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. Each of the six capacitors
has a 2pF capacitance.
(a) Find the equivalent capacitance of the circuit on the left.
(b) Find the voltages V1, V», V3 across capacitors Cy, Co, Cs, respectively.
(c) Find the equivalent capacitance of the circuit on the right.
(

d) Find the charges Q4, Qs, Q¢ 0N capacitors Cy, Cs, Cg, respectively.

Solution: C C
1 4
1 1 \!
(a) CequpF+<2?F+2?F> = 3pF. ﬁzl—d 4‘(:5

(b) Vi =12V, V,=V3=6V e — L o—

tsls82



Unit Exam II: Problem #1 (Fall "14) M
Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. Each of the six capacitors
has a 2pF capacitance.
(a) Find the equivalent capacitance of the circuit on the left.
(b) Find the voltages V1, V», V3 across capacitors Cy, Co, Cs, respectively.
(c) Find the equivalent capacitance of the circuit on the right.
(

d) Find the charges Q4, Qs, Q¢ 0N capacitors Cy, Cs, Cg, respectively.

Solution: C C
1 4
1 1 \!
(a) CequpF+<2?F+2?F> = 3pF. ﬁzl—d 4‘(:5

(b) Vi =12V, V,=V3=6V e — L o—

1 1\ 4

tsls82



Unit Exam II: Problem #1 (Fall "14) hmh'

Both capacitor circuits, charged up by batteries as shown, are now at equilibrium. Each of the six capacitors
has a 2pF capacitance.

(a) Find the equivalent capacitance of the circuit on the left.

(b) Find the voltages V1, V», V3 across capacitors Cy, Co, Cs, respectively.
(c) Find the equivalent capacitance of the circuit on the right.
(

d) Find the charges Q4, Qs, Q¢ 0N capacitors Cy, Cs, Cg, respectively.

Solution: C C
1 4
1 1 \!
(a) CequpF+<2?F+2?F> = 3pF. ﬁzl—d 4‘(:5

(b) Vi =12V, V,=V3=6V e — L o—

1 1\ 4

(d) Qa5 = Q6 = Ceg(12V) =16pC = Q4 = Q5 = 8pC.

tsls82



Unit Exam II: Problem #2 (Fall '14) M

tsl483

Consider the resistor circuit shown with R; = 50, R, = 10, and Rz = 3Q).
(a) Find the equivalent resistance Re.

(b) Find the currents Iy, I, I3 through resistors Ry, Ry, R3, respectively.
(c) Find the voltages V7, V», V3 across resistors Ry, Ry, R3, respectively.

= 12V




Unit Exam II: Problem #2 (Fall '14) M

tsl483

Consider the resistor circuit shown with R; = 50, R, = 10, and Rz = 3Q).
(a) Find the equivalent resistance Re.

(b) Find the currents Iy, I, I3 through resistors Ry, Ry, R3, respectively.
(c) Find the voltages V7, V», V3 across resistors Ry, Ry, R3, respectively.

= 12V

Solution:

1 1\ 20



Unit Exam II: Problem #2 (Fall '14) M

tsl483

Consider the resistor circuit shown with R; = 50, R, = 10, and Rz = 3Q).
(a) Find the equivalent resistance Re.

(b) Find the currents Iy, I, I3 through resistors Ry, Ry, R3, respectively.
(c) Find the voltages V7, V», V3 across resistors Ry, Ry, R3, respectively.

= 12V
Solution:
1 1\ 1 20
12V 12V
(b) = 55 =24A, h=1l= Tar3a =



Unit Exam II: Problem #2 (Fall '14) M

Consider the resistor circuit shown with R; = 50, R, = 10, and Rz = 3Q).
(a) Find the equivalent resistance Re.

(b) Find the currents Iy, I, I3 through resistors Ry, Ry, R3, respectively.
(c) Find the voltages V7, V», V3 across resistors Ry, Ry, R3, respectively.

= 12V
Solution:
1 1\7! 20
(@) Ry = (m + 5—Q> =35 0=220
12V 12V
(b) I = a0 — 24 h=lh=1aTeg =3A

() Vi=RiI; =12V, V=Rl =3V, V3=R3l3=9V.

tsl483



Unit Exam II: Problem #3 (Fall "14)

Consider the two-loop circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the potential difference V, — V.

tsla8s




Unit Exam II: Problem #3 (Fall "14)

Consider the two-loop circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the potential difference V, — V.

Solution:

6V -4V

50 0.4A.

(@ n

tsla8s




Unit Exam II: Problem #3 (Fall "14)

Consider the two-loop circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the potential difference V, — V.

Solution:
6V —4V
I = = 04A.
(@ L 50 0
6V + 2V
(b) I, = 2V 2.67A.

30

tsla8s




Unit Exam II: Problem #3 (Fall "14)

Consider the two-loop circuit shown.
(a) Find the current I.

(b) Find the current I,.

(c) Find the potential difference V, — V.

Solution:
6V — 4V
I = = 04A.
(@ L 50 0
6V + 2V
L, = = 2.67A.
(b) I 30 6

(€) Vo — V), =6V+2V =8V.




Unit Exam II: Problem #1 (Spring '15)

tsla91

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the energy Us stored on capacitor 3.
(c) Find the charge Q, on capacitor 2.

(d) Find the voltage V4 across capacitor 4.

C;=3pF
C,=1pF —1H——
Di

24V

24V

C4=4pF

C,=2pF



Unit Exam II: Problem #1 (Spring '15)

tsl491

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the energy Us stored on capacitor 3.
(c) Find the charge Q, on capacitor 2.

(d) Find the voltage V4 across capacitor 4.

Solution:

(@) Q1 = C1Vy = (1pF)(24V) = 24pC.

C;=3pF
C,=1pF —1H——
Di

24V

24V

Cy = 4pF

C,=2pF



Unit Exam II: Problem #1 (Spring '15)

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the energy Us stored on capacitor 3.
(c) Find the charge Q, on capacitor 2.

(d) Find the voltage V4 across capacitor 4.

Solution:

(@) Q1 = C1Vy = (1pF)(24V) = 24pC.

(b) U3 = %C3V§ = %(3191:)(24\/)2 = 864p].

tsla91

C;=3pF
C,=1pF —1H——
Di
24V

24V

C4=4pF

C,=2pF



Unit Exam II: Problem #1 (Spring '15)

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the energy Us stored on capacitor 3.
(c) Find the charge Q, on capacitor 2.

(d) Find the voltage V4 across capacitor 4.

C;=3pF
Solution:
(@) Qi = C1V; = (1pF)(24V) = 24pC. €= IpF
1 2 1 2 —
(6) Uy = 1C:V3 = 1 (3pF) 24V = s, e

1 1\! 14
Coyu=(—=—+=— = -pF
(c) Ca (Cz + C4> 3p ,

4
Q2= Q4 =0Qo =CxuVy = (gPF> (24V) = 32pC.

tsla91

24V

C4=4pF

C,=2pF



Unit Exam II: Problem #1 (Spring '15)

Both capacitor circuits are at equilibrium.
(a) Find the charge Q; on capacitor 1.

(b) Find the energy Us stored on capacitor 3.
(c) Find the charge Q, on capacitor 2.

(d) Find the voltage V4 across capacitor 4.

Solution:

(@) Q1 = C1Vy = (1pF)(24V) = 24pC.

(b) U3 = %C3V§ = %(3191:)(24\/)2 = 864p].

1 1\! 14
Coyu=(—=—+=— = -pF
(c) Ca (Cz + C4> 3p ,

4
Q2= Q4 =0Qo =CxuVy = (gPF> (24V) = 32pC.

(d) v, = 2 _32C gy

tslagn TGy 4pF

C;=3pF
C,=1pF —1H——
Di
24V

24V

Cy = 4pF

C,=2pF



Unit Exam II: Problem #2 (Spring "15) !mim.'

In the two resistor circuits shown find the equivalent resistances Ryp3 (left) and Ryse (right). Then find the
currents I, I, I through the individual resistors on the left. and the currents Iy, Is, I through the individual
resistors on the right.

tslag2



Unit Exam II: Problem #2 (Spring "15) M

tslag2

In the two resistor circuits shown find the equivalent resistances Ryp3 (left) and Ryse (right). Then find the
currents I, I, I through the individual resistors on the left. and the currents Iy, Is, I through the individual
resistors on the right.

Solution:

1 1\ 7' 4
* Ry3=20+20=40, Ry = <E —‘,—m) ==-0



Unit Exam II: Problem #2 (Spring '15) S
In the two resistor circuits shown find the equivalent resistances Ryp3 (left) and Ryse (right). Then find the

currents I, I, I through the individual resistors on the left. and the currents Iy, Is, I through the individual
resistors on the right.

Solution:

1,1\ "' 4
. R23 :20+ZQ:4Q, R123 = <E -‘rm) = gQ

1,1\
* Rys = <E+E> =10, Rys6 = R45+ Rg =3Q)

tslag2



Unit Exam II: Problem #2 (Spring "15) L‘m%"'m_u
In the two resistor circuits shown find the equivalent resistances Ryp3 (left) and Ryse (right). Then find the

currents I, I, I through the individual resistors on the left. and the currents Iy, Is, I through the individual
resistors on the right.

Solution:

1 1\7' 4

Ry3 =20+ 20 =40, R1237<E+m> 750

CRp= (4 710, Ress = Res+Rg — 30
5= 3020 =10), Rgs6 =Ra5+Re =

_ 14V 14V

o1 =7A, Lh=I3=—— =35A
1 20 s 2 3

tslag2



Unit Exam II: Problem #2 (Spring "15) L‘m%"'m_u
In the two resistor circuits shown find the equivalent resistances Ryp3 (left) and Ryse (right). Then find the

currents I, I, I through the individual resistors on the left. and the currents Iy, Is, I through the individual
resistors on the right.

Solution:

1,1\ "' 4
'R23:20+ZQ:4Q, R123:<E+E> :50

1,1\
* Rys = < +7> =10, Rys6 = R45+ Rg =3Q)

20 ' 20
14V 14V
h=5g =7A h=k= 5 =35A
Ig =Ls = 14v =467A, Iy =1Is= -l =233A

tslag2



Unit Exam II: Problem #3 (Spring "15)

In the circuit shown find the currents I, I, and the potential difference V;, — V,
(a) if the switch S is open,
(b) if the switch S is closed.

tsl493




Unit Exam II: Problem #3 (Spring "15)

In the circuit shown find the currents I, I, and the potential difference V;, — V,
(a) if the switch S is open,

(b) if the switch S is closed.

8V 4V
|:| a
20 1 S 3Q
Solution: — b —
I, I,

12V
(a) 11 712 = E =24A

V, — Vi, = 8V — (24A)(2Q)) = —4V + (24A)(3Q) = 3.2V.

tsl493




Unit Exam II: Problem #3 (Spring "15)

In the circuit shown find the currents I, I, and the potential difference V;, — V,
(a) if the switch S is open,

(b) if the switch S is closed.
8V 4V

LT L,

S
Solution: — L —
I I,

12V
(a) 11 712 = E =24A

V, — Vi, = 8V — (24A)(2Q)) = —4V + (24A)(3Q) = 3.2V.

8V 4v
(b) ; = 50 =4A, L= 30 =1334A, V-V, =0.

tsl493




Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V

2nF 3nF 3nF

*

‘|
:l— InF

|7
InF —[

tsls15



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V

2nF 3nF 3nF

*

‘|
:l— InF

Solution:

|7
InF —[
1

1

-1
— (- 4-—) =15nF
(@) Co (lnF+2nF+3nF> on

tsls15



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V

H ‘Hu—l

2nF 3nF 3nF

4|

%

‘|
:l— InF

|7
1nF —[
Solution:

1 1\
(- 4+ ) =15nF
(@) Cy (lnF+2nF + 3nF> on

(b) U= =(1.5nF)(6V)? = 27n]

NI =

tsl515



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V

H ‘Hu—l

2nF 3nF 3nF

4|

%

‘|
:l— InF

|7
1nF —[
Solution:

1 1\
(- 4+ ) =15nF
(@) Cy (lnF+2nF + 3nF> on

(b) U= =(1.5nF)(6V)? = 27n]

NI =

© V, = %(N —3v

tsl515



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V

H ‘Hu—l

2nF 3nF 3nF

4|

%

‘|
:l— InF

|7
1nF —[
Solution:

1 1\
(- 4+ ) =15nF
(@) Cy (lnF+2nF + 3nF> on

(b) U= =(1.5nF)(6V)? = 27n]

NI =

© V. = %(N —3v
(d) V; =6V -3V =3V

tsl515



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V

H ‘Hu—l

2nF 3nF 3nF

4|

%

‘|
:l— InF

|7
1nF —[
Solution:

1 1\ 1 1\"
(" 1) —1sF w=(oo—+ ) =o2nF
(@) Cy (lnF+2nF + 3nF> on (@) Cy <3nF+ nF * 4nF> n

(b) U= =(1.5nF)(6V)? = 27n]

NI =

© V. = %(N —3v
(d) V; =6V -3V =3V

tsl515



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V
4nF 1 *
2nF 3nF 3nF
B —
%

1nF —[ :l— InF

Solution:
1 1\7! 1 1\!

(@) Coy = (lnF SonF T ﬁ) = 1.5nF (@) Coy = <3nF T InE ﬁ) = 2nF
(b) U= %(1.5nF)(6V)z =27n] (b) U= %(ZnF)(SV)Z = 64n]

© V. = %(N —3v
(d) V; =6V -3V =3V

tsl515



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V
4nF 1 *
2nF 3nF 3nF
B —
%
1nF _[ :l— InF
Solution:
1 1\7! 1 1\!
(@) Coy = (lnF SonF T ﬁ) = 1.5nF (@) Coy = <3nF T InE ﬁ) = 2nF

(b) U= %(1.5nF)(6V)z =27n] (b) U= %(ZnF)(SV)Z = 64n]

(©) V. = J6v =3V (@) V. = J8V =4V

(d) V; =6V -3V =3V

tsl515



Unit Exam II: Problem #1 (Fall '15) hmh'

Consider the capacitor circuit shown at equilibrium. (a) Find the equivalent capacitance C,. (b) Find the total
energy U stored in the three capacitors. (c) Find the voltage V. across the capacitor marked by an asterisk. (d)
Find the voltage V; across the 1nF-capacitor.

6V 8V
4nF 1 *
2nF 3nF 3nF
B —
%
1nF _[ :l— InF
Solution:
1 1\7! 1 1\!
(@) Coy = (lnF SonF T ﬁ) = 1.5nF (@) Coy = <3nF T InE ﬁ) = 2nF

(b) U= %(1.5nF)(6V)z =27n] (b) U= %(ZnF)(SV)Z = 64n]

(©) V. = J6v =3V (@) V. = J8V =4V

(d) Vi =6V -3V =3V (d) V1 =8V -4V =4V

tsl515



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

— I

I 8V
20 3Q

20 IzT

tsl516



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

— I

I 8V
20 3Q

20 IzT

Solution:

(2) Ry = (

1,1
40 40

-1
> +30 =50

tsl516



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

— I

I, 8V
20 3Q

20 IzT

Solution:
(@) Reyg = 1.1 71+30—50
‘40 ' 40 a
6V 1
(b) I; = 5o =124, L= =06A

tsl516



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

— I

I, 8V
20 3Q

20 IzT

Solution:
(@) Reyg = 1.1 71+30—50
‘40 ' 40 a
6V 1
(b) I; = 5o =124, L= =06A

(0) P = (12A)(6V) = 7.2W

tsl516



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

HD
p—
I, 8V
20 3Q
20 IzT
Solution:
(@) Rey = i+i 71+30—5Q (@) Ry = i+i 71+3O*4Q
‘40 ' 40 - “T\20 ' 20 -
6V 1
(b) I, = ol 12A, L = Ell = 0.6A

(0) P = (12A)(6V) = 7.2W

tsl516



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

HD
p—
I, 8V
20 3Q
20 IzT
Solution:
(@) Rey = i+i 71+30—5Q (@) Ry = i+i 71+3O*4Q
‘40 ' 40 - “T\20 ' 20 -
6V 1 8V 1
b) [ = — =12A, L =-I; =0.6A L=-—=2A, L=-=1A
(b) Iy 50 » h=35h 0.6 (b) Iy o) =3k

(0) P = (12A)(6V) = 7.2W

tsl516



Unit Exam II: Problem #2 (Fall '15) hmh'

Consider the resistor circuit shown. (a) Find the equivalent resistance R,. (b) Find the currents I; and L. (c)
Find the power P supplied by the battery.

—o | — o
I, sV
2Q 3Q
Q

% Lt

Solution:
(@) Rey = i+i 71+30—5Q (@) Ry = i+i 71+3O*4Q
‘40 ' 40 - “T\20 ' 20 -
6V 1 8V 1
b) [ = — =12A, L =-I; =0.6A L=-—=2A, L=-=1A
(b) Iy 50 » h=35h 0.6 (b) Iy o) =3k

(0) P = (12A)(6V) = 7.2W () P = (2A)(8V) = 16W

tsl516



Unit Exam II: Problem #3 (Fall '15)

Consider the electric circuit shown.

Find the currents Iy, I, I5.

tsl517



Unit Exam II: Problem #3 (Fall '15)

tsl517

Consider the electric circuit shown.

Find the currents Iy, I, I5.

AW AN
20 3Q l
3V 12V = 3V
I I, T I3 T
Solution:
9V
12V712(20)73V:O = 12=ﬁ=4.5A

A AN
2Q 3Q

v 12V & 3V
L I} I3
— -




Unit Exam II: Problem #3 (Fall '15)

tsl517

Consider the electric circuit shown.

Find the currents Iy, I, I5.

Solution:

12V — (2Q)) — 3V = I, = — =45A
2(200) -3 0 =1 20 5

M A
2Q 3Q L
= 3V 12V = 3V
I I, T I3 T

9V

15V

12V — I5(30) 3V=0 Ii=—=
3(3Q) + = =35

5A.

A AN
2Q 3Q
v 12V & 3V
L I} I3
— -




Unit Exam II: Problem #3 (Fall '15)

tsl517

Consider the electric circuit shown.

Find the currents Iy, I, I5.

Solution:

12V — (2Q)) — 3V = I, = — =45A
2(200) -3 0 =1 20 5

M A
2Q 3Q L
= 3V 12V = 3V
I I, T I3 T

9V

15V

12V — I5(30) 3V=0 Ii=—=
3(3Q) + = =35

L=5+I=95A

5A.

A AN
2Q 3Q
v 12V & 3V
L I} I3
— -




Unit Exam II: Problem #3 (Fall '15)

Consider the electric circuit shown.

Find the currents Iy, I, I5.

AW AN
20 3Q l
= 3V 12V =~ 3V
I I, T I3 T
Solution:
9V

12V — (2Q)) — 3V = I, = — =45A
2(200) -3 0 =1 20 5

1
12V-L(3Q)+3V=0 = I = % _5A

L=5+I=95A

tsl517

A AN
2Q 3Q
= 3V 12V & 3V o
L I} I3
12V-5L(2Q)+3V=0 = I = % — 75A.



Unit Exam II: Problem #3 (Fall '15)

tsl517

Consider the electric circuit shown.

Find the currents Iy, I, I5.

Solution:

|

M A
2Q 3Q L
= 3V 12V = 3V
I I, T I3
EAY%

12V — (2Q)) — 3V = I, = — =45A
2(200) -3 0 =1 20 5

15V

12V — I5(30) 3V=0 I; = —— =5A.
3(3Q) + = =35

L=5+I=95A

AN AN
2Q 3Q
o 3v v = =
L I} I3
12V-L20Q)+3V=0 = L= % — 75A.
12V-1(3Q) —3V=0 = 13:%:%,



Unit Exam II: Problem #3 (Fall "15) Oy

Consider the electric circuit shown.

Find the currents Iy, I, I5.

A AN A AN
2Q 3Q L 2Q 3Q
=3V 12V = 3V =3V 12V = V=
I I 4 I3 T L I} I3
Solution:
12V712(20)73V:O = 122%24.5A 12V712(20)+3V=0 = I = %:7.5A.

1
v 12V — 3(3Q)) — 3V = 0 #13:%:3/\,

12V — I5(30) 3V=0 I; = —— =5A.
3(3Q) + = =35

L=DL+I=95A L =L +I; =105A

tsl517



Unit Exam II: Problem #1 (Spring "16) hmh'

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the total energy U stored in the three capacitors.
(c) Find the charge Qg on the capacitor on the left.

(d) Find the the voltages V, and V, across the two capacitor on the right.

tsls529



Unit Exam II: Problem #1 (Spring "16) hmh'

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the total energy U stored in the three capacitors.
(c) Find the charge Qg on the capacitor on the left.

(d) Find the the voltages V, and V, across the two capacitor on the right.

Solution:

1 1\! -

tsls529



Unit Exam II: Problem #1 (Spring "16) hmh'

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the total energy U stored in the three capacitors.
(c) Find the charge Qg on the capacitor on the left.

(d) Find the the voltages V, and V, across the two capacitor on the right.

Solution:
6UF 2uF
B 1 1N\ T - 4uF
(b) U= %(ByF)(SV)Z = 96p].

tsls529



Unit Exam II: Problem #1 (Spring "16) hmh'

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance Ce;.

(b) Find the total energy U stored in the three capacitors.

(c) Find the charge Qg on the capacitor on the left.

(d) Find the the voltages V, and V, across the two capacitor on the right.

Solution:
1 6UF 2uF
1 - _ pu— p— 4HF
(@) Cey <2yF+4yF 6;4F> = 3pF. 8H\D]
(b) U = 3 (3F)(8V)? = 961

(©) Q6 = (8V)(3uF) = 24uC.

tsls529



Unit Exam II: Problem #1 (Spring "16) hmh'

The circuit of capacitors connected to a battery is at equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the total energy U stored in the three capacitors.
(c) Find the charge Qg on the capacitor on the left.

(d) Find the the voltages V, and V, across the two capacitor on the right.

Solution:
6UF 2uF
B 1 1N\ T T 4uF
(b) U= %(BVF)(SV)Z = 96p].

(c) Qs = (8V)(3uF) = 24uC.
(d) Vo=V, = %(sv) =4V.

tsls529



Unit Exam II: Problem #2 (Spring '16) hmh'

Consider the electrical circuit shown.

(@) Find the current I; when the switch S is open.

(b) Find the currents I; and I, when the switch S is closed.

2Q 3Q
5Q

I, e6v 4Q

tsl530



Unit Exam II: Problem #2 (Spring '16) hmh'

Consider the electrical circuit shown.

(@) Find the current I; when the switch S is open.

(b) Find the currents I; and I, when the switch S is closed.

2Q 3Q

5Q
S
Solution: I, T

6V — 4V — Hﬁ

“i07s50130520  OMEA I ev 4Q

(Y

tsl530



Unit Exam II: Problem #2 (Spring '16)

Consider the electrical circuit shown.

(@) Find the current I; when the switch S is open.

(b) Find the currents I; and I, when the switch S is closed.

20 30
4V
S 5Q
Solution: I, T
6V — 4V — H
@ 6L =iatsartaaron MM I ev  4Q
(b) I oV _ 0.667A, I WV 0.8A.

T 10+50 T 30+20

tsl530



Unit Exam II: Problem #3 (Spring "15) !;Tmh'

This RC circuit has been running for a long time with the switch open.

(a) Find the current I while the switch is still open.
(b) Find the current I right after the switch has been closed.
(c) Find the currentI a long time later.

(d) Find the charge Q on the capacitor also a long time later.
2Q

40
12V % S

1 TnF

—~ |

tsl531



Unit Exam II: Problem #3 (Spring "15) !;Tmh'

This RC circuit has been running for a long time with the switch open.

(a) Find the current I while the switch is still open.
(b) Find the current I right after the switch has been closed.
(c) Find the currentI a long time later.

(d) Find the charge Q on the capacitor also a long time later.

Solution: L} 20 40 S
12V 12V %
(@) 1= 20540 2A. I TnF
—~ |1

tsl531



Unit Exam II: Problem #3 (Spring "15) !;Tmh'

This RC circuit has been running for a long time with the switch open.

(a) Find the current I while the switch is still open.
(b) Find the current I right after the switch has been closed.
(c) Find the currentI a long time later.

(d) Find the charge Q on the capacitor also a long time later.

Solution: L} 20 40 S
12V 12V %

(@) I= saran =22 ' o

) 1= 2V _¢a. = 1

20

tsl531



Unit Exam II: Problem #3 (Spring "15) !;Tmh'

This RC circuit has been running for a long time with the switch open.

(a) Find the current I while the switch is still open.
(b) Find the current I right after the switch has been closed.
(c) Find the currentI a long time later.

(d) Find the charge Q on the capacitor also a long time later.

Solution: L} 20 40 S
12V 12V %
(@) I= saran =22 ' o
) 1= 2V _6a — I
~ 0 " T I
(o) I 12V 2A.

“20+140

tsl531



Unit Exam II: Problem #3 (Spring "15) !;Tmh'

This RC circuit has been running for a long time with the switch open.

(a) Find the current I while the switch is still open.
(b) Find the current I right after the switch has been closed.
(c) Find the currentI a long time later.

(d) Find the charge Q on the capacitor also a long time later.

Solution: L} 20 40 S
12V 12V %
(@) I= saran =22 ' o
) 1= 2V _6a — I
~ 0 " T I
12V
(c) I= T 2A.

(d) Q = (8V)(7nF) = 56nC.

tsl531



Unit Exam II: Problem #1 (Fall 16)

tsl538

The capacitors (initially discharged) have been connected to the battery. The circuit is now at equilibrium.

Find ...

(a) the voltage V, across capacitor Cy,
(b) the energy Us on capacitor Cs,
(c) the charge Qs on capacitor Cs,
(d) the equivalent capacitance Ce,.

12V
|o
C5=5HF
i
Cg=6uF
A
C3=3uF

[

Cr=2uF

(a) the voltage V, across capacitor Cy,
(b) the energy U, on capacitor Cy,

(c) the charge Qg on capacitor Cg,

(d) the equivalent capacitance Ce.

C4=4UF
i
C3=3UF
e

C6:6HF
B R
C,=7uF

o

18V




Solution:

(a) Vz =12V.

tsl538



Unit Exam II: Problem #1 (Fall 16)

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

tsl538




Unit Exam II: Problem #1 (Fall 16)

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

(c) Cs6 =2uF = Q3 = Q36 = (12V)(2uF) = 24pC.

tsl538




Unit Exam II: Problem #1 (Fall 16)

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

(c) Cs6 =2uF = Q3 = Q36 = (12V)(2uF) = 24pC.

(d) Ceq = C5 + C36 + Cz = 9;41:.

tsl538




Unit Exam II: Problem #1 (Fall 16)

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

(c) Cs6 =2uF = Q3 = Q36 = (12V)(2uF) = 24pC.

(d) Ceq = C5 + C36 + Cz = 9;41:‘.

tsl538

(@) vy =18V.




Unit Exam II: Problem #1 (Fall 16)

tsl538

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

(c) Cs6 =2uF = Q3 = Q36 = (12V)(2uF) = 24pC.

(d) Ceq = C5 + C36 + Cz = 9;41:‘.

(@) vy =18V.

(b) Uy =

N —

(74F)(18V)? = 1134yJ.




Unit Exam II: Problem #1 (Fall 16)

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

(c) Ca =2uF = Q3 = Qa6 = (12V)(2uF) = 24uC.

(d) Ceg = C5 + C36 + Co = 9uF.

tsl538

(@) V4 = 18V.

(b) Uy = = (7uF)(18V)? = 1134y].

N —

(c) C3s =2uF = Qs = Q36 = (18V)(2uF) = 36uC.




Unit Exam II: Problem #1 (Fall 16)

Solution:
(a) vV, =12V.
(b) Us = %(5;41:)(12\/)2 = 360p].

(c) Ca =2uF = Q3 = Qa6 = (12V)(2uF) = 24uC.

(d) Ceg = C5 + C36 + Co = 9uF.

tsl538

(@) V4 = 18V.

(b) Uy = = (7uF)(18V)? = 1134y].

N —

(c) C3s =2uF = Qs = Q36 = (18V)(2uF) = 36uC.

(d) Ceg = C4 + C36 + C7 = 13uF.




Unit Exam II: Problem #2 (Fall '16)

tsl539

This resistor circuit is in a state of steady currents. Find ...

(a) the voltage V, across resistor Ry,

(b) the power P, dissipated in resistor Ry,
(c) the current I3 flowing through resistor R3
(d) the equivalent resistance Re;.

18V
lo

R, = 40

(a) the voltage V5 across resistor R3,

(b) the power Py dissipated in resistor Rg,
(c) the current I, flowing through resistor Ry,
(d) the equivalent resistance Re;.

R;= 3Q
— W

R,=20Q

A AW

R,=4Q

R¢=6Q

12V




Unit Exam II: Problem #2 (Fall '16)

tsls539

Solution:

(@) v, =18V.




Unit Exam II: Problem #2 (Fall '16)

Solution:
(@) v, =18V.

18V2
(b) Py = 20 = 81W.

tsls539




Unit Exam II: Problem #2 (Fall '16)

Solution:
(@) v, =18V.

18V2
(b) Py = 20 = 81W.

18V

= ——— =45A.
300 +10 >

(c) I

tsls539



Unit Exam II: Problem #2 (Fall '16) hmh'

Solution:
(@) V, = 18V.
18V2
(b) Py = a = SW.
18V
(¢) Iy = 30510 = 45A.

1 1 1\!
(@ Reqi(m*m*%) =10.

tsls539



Unit Exam II: Problem #2 (Fall '16) hmh'

Solution:
(a) Vo =18V. (@) V3 =12V
18V2
(b) Py = a = SW.
18V
(¢) Iy = 30510 = 45A.

1 1 1\!
(@ Reqi(m*m*%) =10.

tsls539



Unit Exam II: Problem #2 (Fall '16)

Solution:
(a) Vv, =18V. (a) V3 =12V
18V2 12V?2
- — . = =24
(b) Py 10 81W (b) Py o) A%
18V
(¢) Iy = 30510 = 45A.

1 1 1\!
(@ Reqi(m*m*%) =10

tsls539




Unit Exam II: Problem #2 (Fall '16)

Solution:
(@) Vo =18V. (@) V3 =12V
18V2 12V?2
(b) Py = 20 = 81W. (b) Py = -0 - 24W.
18V 12V
(c) 5 = 30410 = 4.5A. (c) Iy = 0140 = 2A.

1 1 1\!
(@ Reqi(m*m*%) =10

tsls539




Unit Exam II: Problem #2 (Fall '16) hmh'

Solution:
(@) Vo =18V. (@) V3 =12V
18V2 12V?2
(b) Py = 20 = 81W. (b) Py = -0 - 24W.
18V 12V
(c) 5 = 30410 = 4.5A. (c) Iy = 0140 = 2A.

(d) Ry = ., 1 71710 (d) Ry = i+#+i 71—150
‘440 T 10+30 20 ST “\30 " 20+40  6Q o

tsl539



Unit Exam II: Problem #3 (Fall 16)

This two-loop resistor circuit is in a state of steady currents. Find ...

(a) the current I,
(b) the current I,
(c) the potential difference V, — V.

vV 11v
a

ol
Iw SVL’ ¢Iz

8Q 6Q

tsls40

A% 1V
i L |
5V

6Q 8Q

-



Unit Exam II: Problem #3 (Fall 16)

Solution:

5V+7V
802

(@) h = = +15A.

tsl540




Unit Exam II: Problem #3 (Fall 16)

Solution:
5V +7V
(@ I = 0 = +1.5A.
11V
(b) I, = ks = 1+2.67A.

602

tsl540




Unit Exam II: Problem #3 (Fall '16) hﬁiﬁh‘

Solution:
5V 47V
a) [ = =
(a) o) +1.5A.
5V 411V
b) ="~ =
(b) I, o) +2.67A.

() Vo=V =—=7V+11V = +4V.

tsl540



Unit Exam II: Problem #3 (Fall '16) hﬁiﬁh‘

Solution:
V47V _7V-5V

@ n= 80 +1.5A. @ n = o - +0.333A.
_5V41IV

(b) I, = —ea +2.67A.

() Vo=V =—=7V+11V = +4V.

tsl540



Unit Exam II: Problem #3 (Fall '16) hﬁiﬁh‘

Solution:
5V 47V 7V — 5V
@ L= 80 +1.5A. @ L= a0 - +0.333A.
_SV+1V _5V+11V _
(b) I, = 0 +2.67A. (b) I, = 50 = 42A.

(€) Vo=V, =—=7V+11V = +4V.

tsl540



Unit Exam II: Problem #3 (Fall 16)

Solution:
5V 47V 7V — 5V

@ L= 80 +1.5A. @ L= a0 - +0.333A.
S5v+11v 5V 411V

(b) I, = 0 +2.67A. (b) I, = 50 = 42A.

() Vo=V =—=7V+11V = +4V. () Vo=V =7V +11V = +18V.

tsl540



Unit Exam II: Problem #4 (Spring '17) hﬁhﬁ'

The capacitors (initially discharged) have been connected to the battery. The circuit is now at equilibrium.

Find ...

(a) the charge Q4 on the 4pF-capacitor, (a) the charge Qs on the 3pF-capacitor,

(b) the energy U, on the 7pF-capacitor, (b) the energy Us on the 5pF-capacitor,

(c) the voltage V4 across the upper (c) the voltage Vg across the lower
10pF-capacitor, 8pF-capacitor,

(d) the equivalent capacitance Cy. (d) the equivalent capacitance Cy.

| | |
4pF 10pF 8pF J__,
7pF = v

—— 5pF
oV T' 10pF 8pF 3pF
|

tsl548



Unit Exam II: Problem #4 (Spring '17)

tsl548

Solution:

(@) Qs = (6V)(4pF) = 24pC.




Unit Exam II: Problem #4 (Spring '17)

Solution:

(@) Qs = (6V)(4pF) = 24pC.

(b) U; = = (7pF)(6V)? = 126p].

N =

tsl548




Unit Exam II: Problem #4 (Spring '17)

Solution:

(@) Qs = (6V)(4pF) = 24pC.

(b) U; = = (7pF)(6V)? = 126p].

N =

1
(c) Vi = 56V =3V.

tsl548




Unit Exam II: Problem #4 (Spring '17)

Solution:

(@) Qs = (6V)(4pF) = 24pC.

(b) U; = = (7pF)(6V)? = 126p].

N =

1
(c) Vi = 56V =3V.

(d) Ceq = 4pF + 7pF + 5pF = 16pF.

tsl548



Unit Exam II: Problem #4 (Spring '17)

Solution:

(@) Qs = (6V)(4pF) = 24pC.

(b) U; = = (7pF)(6V)? = 126p].

N =

1
(c) Vi = 56V =3V.

(d) Ceq = 4pF + 7pF + 5pF = 16pF.

tsl548

(@) Qs = (9V)(3pF) = 27pC.




Unit Exam II: Problem #4 (Spring '17)

Solution:

(@) Qs = (6V)(4pF) = 24pC.

(b) U; = = (7pF)(6V)? = 126p].

N =

1
(c) Vi = 56V =3V.

(d) Ceq = 4pF + 7pF + 5pF = 16pF.

tsl548

(@) Qs = (9V)(3pF) = 27pC.

(b) Us =

N =

(5pF)(9V)? = 202.5p].




Unit Exam II: Problem #4 (Spring '17)

Solution:

(a) Q4 = (6V)(4pF) = 24pC. (a) Q3 = (9V)(3pF) = 27pC.

(b) Uy = %(7pF)(6V)2 = 126p). (b) Us = %(SpF) (9V)? = 202.5p].
(c) Vip= éev =3V. (c) Vg = %9v =45V.

(d) Ceq = 4pF + 7pF + 5pF = 16pF.

tsl548




Unit Exam II: Problem #4 (Spring '17)

Solution:

(a) Q4 = (6V)(4pF) = 24pC. (a) Q3 = (9V)(3pF) = 27pC.

(b) Uy = %(7pF)(6V)2 = 126p). (b) Us = %(SpF) (9V)? = 202.5p].
(c) Vip= éev =3V. (c) Vg = %9v =45V.

(d) Ceq = 4pF + 7pF + 5pF = 16pF. (d) Ceq = 3pF + 5pF + 4pF = 12pF.

tsl548




Unit Exam II: Problem #2 (Spring '17)

Consider this circuit with two terminals, four resistors, and one switch.

(a) Find the equivalent resistance Rg‘gf’e” when the switch is open.

(b) Find the equivalent resistance Réf;md) when the switch is closed.

2Q
1Q
N o
2Q
1Q

tsl549




Unit Exam II: Problem #2 (Spring '17)

Consider this circuit with two terminals, four resistors, and one switch.

(a) Find the equivalent resistance Rg‘gf’e” when the switch is open.

(b) Find the equivalent resistance Réf;md) when the switch is closed.

2Q
1Q
N o
2Q
1Q

Solution:

-1
= (s ) = 20

w

1Q+ZQ+ 10 +20

tsl549




Unit Exam II: Problem #2 (Spring '17)

Consider this circuit with two terminals, four resistors, and one switch.

(a) Find the equivalent resistance Rg‘gf’e” when the switch is open.

(b) Find the equivalent resistance Réf;md) when the switch is closed.

W
10 2Q
N o
2Q
1Q
Solution:
R(Open) _ 1 " 1 -1 B 3Q
cd T \1Q+20  10+20 T2

-1 -1

(closed) 1 1 1 1 4
R L 2 1) i
«q <1Q+20> +<1Q+20 30

tsl549




Unit Exam II: Problem #2 (Spring '17) !mim.'

Consider this circuit with two terminals, four resistors, and one switch.

(a) Find the equivalent resistance Rg‘gf’e” when the switch is open.

(b) Find the equivalent resistance Réf;md) when the switch is closed.

W MV
20 1Q
1Q 3Q
S o O S
1Q
20 1Q 3Q
Solution:
(open) 1 1 o3 (open) 1 1 -
open) _ _ 92 open) _ _
Req ’<1Q+20+1Q+2Q> =5 Req <1Q+3Q+1Q+3Q> 20

-1 -1
(closed) L i L L - é
Req ’<1Q+2Q> +<1Q+20 =34

tsl549



Unit Exam II: Problem #2 (Spring '17) !mim.'

Consider this circuit with two terminals, four resistors, and one switch.

(a) Find the equivalent resistance Rg‘gf’e” when the switch is open.

(b) Find the equivalent resistance Réf;md) when the switch is closed.

W MV
20 1Q
1Q 3Q
S o O S
1Q
20 1Q 3Q
Solution:
(open) 1 1 o3 (open) 1 1 -
open) _ _ 92 open) _ _
Req ’<1Q+20+1Q+2Q> =5 Req <1Q+3Q+1Q+3Q> 20

-1 -1 -1 -1
(closed) __ L i L L _ é (closed) L i L i = §
Req ’<1Q+2Q> +<1Q+20 =34 Ra™"=\1aT3a0) *liataa) 2%

tsl549



Unit Exam II: Problem #3 (Spring '17) _W%"'m_u
Consider this circuit with two batteries, two resistors, and one switch.
(a) Find the current I when the switch is open.
(b) Find the current I when the switch is closed.
(c) Find the potential difference V, — V}, when the switch is open.

(d) Find the potential difference V, — V, when the switch is closed.

5Q 6Q 5Q 2Q

tsl550



Unit Exam II: Problem #3 (Spring '17)

tsl550

Solution:

15V

(a)175—07

3A.




Unit Exam II: Problem #3 (Spring '17)

Solution:
15V
I=="_ =3A.
(@) o) 3A
15V 12V
(b) I= 0 T eq —AtT2A=5A

tsl550




Unit Exam II: Problem #3 (Spring '17) IO,

Solution:
15V
(@) I= =g = A
15V 12V
(b) I= 0 T eq —AtT2A=5A

() V-V, =12V.

tsl550



Unit Exam II: Problem #3 (Spring '17) IO,

Solution:
15V
(@) I= =g = A
15V 12V
(b) I= 0 T eq —AtT2A=5A

() V-V, =12V.

(d) Vo=V, =0.

tsl550



Unit Exam II: Problem #3 (Spring '17)

Solution:
15V
I=="_ =3A.
(@) o) 3A
15V 12V
(b) I= 0 T eq —AtT2A=5A

() V-V, =12V.

(d) Vo=V, =0.

tsl550




Unit Exam II: Problem #3 (Spring '17)

Solution:
15V
I=="_ =3A.
(@) o) 3A
15V 12V
(b) I= 0 T eq —AtT2A=5A

() V-V, =12V.

(d) Vo=V, =0.

tsl550

a6V
eV

_lev
20

8A.

15V
50 - 8A +3A = 11A.




Unit Exam II: Problem #3 (Spring '17) e

Solution:
15V 16V
= =1 —3A. = —8A.
(a) o) 3A (@) I 0 8A
15V 12V 16V 15V
(b)I—S—Q+6—Q—3A+2A—5A. (b)Ifﬁ—i-EfSA—&-BAfllA.
() V, — V, = 12V. () V. —V, = 15V.

(d) Vo=V, =0.

tsl550



Unit Exam II: Problem #3 (Spring '17) e

Solution:
15V 16V
= =1 —3A. = —8A.
(a) o) 3A (@) I 0 8A
15V 12V 16V 15V
(b)I—S—Q+6—Q—3A+2A—5A. (b)Ifﬁ—i-EfSA—&-BAfllA.
() V, — V, = 12V. () V. —V, = 15V.

(d) V,—V, =0. (d) V,—V, =0.

tsl550



Unit Exam II: Problem #1 (Fall '17)

This circuit is at equilibrium.

+ Find the charge Q; on capacitor C; [Qs on Cs].
« Find the energy Us on capacitor Cs [U7 on Cy].
« Find the voltages V5, V, across capacitors C,, C4 [V3, Vi across Cs, Cgl.

C5 —SH.F
. J‘C =3uF
24V = I }
T Co=6uF
T

tsls57



Unit Exam II: Problem #1 (Fall '17)

This circuit is at equilibrium.

+ Find the charge Q; on capacitor C; [Qs on Cs].
« Find the energy Us on capacitor Cs [U7 on Cy].
« Find the voltages V5, V, across capacitors C,, C4 [V3, Vi across Cs, Cgl.

Solution:

* Q7 = (24V)(7§F) = 168:C Qs = (24V) (S:F) = 120uC]

tsls57



Unit Exam II: Problem #1 (Fall '17)

This circuit is at equilibrium.

+ Find the charge Q; on capacitor C; [Qs on Cs].
« Find the energy Us on capacitor Cs [U7 on Cy].
« Find the voltages V5, V, across capacitors C,, C4 [V3, Vi across Cs, Cgl.

Solution:

* Q7 = (24V)(7§F) = 168:C Qs = (24V) (S:F) = 120uC]

« Us = %(5;11?)(24\/)2 = 1440p] |:U7 = %(7;11?)(24\/)2 = 2016;{]]

tsls57



Unit Exam II: Problem #1 (Fall '17)

This circuit is at equilibrium.

+ Find the charge Q; on capacitor C; [Qs on Cs].
« Find the energy Us on capacitor Cs [U7 on Cy].
« Find the voltages V5, V, across capacitors C,, C4 [V3, Vi across Cs, Cgl.

Solution:

* Q7 = (24V)(7§F) = 168:C Qs = (24V) (S:F) = 120uC]

+ Us = = (5uF)(24V)? = 1440y] |:U7 = 2 (7uF)(24V)? = 2016;{]]

1 1

2 2

C Vo4 V=24V, VoG =V4C4 = Vo =16V, V,=8V
[Vs+ Ve =24V, V3C3=VeCs = V3=16V, Vs =28V]

tsls57



Unit Exam II: Problem #2 (Fall '17)
Consider the resistor circuit on the left [right].
Find the currents Iy, I [I3, I4] and the potential difference V, — v}, [V — V]

(a) when the switch S, [S,]is open,
(b) when the switch S, [S,] is closed

tsl558




Unit Exam II: Problem #2 (Fall '17)

Consider the resistor circuit on the left [right].
Find the currents Iy, I [I3, I4] and the potential difference V, — v}, [V — V]

(a) when the switch S, [S,]is open,
(b) when the switch S, [S,] is closed

Solution:
3V +6V

L == ——
(@ L 2 50130

=1125A, V,—-V, =9V {13 =L =—"-=07A, V. -V;=7V.

tsl558



Unit Exam II: Problem #2 (Fall '17)

Consider the resistor circuit on the left [right].
Find the currents Iy, I [I3, I4] and the potential difference V, — v}, [V — V]

(a) when the switch S, [S,]is open,
(b) when the switch S, [S,] is closed

Solution:
3V +6V 2V + 5V
=1.125A, V,—-V, =9V {13 =1 = m =07A, V. —-V;=7V.

L == ——
(@ L 2 50130

3V 6V
(b) I, = ﬁvf 06A, I = 3—02; 2A, V,—V, =9V.
=Y _105A, I, = cq = 03BA, VeV, = 7V}

40

tsl558



Unit Exam II: Problem #3 (Fall 17) hmh'

The switch S of this circuit has been open for a long time. The capacitor has capacitance C = 6pF [C = 4pF].
Each resistor has resistance R = 6Q) [R = 4Q)].

(a) Find the currents I, I, I5 right after the switch has been closed.
(b) Find the currents I, 1,13 a long time later

36V

tsl559



Unit Exam II: Problem #3 (Fall 17) hmh'

The switch S of this circuit has been open for a long time. The capacitor has capacitance C = 6pF [C = 4pF].
Each resistor has resistance R = 6Q) [R = 4Q)].

(a) Find the currents I, I, I5 right after the switch has been closed.
(b) Find the currents I, 1,13 a long time later

36V

Solution:

(a) no voltage across capacitor: R;; = 9Q  [Ryy = 60)]
36
90)

36V
6Q)

L=hL+hL= =4A, L =L =2A |:I3=Il+12= =6A, I =1, =3A].

tsl559



Unit Exam II: Problem #3 (Fall '17)

The switch S of this circuit has been open for a long time. The capacitor has capacitance C = 6pF [C = 4pF].

Each resistor has resistance R = 6Q [R = 4Q)].

(a) Find the currents I, I, I5 right after the switch has been closed.
(b) Find the currents I, 1,13 a long time later

36V

Solution:

(a) no voltage across capacitor: R;; = 9Q  [Ryy = 60)]
36
90)

36V
6Q)

L=L+1= =4A, L =L =2A |:I3=Il+12=

(b) no current through capacitor: Ry; = 120 [Ryy = 8Q)]
36V 36V
h=Ih=35=3A L=0, {11_13_870_4.51&, L=0|.

tsl559

=6A, 1=, =3A].



Unit Exam II: Problem #1 (Spring '18) hmh'

The circuit shown has reached equilibrium.

The specifications are £ = 12V [18V], C; = C, = C3 = 5nF [4nF]

(a) Find the equivalent capacitance C,;. { |
(b) Find the charge Q, on capacitor Cj. C,
(c) Find the voltage V3 across capacitor Cs.

(d) Find the total energy U stored in the capacitors.

11566



Unit Exam II: Problem #1 (Spring '18)
The circuit shown has reached equilibrium.
The specifications are £ = 12V [18V], C; = C, = C3 = 5nF [4nF]

(a) Find the equivalent capacitance C,;.

(b) Find the charge Q, on capacitor Cj.

(c) Find the voltage V3 across capacitor Cs.

(d) Find the total energy U stored in the capacitors.

Solution:

(@) C12 = Cq1 +C, = 10nF [8nF].

1 1\' 10 _[8
ng = (Cilz + a) = ?nF |:§1'1F:|

11566




Unit Exam II: Problem #1 (Spring '18)
The circuit shown has reached equilibrium.
The specifications are £ = 12V [18V], C; = C, = C3 = 5nF [4nF]

(a) Find the equivalent capacitance C,;.

(b) Find the charge Q, on capacitor Cj.

(c) Find the voltage V3 across capacitor Cs.

(d) Find the total energy U stored in the capacitors.

Solution:

(@) C12 = Cq1 +C, = 10nF [8nF].

1 1\' 10 _[8
ng = (Cilz + a) = ?nF |:§1'1F:|

(b) Q3 = le = SCeq = 40nC [481’1C], Q1 = Qz = %Qu = 20nC [24nC}.

11566




Unit Exam II: Problem #1 (Spring '18)

The circuit shown has reached equilibrium.

The specifications are £ = 12V [18V], C; = C, = C3 = 5nF [4nF]

(a) Find the equivalent capacitance C,;. { |
(b) Find the charge Q, on capacitor Cj. C,
(c) Find the voltage V3 across capacitor Cs.

(d) Find the total energy U stored in the capacitors.

Solution: 4
(@) C12 = Cy +Cy = 10nF [8nF). Csy

e (1 1\ _10 T8 — I
a=\cnp " G) T3 [V
(b) Q3 = le = SCeq = 40nC [481’1C], Q1 = Qz = %Qu = 20nC [24nC}.

_ & QA Q.
@ Vs= & =8V[12V], Vi=Vo= g = & =4V 6]

11566




Unit Exam II: Problem #1 (Spring '18)

The circuit shown has reached equilibrium.

The specifications are £ = 12V [18V], C; = C, = C3 = 5nF [4nF]

(a) Find the equivalent capacitance C,;. { |
(b) Find the charge Q, on capacitor Cj. C,
(c) Find the voltage V3 across capacitor Cs.

(d) Find the total energy U stored in the capacitors.

Solution: 4
(@) C12 = Cy +Cy = 10nF [8nF). Csy

e (1 1\ _10 T8 — I
a=\cnp " G) T3 [V
(b) Q3 = le = SCeq = 40nC [481’1C], Q1 = Qz = %Qu = 20nC [24nC}.

_ & QA Q.
@ Vs= & =8V[12V], Vi=Vo= g = & =4V 6]

1
(d) u= ECeqSZ = 240n] [432n]].

tsl566




Unit Exam II: Problem #2 (Spring "18)

The circuit shown is in a steady state.

The specifications are £ = 12V [18V], Ry = R, = Rz = 5Q [40].

(a) Find the equivalent resistance Re,. R
(b) Find the currents I; through resistor R;. ! R,
(c) Find the voltage V3 across resistor Rs. W

(d) Find the power P produced by the battery.

tsls67



Unit Exam II: Problem #2 (Spring "18) hmh'

The circuit shown is in a steady state.

The specifications are £ = 12V [18V], Ry = R, = Rz = 5Q [40].

(a) Find the equivalent resistance Re,. R
(b) Find the currents I; through resistor R;. ! R,
(c) Find the voltage V3 across resistor Rs. W

(d) Find the power P produced by the battery.

Solution:

1 1\7!
(@) Ryp = ( x+ E) =250 [20Q], Ry =Rz + Ry =7.50Q [6.0Q)].

tsls67



Unit Exam II: Problem #2 (Spring "18) hmh'

The circuit shown is in a steady state.

The specifications are £ = 12V [18V], Ry = R, = Rz = 5Q [40].

(a) Find the equivalent resistance Re,. R
(b) Find the currents I; through resistor R;. ! R,
(c) Find the voltage V3 across resistor Rs. W
(d) Find the power P produced by the battery.
R, ¢
Solution:
1 1\
@ Rip= (g +7 ) =2502[200], Ry=Riz+Rs =750 [600].
1 3

(b) =1 = KT [30A, L=1I= 1, —0sA [L5A].
Reg 2
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Unit Exam II: Problem #2 (Spring "18) hmh'

The circuit shown is in a steady state.

The specifications are £ = 12V [18V], Ry = R, = Rz = 5Q [40].

(a) Find the equivalent resistance Re,. R
(b) Find the currents I; through resistor R;. ! R,
(c) Find the voltage V3 across resistor Rs. W
(d) Find the power P produced by the battery.
R, ¢
Solution:
1 1\
@ Rip= (g +7 ) =2502[200], Ry=Riz+Rs =750 [600].
1 3

£ 1

(b) s =Ly = -~ =16A [3.0A], I =L = ~Ij, = 0.8A [L5A].
Reg 2

(c) V3 =Rsls =8V [12V], Vi =V, =Ri]; = Rpl, =4V [6V].

tsls67



Unit Exam II: Problem #2 (Spring "18)

The circuit shown is in a steady state.

The specifications are £ = 12V [18V], Ry = R, = Rz = 5Q [40].
(a) Find the equivalent resistance Re,. R
(b) Find the currents I; through resistor R;. ! R,
(c) Find the voltage V3 across resistor Rs. W
(d) Find the power P produced by the battery.
R, ¢

Solution:

-1
(@) Ryp = ( Ril + R%) =250 [2.0Q], Re = Riz+R3 = 7.5Q [6.00)].
B) = Iy = 5 —16A [3.0A],
Reg
(c) V3 = Rslz = 8V [12V],

2
(d) P= £ Regl3 = 19.2W [54.0W].
Reg

1
I =l = ;I =08A [L5A].

Vi =V, =Rif; = Ryl, = 4V [6V].

tsls567



Unit Exam II: Problem #3 (Spring "18) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(a) Find the currents I; and I, when the switch is open.

(b) Find the currents I; and I, when the switch is closed.

(c) Find the voltages V, — V, and V,, — V. when the switch is open.
(d) Find the voltages V, — V, and V}, — V. when the switch is closed.

D—le

et
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Unit Exam II: Problem #3 (Spring "18) hﬁhﬁ'

This circuit is in a steady state with the switch S either open or closed.

(a) Find the currents I; and I, when the switch is open.

(b) Find the currents I; and I, when the switch is closed.

(c) Find the voltages V, — V, and V,, — V. when the switch is open.
(d) Find the voltages V, — V, and V}, — V. when the switch is closed.

D—HIZ

et

Solution:

6V+4+8V-3V-2V 9
(a) L=L= W §A 1.29A.
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Unit Exam II: Problem #3 (Spring "18) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(a) Find the currents I; and I, when the switch is open.

(b) Find the currents I; and I, when the switch is closed.

(c) Find the voltages V, — V, and V,, — V. when the switch is open.
(d) Find the voltages V, — V, and V}, — V. when the switch is closed.

D—le

et

Solution:
6V+4+8V-3V-2V 9
(a) L=L= W §A 1.29A.
§v-3vV 5 6V -2V 4
(b) I = =57 = JA=125A, L= "z = A= 133A.

tsl568



Unit Exam II: Problem #3 (Spring "18) O

This circuit is in a steady state with the switch S either open or closed.

(a) Find the currents I; and I, when the switch is open.
(b) Find the currents I; and I, when the switch is closed. v
(c) Find the voltages V, — V, and V,, — V. when the switch is open.

)

SH b 6V
Find the voltages V, — V}, and V;, — V. when the switch is closed. Iw H
4Q S
2V

.
—
)

(d
/ 3Q

Solution: a
6V+8V—-3V-2V 9 3V
@L=0L= T aarin = A=1DA

8Vv-3V. 5 6V -2V 4
=~ - iA =125A, I, = 30 3A = 1.33A.

(b) I

(0) Vo —V, =8V — (129A)(40) = 2.84V, V}, — V. =6V — (1.29A)(3Q) = 2.13V.
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Unit Exam II: Problem #3 (Spring "18) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(a) Find the currents I; and I, when the switch is open.
(b) Find the currents I; and I, when the switch is closed.
(c)

)

) R 8V 6V
¢) Find the voltages V, — V;, and V;, — V. when the switch is open. H b
(d) Find the voltages V, — V, and V}, — V. when the switch is closed. Iw H f I,
S
Q0 7/ 30
Solution: a c
6V+8V—-3V—-2V 9 3V 2V
@ L=5L= —3aiia A= 1.29A.
§v-3vV 5 6V -2V 4

(b) I; = 10 —ATIBA b= T = SA=13BA

(0) Vo —V, =8V — (129A)(40) = 2.84V, V}, — V. =6V — (1.29A)(3Q) = 2.13V.

(d) Vo=V, =3V, V,—V.=2V.

tsl568



Unit Exam II: Problem #1 (Fall "18) hmh'

The circuit shown has reached equilibrium.

The specifications are £ = 12V [14V], C; = C; = C3 = 7nF [5nF]

(a) Find the equivalent capacitance C;. C,

(b) Find the charges Q;, Q,, Q3 on capacitors 1, 2, 3, respectively. o
. . . 3

(c) Find the voltages V1, V5, V3 across capacitors 1, 2, 3, respectively.
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Unit Exam II: Problem #1 (Fall "18) hmh'

The circuit shown has reached equilibrium.

The specifications are £ = 12V [14V], C; = C; = C3 = 7nF [5nF]

(a) Find the equivalent capacitance C;. C,
(b) Find the charges Q;, Q,, Q3 on capacitors 1, 2, 3, respectively. C3::
(c) Find the voltages V1, V5, V3 across capacitors 1, 2, 3, respectively.
|
Solution: C2| I
1 1\' 7 _7J5 €.
@) Ci3 = (C—l + C—3> = SnF [inF}.

21
Coy=Cp+Cr= ?nF {EHF] .
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Unit Exam II: Problem #1 (Fall '18)

The circuit shown has reached equilibrium.

The specifications are £ = 12V [14V], C; = C; = C3 = 7nF [5nF]

(a) Find the equivalent capacitance C;.
(b) Find the charges Q;, Q,, Q3 on capacitors 1, 2, 3, respectively.
(c) Find the voltages V1, V5, V3 across capacitors 1, 2, 3, respectively.

Solution:
1 1\t 7 5
=(=—+=—) =2 “nF|.
(@) Ci3 (C1 + c3> S nF {zn }
21 1
Coy=Cp+Cr= ?nF {;HF] .

(b) Qi = Qs = £Cy3 = 42nC [35nC], Q; = £C, = 84nC [70nC].

tsl576




Unit Exam II: Problem #1 (Fall '18)

The circuit shown has reached equilibrium.

The specifications are £ = 12V [14V], C; = C; = C3 = 7nF [5nF]

(a) Find the equivalent capacitance C;.
(b) Find the charges Q;, Q,, Q3 on capacitors 1, 2, 3, respectively.
(c) Find the voltages V1, V5, V3 across capacitors 1, 2, 3, respectively.

Solution:
1 1\t 7 5
(@) Ci3 = (C—l + C—3> = SnF [inF}.
21 [15
Coy=Cp+Cr= ?nF {En ]

(b) Qi = Qs = £Cy3 = 42nC [35nC], Q; = £C, = 84nC [70nC].

Q1 Q2 Qs

(© Vi=g =6V[7V], Vo= =12V[4V], V3= 2 =6V [7V]
3

C] CZ
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Unit Exam II: Problem #2 (Fall '18)

The circuit shown is in a steady state.

The specifications are £ = 12V [14V], Ry = Ry = R3 = 7Q [5Q)].

(a) Find the equivalent resistance Re,.
(b) Find the currents I, I, I3 through resistors 1, 2, 3, respectively.

(c) Find the voltages V1, V>, V3 across resistors 1, 2, 3, respectively.
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Unit Exam II: Problem #2 (Fall '18)

The circuit shown is in a steady state.

The specifications are £ = 12V [14V], Ry = Ry = R3 = 7Q [5Q)].

(a) Find the equivalent resistance Re,.
(b) Find the currents I, I, I3 through resistors 1, 2, 3, respectively.

(c) Find the voltages V1, V>, V3 across resistors 1, 2, 3, respectively.

Solution:

~1
(@) Ri3 = Ry +R3 = 14Q [10A], Ry = (R%e, + R%) = 4.670) [3.33A].
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Unit Exam II: Problem #2 (Fall '18) M
The circuit shown is in a steady state.

The specifications are £ = 12V [14V], Ry = Ry = R3 = 7Q [5Q)].

(a) Find the equivalent resistance Re,.
(b) Find the currents I, I, I3 through resistors 1, 2, 3, respectively.

(c) Find the voltages V1, V>, V3 across resistors 1, 2, 3, respectively.

Solution:

~1
(@) Ri3 = Ry +R3 = 14Q [10A], Ry = (R%e, + R%) = 4.670) [3.33A].

() I = Is — 5 — 0.857A [140A], b — < — 1.71A [2.80A].
Ry3 Ry
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Unit Exam II: Problem #2 (Fall 18) hmh'

The circuit shown is in a steady state.

The specifications are £ = 12V [14V], Ry = Ry = R3 = 7Q [5Q)].

(a) Find the equivalent resistance Re,.
(b) Find the currents I, I, I3 through resistors 1, 2, 3, respectively.

(c) Find the voltages V1, V>, V3 across resistors 1, 2, 3, respectively.

Solution:

~1
(@) Ri3 = Ry +R3 = 14Q [10A], Ry = (R%e, + R%) = 4.670) [3.33A].

() I = Is — 5 — 0.857A [140A], b — < — 1.71A [2.80A].
Ry3 Ry
(©) Vi =Ryl =6V [7V], Vi =Rl =12V [14V], V3= Rsl3 =6V [7V].

tsls77



Unit Exam II: Problem #3 (Fall 18) hﬁiﬁh‘

This circuit is in a steady state with the switch S either open or closed.

The specifications are £ = 4V [3V], & = 6V [7V], & = 10V [9V], R = 7Q) [11Q]. I ¢ T I
1 2
(@) Find the currents I; and I, when the switch is open. S R
(b) Find the currents I; and I when the switch is closed.

(c) Find the voltages V;, — V, when the switch is open.
(d) Find the voltages V;, — V, when the switch is closed.
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Unit Exam II: Problem #3 (Fall 18) hﬁiﬁh‘

This circuit is in a steady state with the switch S either open or closed.

The specifications are £ = 4V [3V], & = 6V [7V], & = 10V [9V], R = 7Q) [11Q]. I ¢ T I
1 2
(@) Find the currents I; and I, when the switch is open. S R
(b) Find the currents I; and I when the switch is closed.

(c) Find the voltages V;, — V, when the switch is open.
(d) Find the voltages V;, — V, when the switch is closed.

Solution:

10V — 4V 9V -3V

L=lhh=- "% _049A |[=I=-—2_5V_
@ h=L =5 7q =0429 =2 = 1af110

= O.273A}
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Unit Exam II: Problem #3 (Fall 18) hﬁiﬁh‘

This circuit is in a steady state with the switch S either open or closed.

The specifications are £ = 4V [3V], & = 6V [7V], & = 10V [9V], R = 7Q) [11Q]. I ¢ T I
1 2
(@) Find the currents I; and I, when the switch is open. S R
(b) Find the currents I; and I when the switch is closed.

(c) Find the voltages V;, — V, when the switch is open.
(d) Find the voltages V;, — V, when the switch is closed.

Solution:
10V — 4V 9V — 3V
(@ L =5L= o570 =04A  |h=h= 0o = 0.273A]
(®) 6V — 4V 10V — 6V 7V — 3V 9V -7V
=g =0286A, L=——"c— =0571A {Il = —0864A, L= o =0182A
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Unit Exam II: Problem #3 (Fall 18) hﬁiﬁh‘

This circuit is in a steady state with the switch S either open or closed.

The specifications are £ = 4V [3V], & = 6V [7V], & = 10V [9V], R = 7Q) [11Q]. I ¢ T I
1 2
(@) Find the currents I; and I, when the switch is open. S R
(b) Find the currents I; and I when the switch is closed.

(c) Find the voltages V;, — V, when the switch is open.
(d) Find the voltages V;, — V, when the switch is closed.

Solution:
10V — 4V 9V — 3V
(@ L =5L= o570 =04A  |h=h= 0o = 0.273A]
(®) 6V — 4V 10V — 6V 7V — 3V 9V -7V
=g =0286A, L=——"c— =0571A {Il = —0864A, L= o =0182A

(©) Vi — Vi = (0.429A)(7Q)) + 4V = 10V — (0.429A)(7Q) = 7V

[Vy — Vo = (0.273A)(11Q)) 4+ 3V = 9V — (0.273A) (11Q) = 6V]
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Unit Exam II: Problem #3 (Fall 18) hﬁiﬁh‘

This circuit is in a steady state with the switch S either open or closed.

The specifications are £ = 4V [3V], & = 6V [7V], & = 10V [9V], R = 7Q) [11Q]. I ¢ T I
1 2
(@) Find the currents I; and I, when the switch is open. S R
(b) Find the currents I; and I when the switch is closed.

(c) Find the voltages V;, — V, when the switch is open.
(d) Find the voltages V;, — V, when the switch is closed.

Solution:
10V — 4V 9V — 3V
(@ L =5L= o570 =04A  |h=h= 0o = 0.273A]
(®) 6V — 4V 10V — 6V 7V — 3V 9V -7V
=g =0286A, L=——"c— =0571A {Il = —0864A, L= o =0182A

(©) Vi — Vi = (0.429A)(7Q)) + 4V = 10V — (0.429A)(7Q) = 7V
[V — Va = (0.273A)(11Q) 4 3V = 9V — (0.273A)(11Q) = 6V]

(d) Vy= Ve =6V [V, —V,=7V]
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Unit Exam II: Problem #1 (Spring "19)

The circuit shown has reached equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the charges Qy, Q», Qs, Q4 on the four capacitors.
(c) Find the voltages V4, V>, V3, V4 across the four capacitors. C,=2pF

tsl585




Unit Exam II: Problem #1 (Spring "19)

The circuit shown has reached equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the charges Qy, Q», Qs, Q4 on the four capacitors.
(c) Find the voltages V4, V>, V3, V4 across the four capacitors. C,=2pF

Solution:

1 1 1\! 1
(a) C3y=C3+Cy ZZPF, ng = a + C734+ sz = EPF

tsl585




Unit Exam II: Problem #1 (Spring "19)

The circuit shown has reached equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the charges Qy, Q», Qs, Q4 on the four capacitors.
(c) Find the voltages V4, V>, V3, V4 across the four capacitors. C,=2pF

Solution:
1 1 1\ 1! 1
(a) C34 = C3 + C4 = 2pF, ng— (a+@+€2) = EPF

(b) Q1 = Qs = Qss = Cy(6V) =3pC, Qs = Qs = ;O3 = 1.5pC.

tsl585




Unit Exam II: Problem #1 (Spring "19)

The circuit shown has reached equilibrium.

(a) Find the equivalent capacitance Ce;.
(b) Find the charges Qy, Q», Qs, Q4 on the four capacitors.
(c) Find the voltages V4, V>, V3, V4 across the four capacitors. C,=2pF

Solution: C,= IpF
1 1 1\ ! 1
(a) C34—C3+C4—ZPF, ng— (a+@+€2) = EPF
1
(b) Q1 = Q2= Qa4 =Cy(6V) =3pC, Q3=Qs= §Q34 = 1.5pC.
Q1 Q _ Qs _Qa
(c) Vi = C =15V, V, G =3V, V3= Cs =15V, V,= Ca =1.5V.

tsl585




Unit Exam II: Problem #2 (Spring '19) !;Tmh'

HE GE | E88 68
The circuit shown is in a steady state with the switch S either open or closed.

(a) Find the equivalent resistance R¢; when the switch is open.

(b) Find the currents I; and I, when the switch is open.

(c) Find the equivalent resistance Re; when the switch is closed.
(d) Find the currents I; and I when the switch is closed.

2Q 3Q

18V = o= |1

2Q 3Q

ts1586



Unit Exam II: Problem #2 (Spring '19) !;Tmh'

The circuit shown is in a steady state with the switch S either open or closed.

(a) Find the equivalent resistance R¢; when the switch is open.
(b) Find the currents I; and I, when the switch is open.

(c) Find the equivalent resistance Re; when the switch is closed.
(d) Find the currents I; and I when the switch is closed.

2Q 3Q

Solution:
AW

(@) Re =20+ 30 +3Q +2Q = 10Q.

18V = @ = |1,

2Q 3Q

ts1586



Unit Exam II: Problem #2 (Spring '19) !;Tmh'

The circuit shown is in a steady state with the switch S either open or closed.

(a) Find the equivalent resistance R¢; when the switch is open.
(b) Find the currents I; and I, when the switch is open.

(c) Find the equivalent resistance Re; when the switch is closed.
(d) Find the currents I; and I when the switch is closed.

2Q 3Q

Solution:
AW

(@) Re =20+ 30 +3Q +2Q = 10Q.

18V = @ = |1,

18V
- L S
(b) 1 =0, =55 =18A. YTy

2Q 3Q
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Unit Exam II: Problem #2 (Spring '19) !;Tmh'

The circuit shown is in a steady state with the switch S either open or closed.

(a) Find the equivalent resistance R¢; when the switch is open.
(b) Find the currents I; and I, when the switch is open.

(c) Find the equivalent resistance Re; when the switch is closed.
(d) Find the currents I; and I when the switch is closed.

. 2Q
Solution: W 30
(@) Reg =20+ 30 +3Q +20Q = 10Q.
18V = @ = |1,
18V
= - = S
(b) =0, I Toqy = L8A- A
. . i 20 30
(C) qu:20+<ﬁ+m> + 20 = 6Q).

ts1586



Unit Exam II: Problem #2 (Spring '19) !;Tmh'

The circuit shown is in a steady state with the switch S either open or closed.

(a) Find the equivalent resistance R¢; when the switch is open.
(b) Find the currents I; and I, when the switch is open.

(c) Find the equivalent resistance Re; when the switch is closed.
(d) Find the currents I; and I when the switch is closed.

. 2Q
Solution: W 30
(@) Reg =20+ 30 +3Q +20Q = 10Q.
18V = @ = |1,
18V
= - = S

(b) =0, I Toqy = L8A- A

. . i 20 30
(C) qu:20+<ﬁ+m> + 20 = 6Q).
(d) I, = SV _oa, L ov 1A.

30 T 30+30

ts1586



Unit Exam II: Problem #3 (Spring '19) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(@) Find the currents I; and I, when the switch is open.
(b) Find the voltage V, — V}, when the switch is open.

I, Ay
(c) Find the currents I; and I when the switch is closed. — 2
(d) Find the voltage V, — V, when the switch is closed.
2V S
o= T 2w

1

-

6V I,

tsl587



Unit Exam II: Problem #3 (Spring '19) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(@) Find the currents I; and I, when the switch is open.
(b) Find the voltage V, — V}, when the switch is open.

I, Ay
(c) Find the currents I; and I when the switch is closed. — 2
(d) Find the voltage V, — V, when the switch is closed.
2V S
o= T 2w

1

Solution:
(a) 11212:4V+6V*2A. b )—‘

10+40 -
6V 1
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Unit Exam II: Problem #3 (Spring '19) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(@) Find the currents I; and I, when the switch is open.
(b) Find the voltage V, — V}, when the switch is open.

I, Ay
(c) Find the currents I; and I when the switch is closed. — 2
(d) Find the voltage V, — V, when the switch is closed.
2V S
¢ % 40

1Q

Solution:
(@ h=L= VIOV 2A. b )—J
6V I

10+40

(b) Vo=V, = —(10)(2A) +4V =2V, V,—V, = —6V + (4Q)(2A) = 2V.

tsl587



Unit Exam II: Problem #3 (Spring '19) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(@) Find the currents I; and I, when the switch is open.
(b) Find the voltage V, — V}, when the switch is open.

I, Ay
(c) Find the currents I; and I when the switch is closed. — 2
(d) Find the voltage V, — V, when the switch is closed.
2V S
¢ % 40

1Q
Solution:
4V 46V 0
(a)Il—IZ—m—ZA. b S
6V I,
(b) V, -V, = —(1Q)(2A)+4V =2V, V,—V,=—6V+ (4Q)(2A) =2V.
© L= 6V — 2V YN 4V + 2V — 6A.

40 10

tsl587



Unit Exam II: Problem #3 (Spring '19) !;Tmh'

This circuit is in a steady state with the switch S either open or closed.

(@) Find the currents I; and I, when the switch is open.
(b) Find the voltage V, — V}, when the switch is open.

I, Ay
(c) Find the currents I; and I when the switch is closed. — 2
(d) Find the voltage V, — V, when the switch is closed.
2V S
¢ % 40

1Q
Solution:
4V +6V 0
(a)Il—IZ—m—ZA. b S
6V 1,
(b) Vo=V = —(1Q)(2A) +4V =2V, V,—V, = —6V + (4Q)(2A) = 2V.
6V —2V 4V +2V
(C) 11 = 10 = 1A, 12 = 10 = 6A.

(d) V, =V, = —2V.
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Unit Exam II: Problem #1 (Fall "19) hmh'

Eeuss [gjseaEs
The circuit shown has reached equilibrium.
The specifications are £ = 4V, C; = 4nF, C; = C3 = 2nF [£ =2V, C; = 6nF, C, = C3 = 3nF].
(a) Find the equivalent capacitance Ceq.

(b) Find the voltages V7, V», V3 across capacitors 1, 2, 3, respectively.

(c) Find the total energy Uy, stored on the charged capacitors. [ |1
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Unit Exam II: Problem #1 (Fall "19) hmh'

Eeuss [gjseaEs
The circuit shown has reached equilibrium.
The specifications are £ = 4V, C; = 4nF, C; = C3 = 2nF [£ =2V, C; = 6nF, C, = C3 = 3nF].
(a) Find the equivalent capacitance Ceq.

(b) Find the voltages V7, V», V3 across capacitors 1, 2, 3, respectively.

(c) Find the total energy Uy, stored on the charged capacitors. [ |1

-1
(@) Co3 =Co+C3 =4nF [6nF], Ceq = (Cil + CLB) = 2nF [3nF].
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Unit Exam II: Problem #1 (Fall "19) hmh'

Eeuss [gjseaEs
The circuit shown has reached equilibrium.
The specifications are £ = 4V, C; = 4nF, C; = C3 = 2nF [£ =2V, C; = 6nF, C, = C3 = 3nF].
(a) Find the equivalent capacitance Ceq.

(b) Find the voltages V7, V», V3 across capacitors 1, 2, 3, respectively.

(c) Find the total energy Uy, stored on the charged capacitors. [ |1
C: | GCs
€ Cz

Jo—
1 1\7!
(@) Cy3 =Co+C3 =4nF [6nF], Ceq = =4+ = = 2nF [3nF].
C G

(b) E=V1+Vy with Vi=Vyu=V,=V; = V1:V2:V3:%E:2V[1V].
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Unit Exam II: Problem #1 (Fall "19) hmh'

Eeuss [gjseaEs
The circuit shown has reached equilibrium.
The specifications are £ = 4V, C; = 4nF, C; = C3 = 2nF [£ =2V, C; = 6nF, C, = C3 = 3nF].
(a) Find the equivalent capacitance Ceq.

(b) Find the voltages V7, V», V3 across capacitors 1, 2, 3, respectively.

(c) Find the total energy Uy, stored on the charged capacitors. [ |1
C: | GCs
€ Cz

Jo—
1 1\7!
(@) Cy3 =Co+C3 =4nF [6nF], Ceq = =4+ = = 2nF [3nF].
C G

(b) E=V1+Vy with Vi=Vyu=V,=V; = V1:V2:V3:%E:2V[1V].

(C) Uit = %Cquz = 16n] [6nﬂ

tsl594



Unit Exam II: Problem #2 (Fall '19) hmh'

tsl595

The circuit specifications are £ = 48V, R = 4Q) [€ =36V, R = 6Q)].
Find the current I and the voltage V},, — V, with the circuit in a steady state and
(a) the switch S open,

(b) the switch S closed.




Unit Exam II: Problem #2 (Fall '19) hmh'

tsl595

The circuit specifications are £ = 48V, R = 4Q) [€ =36V, R = 6Q)].

Find the current I and the voltage V},, — V, with the circuit in a steady state and
(a) the switch S open,

(b) the switch S closed.

R
o € R
48V
|
a

(a) I:m:6A, Vp — Va =1(4Q)) = 24V. |

36V

I=%a+en

=3A, V,—V,=1(60)=18V|.



Unit Exam II: Problem #2 (Fall '19)

The circuit specifications are £ = 48V, R = 4Q) [€ =36V, R = 6Q)].

Find the current I and the voltage V},, — V, with the circuit in a steady state and
(a) the switch S open,

(b) the switch S closed.

R
o € R
48V
|
a

(a) I:m:6A, Vp — Va =1(4Q)) = 24V. |

{1 = % =3A, V,—V,=1(6Q) = ISV} .
48V 1
(b) =y =5 =BA, Vo= Va=5I(40) = 16V.

[ 36V

1
1= ain =4 Vo Va=5l(60) = 12V} .

tsl595




Unit Exam II: Problem #3 (Fall '19)

The circuit specifications are & = 24V, &, = 6V, R; = 6Q, Ry = 3Q) [£1 =25V, & = 9V, Ry = 100, R, = 6Q)].
Find the current I; and the voltage V},, — V, with the circuit in a steady state and

(a) the switch S open,

(b) the switch S closed. i/\/\/\ﬁ 2 /\/\/\/\l
Ry R
o € S ]
n ]
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Unit Exam II: Problem #3 (Fall '19)

The circuit specifications are & = 24V, &, = 6V, R; = 6Q, Ry = 3Q) [£1 =25V, & = 9V, Ry = 100, R, = 6Q)].
Find the current I; and the voltage V},, — V, with the circuit in a steady state and

(a) the switch S open,

b
(b) the switch S closed.
Ry R>
@1 S-f 24V-6V BV -9V _ e S €27
'"Ri+R  60+30 100+6Q Iy J
Vp—Va= & — LRy =12V [15V] or a

Vp—Va=8&+LRy =12V [15V].
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Unit Exam II: Problem #3 (Fall '19)

The circuit specifications are & = 24V, & = 6V, Ry = 6Q), Ry = 3Q [£ =25V, & =9V, Ry = 10Q), Ry = 6Q)].
Find the current I; and the voltage V},, — V, with the circuit in a steady state and
(a) the switch S open,

(b) the switch S closed.
Ry R>

E—& 24V -_6V 25V — 9V 7 & S €2
(@) n = = =

= = — =1A
R1 +R; 6Q) +30) 10Q2 + 60} !
Vp—Va= & — LRy =12V [15V] or

Vp—Va=8&+LRy =12V [15V].

TR 6Q
& 25V

=1 -2V _95A, V,—V,=0|.
17 R~ 100 A, Vo—Va=0

(b) I = & _ BV A, Vi — Va = 0.
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Unit Exam II: Problem #1 (Spring '20) hmh'

HE GE | E88 68
The two circuits shown have reached equilibrium.

- Find the voltages V1, V5, V3, V4 across capacitors 1, 2, 3, 4.

+ Find the charges Q1, Q2, Q3, Q4 On capacitors 1, 2, 3, 4.

- Find the potential energies Uy, Uy, U3, Uy stored on capacitors 1, 2, 3, 4.
+ Find the equivalent capacitances Cy; and Czy.
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Unit Exam II: Problem #1 (Spring '20) hmh'

HE GE | E88 68
The two circuits shown have reached equilibrium.

- Find the voltages V1, V5, V3, V4 across capacitors 1, 2, 3, 4.

+ Find the charges Q1, Q2, Q3, Q4 On capacitors 1, 2, 3, 4.

- Find the potential energies Uy, Uy, U3, Uy stored on capacitors 1, 2, 3, 4.
+ Find the equivalent capacitances Cy; and Czy.

V=6V, Va=6V, V3=4V, V;=2V.
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Unit Exam II: Problem #1 (Spring '20) hmh'

The two circuits shown have reached equilibrium.

- Find the voltages V1, V5, V3, V4 across capacitors 1, 2, 3, 4.

+ Find the charges Q1, Q2, Q3, Q4 On capacitors 1, 2, 3, 4.

- Find the potential energies Uy, Uy, U3, Uy stored on capacitors 1, 2, 3, 4.
+ Find the equivalent capacitances Cy; and Czy.

V=6V, Va=6V, V3=4V, V;=2V.

c Q1 =12pC, Q;=18pC, Q3 =4pC, Qq=4pC.
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Unit Exam II: Problem #1 (Spring '20) _W%"'m_u
The two circuits shown have reached equilibrium.

- Find the voltages V1, V5, V3, V4 across capacitors 1, 2, 3, 4.

+ Find the charges Q1, Q2, Q3, Q4 On capacitors 1, 2, 3, 4.

- Find the potential energies Uy, Uy, U3, Uy stored on capacitors 1, 2, 3, 4.
+ Find the equivalent capacitances Cy; and Czy.

s Vi=6V, Va=6V, V3=4V, V,=2V.
c Q1 =12pC, Q;=18pC, Q3 =4pC, Qq=4pC.

- Uy =36p], Up=>54p], Us=8p], Us=4dp].
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Unit Exam II: Problem #1 (Spring '20) hmh'

HE GE | E88 68
The two circuits shown have reached equilibrium.

- Find the voltages V1, V5, V3, V4 across capacitors 1, 2, 3, 4.

+ Find the charges Q1, Q2, Q3, Q4 On capacitors 1, 2, 3, 4.

- Find the potential energies Uy, Uy, U3, Uy stored on capacitors 1, 2, 3, 4.
+ Find the equivalent capacitances Cy; and Czy.

s Vi=6V, Va=6V, V3=4V, V,=2V.
c Q1 =12pC, Q;=18pC, Q3 =4pC, Qq=4pC.

- Uy =36p], Up=>54p], Us=8p], Us=4dp].

1 1\t 2
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Unit Exam II: Problem #2 (Spring '20) hmh'

The two circuits are in a steady state.

+ Find the voltages V1, V,, V3, V4 across resistors 1, 2, 3, 4.

+ Find the currents I, I, I, I4 flowing through resistors 1, 2, 3, 4.
+ Find the powers Py, P,, P53, P4 dissipated in resistors 1, 2, 3, 4.
+ Find the equivalent resistances Rj> and Rz.
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Unit Exam II: Problem #2 (Spring '20) hmh'

The two circuits are in a steady state.

+ Find the voltages V1, V,, V3, V4 across resistors 1, 2, 3, 4.

+ Find the currents I, I, I, I4 flowing through resistors 1, 2, 3, 4.
+ Find the powers Py, P,, P53, P4 dissipated in resistors 1, 2, 3, 4.
+ Find the equivalent resistances Rj> and Rz.

o
Solution: ‘ SVL ‘ 6V ‘

«Vi=6V, V=6V, V3=2V, V,=4V. R.=20 T R2:3Q Ry=1Q R4:2Q
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Unit Exam II: Problem #2 (Spring '20) hmh'

The two circuits are in a steady state.

+ Find the voltages V1, V,, V3, V4 across resistors 1, 2, 3, 4.

+ Find the currents I, I, I, I4 flowing through resistors 1, 2, 3, 4.
+ Find the powers Py, P,, P53, P4 dissipated in resistors 1, 2, 3, 4.
+ Find the equivalent resistances Rj> and Rz.

o
Solution: ‘ SVL ‘ 6V ‘

«Vi=6V, V=6V, V3=2V, V,=4V. R.=20 T R2:3Q Ry=1Q R4:2Q

« 1 =3A, L =2A, I3=2A, Iy=2A.
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Unit Exam II: Problem #2 (Spring '20) hmh'

The two circuits are in a steady state.

+ Find the voltages V1, V,, V3, V4 across resistors 1, 2, 3, 4.

+ Find the currents I, I, I, I4 flowing through resistors 1, 2, 3, 4.
+ Find the powers Py, P,, P53, P4 dissipated in resistors 1, 2, 3, 4.
+ Find the equivalent resistances Rj> and Rz.

o
Solution: ‘ SVL ‘ 6V ‘

«Vi=6V, V=6V, V3=2V, V,=4V. R.=20 T R2:3Q Ry=1Q R4:2Q

« 1 =3A, L =2A, I3=2A, Iy=2A.

« Py =18W, P, =12W, P3=4W, P, =_8W.
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Unit Exam II: Problem #2 (Spring '20) M

The two circuits are in a steady state.

+ Find the voltages V1, V,, V3, V4 across resistors 1, 2, 3, 4.

+ Find the currents I, I, I, I4 flowing through resistors 1, 2, 3, 4.
+ Find the powers Py, P,, P53, P4 dissipated in resistors 1, 2, 3, 4.
+ Find the equivalent resistances Rj> and Rz.

Solution:

«Vi=6V, Vy=6V, V3=2V, V;=4V. R.=2Q Ll_—l R2: 3Q R3: 10 R4= 2Q

c L =3A, L =2A, L=2A, I =2A.

« Py =18W, P, =12W, P3=4W, P, =_8W.

1 1\ 6
Rlz*(ﬁ’LE) — 20, Ry=10+20-30,
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Unit Exam II: Problem #3 (Spring '20)

The two circuits are in a steady state.

+ Find the currents I, I, Ic,Ip as marked in the diagrams.
- Find the voltages V4, V3q, Vsq across the resistors thus identified.
1Q 2Q

= 6V 24V =

2Q 4Q

tsl6os
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Unit Exam II: Problem #3 (Spring '20) !;Tmh'

HE GE | E88 68
The two circuits are in a steady state.

+ Find the currents I, I, Ic,Ip as marked in the diagrams.
- Find the voltages V4, V3q, Vsq across the resistors thus identified.

10 20 5Q 3Q
A MB lC?
= w = ey ot =
Solution: 2Q 40 10 10
24V — 6V 6V
h=satiata7a = B=sqarm -

24V

Ir=—————=6A, Ip=1 I =7A.
c= 30110 6A, Ip=Ip+ic
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Unit Exam II: Problem #3 (Spring '20) !;Tmh'

HE GE | E88 68
The two circuits are in a steady state.

+ Find the currents I, I, Ic,Ip as marked in the diagrams.
- Find the voltages V4, V3q, Vsq across the resistors thus identified.

1Q 20 5Q 3Q
Ta fg o It
= 6V v = Ty Ioy oy =
Solution: 20 4Q 1Q 10
cla= 20+21g4:26(\)]+40 =24 Ip= % =14
Ic = % —6A, Ip=Iy+Ic="7A.

- Vin = (2A)(40) =8V, Vi = (6A)(3Q) =18V, Vs = (1A)(5Q) = 5V.

tsl6os



