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Problem 1 (10 pts)

Please be very careful in writing down your answers for these two questions. They are graded by

the final answers ONLY, no partial credits for any intermediate steps.

(a) (3 pts) An object 0.65 cm tall is placed 10 cm to the left of a thin converging lens, which

has a focal length of 5.0 cm. Determine the nature of the image. Your choice: c

a. Enlarged inverted real b. Shrinked erect virtual c. equal inverted real
d. equal inverted virtual e. Enlarged erect real f. Shrinked inverted real

(b) (2 pts) In our universe, the speed of light is a constant ¢ = 3.0 X 10® m/s. Now let us

imagine an alternative universe where the speed of light is 1,000,000 times less than it is

in our universe to see what happen. An airplane has a length of 60 m when measured at

=1 n rest. When the airplane is moving at 180 m/s in the alternate universe, how long would the
- o )
l ¢ plane appear to be to a stationary observer? c
< 60 Il_ ng:a_
300* a. 24m b.36 m c.48 m d. 60 m e.75m
= '-[-8 m ) 1 A
(¢) (3 pts) The figure shows a square loop of wire that lies in the xy-plane. I - o
I TdixB
(L.L)

The loop carries a constant current / in the clockwise direction. The 9
- A a4
1 2 ix(j+ k)

magnetic field has no x component but has both y and z components: ! I
A
t

-

— _ & A o~ 5 i . . .
B = ) (zj + y k), where By is a positive constant. Find the direction wm — gt

of the force on the side, that runs from (0,0) to (0,L). Your choice: 1.8

d. +x b —x e +y d. —y &tz f—2 g0

(d) (2 pts) The positive directions of the vector area A for the conducting 5

loop and the magnetic field B are shown in the figure on the right. The < / >

magnetic field is increasing, what is the direction of the induced emf.

Your choice: Qa \

a. clockwise b. counterclockwise c. undetermined, no enough information

) 5




11 3/3
v + 3 pts Correct option selected.

+ 0 pts Incorrect option selected.

Page 5



Problem 1 (10 pts)

Please be very careful in writing down your answers for these two questions. They are graded by

the final answers ONLY, no partial credits for any intermediate steps.

(a) (3 pts) An object 0.65 cm tall is placed 10 cm to the left of a thin converging lens, which

has a focal length of 5.0 cm. Determine the nature of the image. Your choice: c

a. Enlarged inverted real b. Shrinked erect virtual c. equal inverted real
d. equal inverted virtual e. Enlarged erect real f. Shrinked inverted real

(b) (2 pts) In our universe, the speed of light is a constant ¢ = 3.0 X 10® m/s. Now let us

imagine an alternative universe where the speed of light is 1,000,000 times less than it is

in our universe to see what happen. An airplane has a length of 60 m when measured at

=1 n rest. When the airplane is moving at 180 m/s in the alternate universe, how long would the
- o )
l ¢ plane appear to be to a stationary observer? c
< 60 Il_ ng:a_
300* a. 24m b.36 m c.48 m d. 60 m e.75m
= '-[-8 m ) 1 A
(¢) (3 pts) The figure shows a square loop of wire that lies in the xy-plane. I - o
I TdixB
(L.L)

The loop carries a constant current / in the clockwise direction. The 9
- A a4
1 2 ix(j+ k)

magnetic field has no x component but has both y and z components: ! I
A
t

-

— _ & A o~ 5 i . . .
B = ) (zj + y k), where By is a positive constant. Find the direction wm — gt

of the force on the side, that runs from (0,0) to (0,L). Your choice: 1.8

d. +x b —x e +y d. —y &tz f—2 g0

(d) (2 pts) The positive directions of the vector area A for the conducting 5

loop and the magnetic field B are shown in the figure on the right. The < / >

magnetic field is increasing, what is the direction of the induced emf.

Your choice: Qa \

a. clockwise b. counterclockwise c. undetermined, no enough information

) 5




12 2/2
v + 2 pts Correct option selected.

+ 0 pts Incorrect option selected.

Page 7



Problem 1 (10 pts)

Please be very careful in writing down your answers for these two questions. They are graded by

the final answers ONLY, no partial credits for any intermediate steps.

(a) (3 pts) An object 0.65 cm tall is placed 10 cm to the left of a thin converging lens, which

has a focal length of 5.0 cm. Determine the nature of the image. Your choice: c

a. Enlarged inverted real b. Shrinked erect virtual c. equal inverted real
d. equal inverted virtual e. Enlarged erect real f. Shrinked inverted real

(b) (2 pts) In our universe, the speed of light is a constant ¢ = 3.0 X 10® m/s. Now let us

imagine an alternative universe where the speed of light is 1,000,000 times less than it is

in our universe to see what happen. An airplane has a length of 60 m when measured at

=1 n rest. When the airplane is moving at 180 m/s in the alternate universe, how long would the
- o )
l ¢ plane appear to be to a stationary observer? c
< 60 Il_ ng:a_
300* a. 24m b.36 m c.48 m d. 60 m e.75m
= '-[-8 m ) 1 A
(¢) (3 pts) The figure shows a square loop of wire that lies in the xy-plane. I - o
I TdixB
(L.L)

The loop carries a constant current / in the clockwise direction. The 9
- A a4
1 2 ix(j+ k)

magnetic field has no x component but has both y and z components: ! I
A
t

-

— _ & A o~ 5 i . . .
B = ) (zj + y k), where By is a positive constant. Find the direction wm — gt

of the force on the side, that runs from (0,0) to (0,L). Your choice: 1.8

d. +x b —x e +y d. —y &tz f—2 g0

(d) (2 pts) The positive directions of the vector area A for the conducting 5

loop and the magnetic field B are shown in the figure on the right. The < / >

magnetic field is increasing, what is the direction of the induced emf.

Your choice: Qa \

a. clockwise b. counterclockwise c. undetermined, no enough information

) 5




13 3/3
v + 3 pts Correct option selected.

+ 0 pts Incorrect option selected.

Page 9



Problem 1 (10 pts)

Please be very careful in writing down your answers for these two questions. They are graded by

the final answers ONLY, no partial credits for any intermediate steps.

(a) (3 pts) An object 0.65 cm tall is placed 10 cm to the left of a thin converging lens, which

has a focal length of 5.0 cm. Determine the nature of the image. Your choice: c

a. Enlarged inverted real b. Shrinked erect virtual c. equal inverted real
d. equal inverted virtual e. Enlarged erect real f. Shrinked inverted real

(b) (2 pts) In our universe, the speed of light is a constant ¢ = 3.0 X 10® m/s. Now let us

imagine an alternative universe where the speed of light is 1,000,000 times less than it is

in our universe to see what happen. An airplane has a length of 60 m when measured at

=1 n rest. When the airplane is moving at 180 m/s in the alternate universe, how long would the
- o )
l ¢ plane appear to be to a stationary observer? c
< 60 Il_ ng:a_
300* a. 24m b.36 m c.48 m d. 60 m e.75m
= '-[-8 m ) 1 A
(¢) (3 pts) The figure shows a square loop of wire that lies in the xy-plane. I - o
I TdixB
(L.L)

The loop carries a constant current / in the clockwise direction. The 9
- A a4
1 2 ix(j+ k)

magnetic field has no x component but has both y and z components: ! I
A
t

-

— _ & A o~ 5 i . . .
B = ) (zj + y k), where By is a positive constant. Find the direction wm — gt

of the force on the side, that runs from (0,0) to (0,L). Your choice: 1.8

d. +x b —x e +y d. —y &tz f—2 g0

(d) (2 pts) The positive directions of the vector area A for the conducting 5

loop and the magnetic field B are shown in the figure on the right. The < / >

magnetic field is increasing, what is the direction of the induced emf.

Your choice: Qa \

a. clockwise b. counterclockwise c. undetermined, no enough information

) 5




14 2/2
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Problem 2 (10 pts)

Please make sure to write down intermediate steps of your calculations, for partial credits.

As shown in the figure, Tom performed a single-slit diffraction experiment using a laser beam.

The intensity at the center of the diffraction pattern is /. Please answer the following questions

(a) (3 pts) What i1s the intensity at a point in the pattern where there is a 66-radian phase

difference between wavelets from the two edges of the slit?

(b) (4 pts) If this point is 7.0° away from the central maximum, how many wavelengths wide
1s the slit?

(¢) (3 pts) Tom kept adjusting the wavelength of the laser beam. When the wavelength of the

laser beam is 580 nm, he found that the first diffraction minima are at +90°, so the central

maximum completely fills the screen. What is the width a of the slit?

Intensi
a }: o

(% 2 sin(33) 12 -
(). 1-=1, [S—n(e/”')—] 2 1s [TJ :7.I8X|04L

). - %E‘ a sinB

. B2 _ 66 _
a= TyLsm@  2m-sin(10) A= 8622

(e). Sn‘nﬁz%l

-9
e mA = | x S8xlo m

58onm



21 3/3
v - 0 pts Correct
- 1.5 pts Incorrect formula
- 0.5 pts Numerical error
- 3 pts Blank
- 0.25 pts Minus sign
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22 4/4
v - 0 pts Correct
- 1.5 pts Incorrect formula
- 1.5 pts Unfinished
- 1 pts Numerical error
- 4 pts Blank
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23 3/3
v - 0 pts Correct
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- 0.5 pts Correct but find something else
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- 3 pts Blank
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Problem 3 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

Suppose the absolute values of the radii of curvature of the lens surface in the following figure are

both equal to 20.0 cm, and the index of refraction of the glass is n = 1.50.
(a) (3 pts) What is the focal length f of the lens? Is f'positive or negative?

(b) (4 pts) You want to use this lens to form an erect, virtual image that is 1/3 the height of the

object. Where should the object be placed?

(c¢) (3 pts) Where will the image be? Compute the image distance and point out whether the

image is on the left side or the right side of the lens?

L L L ; l |
W. §=m-0(g-%) =0s50-0(-35 " %55) = ~ 200
|
;f: 7 = ~20.0tm j‘is ncsah‘VL
20.0
b, (=4 _ -8 L__s 5= -35'
Y= 548 =733
Voo P a1 L o
S+sl-_—_} S+S':5’ 5+5':j@
. ) | ik |
substitute © inte @ : -‘TS_’ t s/ = TSZoo
35!
| -3 = 20.0
5’: -‘%D—CM
4o

L}
.

S= 735"z -3x-3 = 40.0em
" objed thad be plased 400 om loft from the center o lons

(e}, -From (b) , s’ = '?om T -13.3cm
it will be on the left side o e lens



31 3/3
v + 1.5 pts Correct expression for $$f$$
v +1.5 pts Correct value for $$f$$
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32 4/4
v + 1 pts Correct expression for Magnification.
v + 1 pts Set Magnification to $$m=\frac{1}{3}$$.
v + 1 pts Correct expression for $$$$.
v +1 pts Correct Value for $$f$$
+ 0 pts Not Attempted
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Problem 3 (10 pts)
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33 3/3
v +1 pts Correct expression for magnification $$m$$
v + 1 pts Correct expression for image distance.
v + 1 pts Correct value and direction for image distance.
+ 0 pts Not Attempted
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Problem 4 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

Tom and Mary are astronauts and are now both driving their own spaceship, flying in the space.

Tom’s spaceship moves with a speed 0.6 ¢ with respect to Mary’s spaceship. At the time 0, Tom
and Mary’s spaceships are both at origin of their corresponding frames. Mary stands at the origin:

at t = 0, she turns on a laser; and after 0.400 second, she turns it off.

(a) (3 pts) What is the time duration between on and off of the laser as seen by Tom?

lo=1m
(b) (3 pts) A ruler of length 1 m is laid out on the x-axis in Mary’s spaceship, what is the length

of the ruler as observed by Tom?
SI

(c) (4 pts) In Tom’s spaceship, at time 0, a lightning strikes at the origin and another lightning

strikes at the position 2.00 m in the x-axis in Tom’s frame. Please find the coordinates and

times for the two lightning events as seen by Mary in her frame. x=y(x' + w') and 1= y(1' + w'/c?)

(@) . to = 04003

at = &% ploos ) 500 s
—w S T—— =050
i J1-0b?
(b)' l.o z lm
L= LoJ --'-"c—: = |Ix [|—ob* = 0.8m
(). X=Y(x+ut")
b v(e+ &)
Ci
0
First lightatng :  x =y (0+u-0) =om ; t= Y(°+‘5)=Os
(
Sewnd Ughtang Xz ¥y (2+u-0) = 2x=—x = 2X = 2.50m
J1- L& I-0.b*
C'b
- bC x 2. (
t=v (ot 925 X200 °°) : = - 0.bxz.00 _ cxigTe
c? J1-0b 3oxiod



41 3/3
v - 0 pts Correct
- 1.5 pts Incorrect formula
- 0.5 pts Numerical error for gamma
- 1 pts Numerical error
- 3 pts Blank
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42 3/3
v - 0 pts Correct
- 1.5 pts Incorrect formula
- 1 pts Numerical error
- 3 pts Blank
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c? J1-0b 3oxiod



43 4/4
v - 0 pts Correct
- 1 pts Incorrect time for strike at t'=0, x'=0
- 1 pts Incorrect coordinate for strike at t'=0, x'=0
- 1 pts Incorrect time for strike at t'=0, x'=2
-1 pts Incorrect coordinate for strike at t'=0, x'=2
- 0.5 pts Numerical error
- 1 pts Numerical error
- 4 pts Blank
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Problem 5 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

A solenoid with 50 turns per centimeter carries a current /. An electron moves within the solenoid

in a circle that has a radius of 4.0 cm and is perpendicular to the axis of the solenoid. We have
electron mass m = 9.1 x 1073 kg, and its charge is given by e = —1.60 x 1071° C. If the speed

of the electron is 8.0 X 10° m/s, what is the current /?

1A

B=ponl
2
F=evB = —mpi'—
LB %"_
MonT = %E—
I g :;{Vﬂon
= ‘1.IX|0'3'X §.0 x10°
“lboxio'? x 401107 X b1x10"7 x50 X (00
~ -0.0l8A
magnﬂ'uo!@ of et I: |-0.018A] = 0.018 A



5 10/10
v + 1.5 pts Correct expression for magnetic field of a solenoid $$B=\mu_o ni$$, where $$n=\frac{N}{1}$$
v + 1 pts Correct value for $$n=5000 \frac{turns}{m}$$ in $$SI$$ units.
v + 1.5 pts Correct expression for circular motion for the electron $$F_c=\frac{mv"2)}{R}$$ and $$F_B=qvB$$.
v + 2 pts Set $$F_b=F_c$$ to calculate $$B$$
v + 1 pts Correct expression for $$B=\frac{mv}{qR}$$ and
v + 2 pts Use $$B$$ to calculate $$i$$ by plugging it into $$i=\frac{B}{\mu_o n}$$
v + 1 pts Correct numerical value for $$i$$
+ 0 pts Not Attempted
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Problem 6 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

A new professor in the university recently built his own laser. This laser can produce light of

wavelength 500 nm and a power of 0.500 mW spread over a cylindrical beam with 1.00 mm in

- .3 =R
radius. A<= Seexto Tm P=0.500xt0” W r=l.ooxlo”m
Prad = S‘l = (! (radiation pressure, wave totally absorbed) (32.32)
s s > : L5 If the wave is totally reflected, the momentum change is twice as great, and
(a) (2 pts) What is the intensity of this laser beam? S
Pad = — = — (radiation pressure, wave totally reflected)  (32.33)

c c

(b) (2 pts) What average pressure does this laser exert on a totally reflecting surface?

= . 2
EraxB, Piiny:
max Omax max

(c) (3 pts) What are the maximum values of the electric and magnetic fields? Y 2pc
=4 %E 1- inteasity !
(d) (3 pts) What is the average energy density in the laser beam? o 5229
p 4 0.500x\o 3
(a). g v B = B = 159. 1549 Wim* ~ W/ m*
I' R wrt T % (loox163)* Im™ 2 159 W/
2L 2%154.1549 o a

(b). Prad e g & = l.oblo33 X0 [.06 Xlo ‘Pq

3.0x10°

(.C). 4 I = -'7', Eo.C Ema.x-.-
Eimt = ,L
Eo

= J 2x154.1549
§85x10™"* x3.0xl0?

Z 34b.2523b
~ 3Ub\V[m
_E 344.25230 - =
By = Lo Sy = L EHTESXIO = LS keC T
(d). s = -é_'éo Em:xxz
4

2 X8.35x10 "X 3Up.2523h"

5.305b3% X 10 |

=8l e’ Tha

¥

10



61 2/2
v - 0 pts Correct
-1 pts Incorrect formula

- 0.5 pts Numerical error
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Problem 6 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

A new professor in the university recently built his own laser. This laser can produce light of

wavelength 500 nm and a power of 0.500 mW spread over a cylindrical beam with 1.00 mm in

- .3 =R
radius. A<= Seexto Tm P=0.500xt0” W r=l.ooxlo”m
Prad = S‘l = (! (radiation pressure, wave totally absorbed) (32.32)
s s > : L5 If the wave is totally reflected, the momentum change is twice as great, and
(a) (2 pts) What is the intensity of this laser beam? S
Pad = — = — (radiation pressure, wave totally reflected)  (32.33)

c c

(b) (2 pts) What average pressure does this laser exert on a totally reflecting surface?

= . 2
EraxB, Piiny:
max Omax max

(c) (3 pts) What are the maximum values of the electric and magnetic fields? Y 2pc
=4 %E 1- inteasity !
(d) (3 pts) What is the average energy density in the laser beam? o 5229
p 4 0.500x\o 3
(a). g v B = B = 159. 1549 Wim* ~ W/ m*
I' R wrt T % (loox163)* Im™ 2 159 W/
2L 2%154.1549 o a

(b). Prad e g & = l.oblo33 X0 [.06 Xlo ‘Pq

3.0x10°

(.C). 4 I = -'7', Eo.C Ema.x-.-
Eimt = ,L
Eo

= J 2x154.1549
§85x10™"* x3.0xl0?

Z 34b.2523b
~ 3Ub\V[m
_E 344.25230 - =
By = Lo Sy = L EHTESXIO = LS keC T
(d). s = -é_'éo Em:xxz
4

2 X8.35x10 "X 3Up.2523h"

5.305b3% X 10 |

=8l e’ Tha

¥

10



6.2 2/2
v - 0 pts Correct
-1 pts Incorrect formula
- 0.5 pts Numerical error
- 0.25 pts Successive numerical error
- 2 pts Blank
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Problem 6 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

A new professor in the university recently built his own laser. This laser can produce light of

wavelength 500 nm and a power of 0.500 mW spread over a cylindrical beam with 1.00 mm in

- .3 =R
radius. A<= Seexto Tm P=0.500xt0” W r=l.ooxlo”m
Prad = S‘l = (! (radiation pressure, wave totally absorbed) (32.32)
s s > : L5 If the wave is totally reflected, the momentum change is twice as great, and
(a) (2 pts) What is the intensity of this laser beam? S
Pad = — = — (radiation pressure, wave totally reflected)  (32.33)

c c

(b) (2 pts) What average pressure does this laser exert on a totally reflecting surface?

= . 2
EraxB, Piiny:
max Omax max

(c) (3 pts) What are the maximum values of the electric and magnetic fields? Y 2pc
=4 %E 1- inteasity !
(d) (3 pts) What is the average energy density in the laser beam? o 5229
p 4 0.500x\o 3
(a). g v B = B = 159. 1549 Wim* ~ W/ m*
I' R wrt T % (loox163)* Im™ 2 159 W/
2L 2%154.1549 o a

(b). Prad e g & = l.oblo33 X0 [.06 Xlo ‘Pq

3.0x10°

(.C). 4 I = -'7', Eo.C Ema.x-.-
Eimt = ,L
Eo

= J 2x154.1549
§85x10™"* x3.0xl0?

Z 34b.2523b
~ 3Ub\V[m
_E 344.25230 - =
By = Lo Sy = L EHTESXIO = LS keC T
(d). s = -é_'éo Em:xxz
4

2 X8.35x10 "X 3Up.2523h"

5.305b3% X 10 |

=8l e’ Tha

¥

10



6.3 3/3
v - 0 pts Correct
-1 pts Incorrect formula for E
-1 pts Incorrect or no formula for B
- 0.5 pts Numerical error
- 0.25 pts Numerical error for B
- 3 pts Blank
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Problem 6 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

A new professor in the university recently built his own laser. This laser can produce light of

wavelength 500 nm and a power of 0.500 mW spread over a cylindrical beam with 1.00 mm in

- .3 =R
radius. A<= Seexto Tm P=0.500xt0” W r=l.ooxlo”m
Prad = S‘l = (! (radiation pressure, wave totally absorbed) (32.32)
s s > : L5 If the wave is totally reflected, the momentum change is twice as great, and
(a) (2 pts) What is the intensity of this laser beam? S
Pad = — = — (radiation pressure, wave totally reflected)  (32.33)

c c

(b) (2 pts) What average pressure does this laser exert on a totally reflecting surface?

= . 2
EraxB, Piiny:
max Omax max

(c) (3 pts) What are the maximum values of the electric and magnetic fields? Y 2pc
=4 %E 1- inteasity !
(d) (3 pts) What is the average energy density in the laser beam? o 5229
p 4 0.500x\o 3
(a). g v B = B = 159. 1549 Wim* ~ W/ m*
I' R wrt T % (loox163)* Im™ 2 159 W/
2L 2%154.1549 o a

(b). Prad e g & = l.oblo33 X0 [.06 Xlo ‘Pq

3.0x10°

(.C). 4 I = -'7', Eo.C Ema.x-.-
Eimt = ,L
Eo

= J 2x154.1549
§85x10™"* x3.0xl0?

Z 34b.2523b
~ 3Ub\V[m
_E 344.25230 - =
By = Lo Sy = L EHTESXIO = LS keC T
(d). s = -é_'éo Em:xxz
4

2 X8.35x10 "X 3Up.2523h"

5.305b3% X 10 |

=8l e’ Tha

¥

10



64 3/3
v - 0 pts Correct
- 1.5 pts Incorrect formula
- 0.25 pts Successive numerical error
- 0.5 pts Numerical error
- 3 pts Blank
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Problem 7 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

For a R-L circuit as shown in the figure, the voltage € = 12.0 V, the resistance R = 100 (), and the

inductance L = 0.01 H. Suppose both switches are open to begin with, and then at some initial time

t =0, we close switch S; (leave S still open). The current i is shown in the figure.

(a) (5 pts) Please obtain an expression of the current i as a +|€ S
| -
function of time ¢. If one denotes the value of the current |
as [p when t — oo, please determine /. ;
— N\ N\ —>—0000—
(b) (5 pts) Please calculate the instantaneous power Pz in the R L
inductor as a function of ¢. At what value of 7, Py is a e
S
maximum? ’
(). £-£K-L-J’L-:0
t
. oli
E-ik= Lt
oi
s 4 e = —RL— dt
=B
e " t QR '
\Jo ‘,-% ’ B JO - L M
i-x \__R
bn ( -£ ) B L t
® |00
£ 28
- € -t 12 - ool t - loooot
> LT g Q-8 ):TO’O(I—Q )=O-IZ(I-Q[ )
-Ltmi-_g_"”_i £ o
L. fae = R (I- €)= R (1=0) = g Z—— =02 A
(b) P = [ g 4. di
L - VL L dt "L - vV dt ﬂ:§€—(k,»"L)z
From by, |z 0.12( | - Q-—loooot) dt L
. ! loooot
g = lzo0 ¢
¢ . dd - loooot —looeot
Lfis i - ool xea2(l-27 ") xl2e0 @ 11

- - logoot -
L4y e . (l-e Ianat) (conhnued on next Faae)



71 5/5
v - 0 pts Correct
- 2 pts Incorrect Kirchhoff's laws
- 1.5 pts Solving differential equation
- 1 pts Error in expression
- 0.5 pts Incorrect I_O
-1 pts Incorrect I_0
- 3 pts Incorrect expression with no explanation
- 5 pts Blank
- 2 pts Correct general form but with no specification

- 3 pts Correct but imcomplete
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Problem 7 (10 pts)
Please make sure to write down intermediate steps of your calculations, for partial credits.

For a R-L circuit as shown in the figure, the voltage € = 12.0 V, the resistance R = 100 (), and the

inductance L = 0.01 H. Suppose both switches are open to begin with, and then at some initial time

t =0, we close switch S; (leave S still open). The current i is shown in the figure.

(a) (5 pts) Please obtain an expression of the current i as a +|€ S
| -
function of time ¢. If one denotes the value of the current |
as [p when t — oo, please determine /. ;
— N\ N\ —>—0000—
(b) (5 pts) Please calculate the instantaneous power Pz in the R L
inductor as a function of ¢. At what value of 7, Py is a e
S
maximum? ’
(). £-£K-L-J’L-:0
t
. oli
E-ik= Lt
oi
s 4 e = —RL— dt
=B
e " t QR '
\Jo ‘,-% ’ B JO - L M
i-x \__R
bn ( -£ ) B L t
® |00
£ 28
- € -t 12 - ool t - loooot
> LT g Q-8 ):TO’O(I—Q )=O-IZ(I-Q[ )
-Ltmi-_g_"”_i £ o
L. fae = R (I- €)= R (1=0) = g Z—— =02 A
(b) P = [ g 4. di
L - VL L dt "L - vV dt ﬂ:§€—(k,»"L)z
From by, |z 0.12( | - Q-—loooot) dt L
. ! loooot
g = lzo0 ¢
¢ . dd - loooot —looeot
Lfis i - ool xea2(l-27 ") xl2e0 @ 11

- - logoot -
L4y e . (l-e Ianat) (conhnued on next Faae)



to calwlote maxinum P_ .

d
et Tg (PL) =0

d —lpooot —20000t
= (lupe™ Sy e )z o
- (pooot —-20000t
- 4400 e + 28%00e —
-loooot
-|Ulkoo + 28800 2 l =0
-loocot (4¢¥oo
e = 28800
—loooet = In(o.5)
g o Joled 6.93 x10° s

—|oooo

Mook t =643 Xlo-';s , PLts a maximum



72 5/5
v - 0 pts Correct
- 2 pts Error in the expression of P_L
-1 pts Error in the expression of P_L
- 2 pts Error in the way to find t for maximal P_L
- 1 pts Error in the way to find t for maximal P_L
- 1.5 pts No answer to t for maximal P_L
- 1 pts Incomplete in finding t for maximal P_L
- 1 pts Numerical error
- 0.5 pts Numerical error
- 3 pts Incomplete
- 5 pts Blank
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