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PHYSICS 1C

MIDTERM 1

Fall, 2017 Dr. Coroniti

There are 100 poiats on the exam, and you have S0 minutes. To receive full credit,
show all you work and rcasoning. No credit will be given for answers that simply
<ed notes and closed book. You do not need calculators, sO

ou need more space, use the backside of

“appear”’. The exam is clos
please put them, and all cell phones, away. Ify
the page.
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dx X 2o~ 1Fx 3 G102 =1 /2
1. Magnetism
Force on current element dF = IdlxB
Ho IdLxF
Biot-Savart Law dB = — —3
Ampere fﬁc B - dl = p f_g ] - dA = Ko lenctosed
dA
T s
& dl
Right Hand Rules

AxB Palmalong A ,push A into B, thumb along Ax B

Thumb along I - Fingers curl in direction of B

Fingers curl along dl - Thumb is along dA

2. Faraday’s Law

emf £

Force ona charge dF = dq[E + vxB]

3. Inductance

Self-Inductance [ = g

hlE+vxBl dl=-2 g _(pa
N
€ = dWidq
Mutual Inductance M21=___N :Pa M =N1‘1’12
I St F
P 2

21 = flux through coj] 2 due to coil 1

@, = flux through cojl | due to coil 2
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(25 Pts) . N

1. Four very long wires, each carrying a current of magnitude |, are ar .

pattern with the currents in the directions shown. The diagonal of the s
Point P is a distance x from the center of the square (x=0, Y = 0).

(10) a. Find the direction and magnitude
of the magnetic field produced by
the two wires located on the x-axis

- atx=-aandx=+a.

(10) b. Find the direction and magnitude
of the magnetic field produced by
the two wires located on the y-axis
aty=-aandy=+a.

(5) c. Show that for x >> a, the magnitude
of the total magnetic field at P is
approximately given by

ranged ina square
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(20 Pts)

2. A thin Wire runs along the x-axis
x-direction. A Secongd thin Wire r
Current in the POositive X-direc

(15) . Find th irection of th

oint p, and sh
magnitude is given by

0 n the p : ue’
X = i rent | i e
n rries a cur 4 .
from atox=L andca i
r [ the x axi; fromx=-Ltox=-a,ar
uns a ong . d also carrie

=0,vy)
X ’
tion. Consider a Point P located at (

€ Magnetic

OW that jts

£
5
|BI = Lol [ | X ™ . 1
- Ll L2+ y2yz (a?+ y2yz ,
.
\C\ ) bafr @andy<<a, show that T

-
Why should the |§_| vanish at the origin?
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s out of the plang.
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(30 Pts)
3. A thi

t the z-axis

4 COnducting rod of length and mass m rotates in the x-y pmhi::ﬁgwn. A uniform
through One end of the rod (the origin) with an angular frequef‘cn:; rod slides withoutﬂgm
and temporarly Constant Magnetic fielq B is parallel to the Zha):;sé) a fixed wire to the ©
friction along a conducting, circular, fixed rail that is connected by

as shown, thereby 4

o
back t
il, and to close

owing a current to flow along the rod and the rail, a

the rog through the wire, T

w of current.
he system has a total resistance R to the flo ~
(10) a. Fing the direction and magnitude U cre | B
of the emf that is induced by the 8 L
rotating roqg.

(=]

Recall that the moment of inertia of t:et (,_;; =
rod about the z- axis ism L?/3, and;Fa

the differential torqueisdz = rx dF .

(5) b. Find the current that flows in the
/:\\ circuit.
\/"

rfail

is
. cy of therod is Wy . ShOW that w (t)
( ) - At ti“le t= 0, HIE altgufal ||equen Y fther
w(t)—— woexpl—t/['
isti i time .
termin eristic da plng
Whele o] | hara
Y Ulllustde Etlle Cc cteristic m merT

ion if
tation
i a complete ro
/dt = w (t), show that the rod will not make
i ting d¢p = ;
(5) d.Byintegra
wy < 2m/T.
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(25 Pts)

heigh
jus b, anda
4. Atoroidal solenoid with an inner radius 3 ,an outer radiu

(13) b. By explicit calculation, show that

t hy ha® b

i
turns that carry a current ly.

(12) a. Use Ampere’s Law to find the

magnetic field inside the solenoid, .
and show that the self-inductance is .
1
_ HoNf hy b
Ly = =22 (0fy)

. >b
outer radlus. d (ole
ounds the first s

) hetght
N . . H S C (< a),
A second toroidal solenoid with inner rad:irica”y e
and N, turns that carry a current I, conce
cross-section.

the mutual inductances Ma1 ang
M, are equal. Why are NB; a;n
M, not equal to (Ly Lz )™ ¢




