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{3 poitts) In the previous problem, Rhirchhoff's Loop equation aromnd ABCFE S
ran he writien

A E; - le] —+ E?- igRg = |

H. n'f-_|_ - i.[l.:l'.l— E;- 1aHg = {}

C.& -1,R) - & + iRy = 0

D&+ hR + & =Ry =10

E. Eg - .I]Ri - E;--j.gRg =0

(3 points? A uniform magnetic Geld of 0100 T is in the v direction as shown, A
charged particle q = -0.300 © moves in the @y plane at a speed of 100.0 /s with
its velociny making an angle # = 457 with TSpeCt Lo A as shown, What is the
direcrion of the dgrge on this u_ha:gu;,u partile?

A into the paper

E. out of the paper
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5. (6 points) A salvanometer gives a full scale deflection with & colvanometer parrent i,
= 3.00E-3 A, The internal resistance of the galvanometer is Ry, = 10.0 12 With the
help of A resistor R; connected in parailel with the galvanometer, the gatvanometer
i5 converied mbe an amneter defiects il seule deflection when o current § = 3.00
A flows into the meter as shewn.

What valize of . should be used?
A dBo D

B. G000 0

f DBOTAT O

Lr. 0,054 £

Zo0la

8. 13 poeints} In the larger loop, a current Fows olockwise as shown. The variable
resistor B g wsed to cause the carrent in this loop to decrease. Which way does the
induced current flow in the smailer loop which contains only a resistive element r?
{'The two loops are coplanar as shown.

A clockwize
B. counter-clockwiae
C, e =0

(. (8 points) A cirevlar 3 turn coil has a cross sectional area A = L30E-3 m” The
ool 85 10 a uniform magnetic Aeld directed perpendicular to the plane of the coil,
This magneric Boeld rises from o ULD T at o constant rate in 0100 5. What emf
appears e the coil during this tme interal?

A.45 Y

B.15V

C.o0E Y

Iy 045V

[N RT) B



3. {6 points) An ideal bactery of emf & = 13.0 V is connected in series wiih a resisnor
R = 5.00 7, an initially unenergized inductor L = 20.0 mH, and a switch. The
switch i closed at t = 0. When the current in the circult is 100 A, what is the
wvague of Ji/dt?

Hint: you can start with che equation % =% {l —~ s*“-”’j with =
but the problem is #asier if vou start by writing down Birchhoff™s Loop 2y,

A TED AR
B 02400 Afs
<1000 Als
D aiH AJs
o HH A

L
i

{Soin L) The loop Eq, £ - IR = # =0, when | = -
B S : il s Wihen @ = L0 A s
15.0 - L.OO{5.00} = 20E-3%. Thus di/dt = 19 J{20E-3) = 500 A /s,

Sola 2} ift) = 5 (1 = =) with = & Diffrentiating \ai/d] = Lot/

Vith 1= 1.00, the current equation is 1.00 = 2.00(1 - e~ Thus ot~ = 273
f'Iem:E the di/dt equation becomes di/dt = (15/20E-3){2/3) = 300 AJs.
(Seln 3] Yes you can solve the i{t) eguation for t and put this ioto di/dt equation hus

this ia the hard way..

2

Li).

. {8 points} A single turn rectangular loep in the plane of the paper (the xy plane)
hag length L and wideh W of (L100 m and 0.0500 m respectively and lesin a segion
of aniform magnetic field. The magnetic Seld has components B, = 1100 T,

B, =00Tand B, = 00T Hacurment i =100 A Bows arsmnd the loop as shown,
what is the magnitude of the terque on the icop” (The parallel leads bringins the
current in and out e =ssentially on ¢op of each other and can be ignored. |

A D25 N m

B 300LYA Nam

<. 000056 MNem

D005 N-m

E. O

4 moints) The direesien of he sarqie veeogre i rhe peevious oroblem =
A e
3. -k
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13.
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(4 points) A partion of a circuit with ewrrent i = 25.0 A consists of a circolar are
about O and two radial direcred straight wires ¢, and & both 0.30 m in length.
The arc subtends 120° and has a radius R = 0,100 m. The above wires lies in the
wy plane. What is the direction of the magnetic field produced by this portion of 2
cipcult at paint O7

- A 'into peper

B. ocut of paper
C. in the xy plane

(T potnts) In the previous problem, what is the magnitude of the marnetic feld at
the paint O due to the portion of the circuit shown?

A, B36E-4 T

B 523E-3T

COLMEXT

D 1.05E4 T

E.

(7 points] A copper wire of length L, cireular cross section A has a resistance

R = G.00 {2 It is then drawn out through a series of die (smaller and sraller
openings] until its length is three times its original langth. Assuming that the
resistivity and density of the wire is unchanged, what is the new resistance of the
wire (o ohms?



14. (3 points} A long solencid with a radius of 200 mm {hence
crogs sectional area = 0.00264 m?) has 10 000 turns/m. A single loop of radius
G7.0 mm (hence cross sectional area = 0.0141 m?*) iz placed around the solenaid,
the central axis of the loop and the solencid coinciding. The current hence the ma-
netic fleld in the sclenocid is increasing. The magnetic field in the solencid increases
trom 000 T to 00500 T in 00200 5. Seen from an end, the solencid current Rows
clockwise. Seen from this same end, the inducsd current in the lnop Aaws
A, Clockwize
H. Sownter-clockwise

13. [T points) In the previous problem, what is the magnitude of the induced emf thas
appears 1n the loop’!
AL 00352V
B oamy
Co0404 Y
o o)
B 0.008680 V

16, 7 points) In problem 14, when the magnetic field inside the solenoid is 0.0500 T,
what iz the current, in the solenod?
AL204 A
BOL0A
LN A0E A
Ly 333 A
E. 231 4



PHYSICS 241 EXAM 2 April 1, 2002

The first posting had the number of points for problem 4 incorrectly stated as 4 points
but 6 points is correct..
241 spring 2002 test 2
prob number, points, key (green and salmon same)
01. 4D
02. 5 A
03. 3 A
04. 6 B
05. 6 C
06. 3 A
07. 8D
08. 6 E
09. 8 C
10. 4 D
11. 4 A
12. 7B
13. 7D
14. 3 B
15. TE
16. 7 C
17. 8 E
18. 4 E
Total = 100
will post average as message on CHIP when known
(about 3:00 pm Wed??). Scores should be in
CHIP gradebook shortly thereafter.



