
Celebration #2: Circuits and lVlagnetism
Short Answer euestions (2g points total)

Question I (6 points)
The figure to the right shows a snapshot of the velocity vectors of fourelectrons near a wire carrying ru''.nt i. The ro* 

"aoiity 
vectors havethe same magnitude; velocity iz is directed into tlr" pujl. particle I and2 are atthe same distance from the wire, as are particles 3 and 4.

a) what is the direction of the magnetic force (if any) on each electron?

L*--. -i
Particle 1: innl^1 |+-"t

Particrer,'Wyj

b) Rank the electrons according to the magnitudes of the magnetic forces on them due to cunent i,greatest first. r _s ^-t
t- = 

%V *D = 
%v l) -arv'g i-- .*

13= !:L l l ,3+Ll&rX ("V*)l
euestion 2 (5 points, 

"ltrx -*..-- L

As shown below, three long wires, with identical current either directly into or directly out ofthepage, form three partial squares. Rank the squares.according to the magnitude of the net magneticfield produced by the wires at the (empty) upper rigrti rl*.? of the .q,iur., grratest nrst.
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aUor 3 (6 points)

7= tV
= al^

r , ,

Vta  =  Va , ,  =  V re l y  =

Vr = /a = \f* = 8.oV

( u) P = (rc') '4 = t4 i 'A
(")  ?=vY(l i r )  = \ r7n

q +brEi, J, c

A pffii8l difference v is connected across a device with resistance R, causing current i throughtb device- Rank the following variations according to the change in the rate atwhichdGs*t ?qgy is converted to thermal energy, greatest changJ first (a) v is doubled with Rnmgea O) t is doubled with R unctrangei, (") n ir ao*rei wrth vunctLangeo, (d) R is doubledwifr t rmchanged.

c,,  (")  P=(rv)/o='tv7n

Quest ion4(5po in ts)  
(J )  p= i t ( tn )  =  \ t^A

The figure below shows a portion of a circuit. What is the magnitude of current jr?

lsq  '  4 ,o4

4y^ = X"o-ru

A,>)j2

( e.o n) ( t .3l-rr )

Ll 'oJl-

Lt=V,/o = L:L ---)
'  t t l  

4 . o - l L

= 9.oV
--

cr  =  ) . .o4

@estion 5 (6 points)
After the switch in the figure to the right is closed on point a, there is a
current i through resistance R. The figure below gives the current forfour sets of values o_f_.R and capacitanie c: (l) nr'*a ct, ta zno *o co, -t(3) Ro and2co, (4) 2Ro and2co. which set goes with which curve? 6
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n
?noblens (12 points each)

fhrilel f
Fa the surent carrying wire shown in the figure below, i: 25.lmA, 11 : 5.0 cm, and rz: 10.00 cm.Find ec magnitude and direction of themagnetic field at point p.

(I{c: the top vertical wire and the riglrt horizontal wire are semi-infinite wires.)
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ProHcm 2
In the figr[e below, assume that Rr : 5.0 Cl, Rz l 10.0 O, er = 2.0V,s2 : s3 - 4.0 V. (a) Calculatethe current tlirough each ideal battery. 1Uy What is V"r : V" _ Vrf

(Note: clearly indicate the direction of all currents and loops.)
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Ff,
"rfr3Ib ona{ensity in a cefiain wire of radius r : 3.00 mm is given by J = (Z.7sxllto A / m4)r2 , whereJbfu radisl distance from the center ofthe wire. The potential difference across the ends of the wire is' 60'0 v ltrorvmuch energy is converted to thermal.o*!vlnG iire in 1.50 hows?

i  = 
I i" l ,+t T= (1"?5 * loroR/m') re : 5' ra

JA= fnnJn

r r  rr \  l "
i  = 

f t5oc^)(eocd.) (&oo = ),rrT" f . 'J" = ).n 5' (4 )/
/

E = (Arow)(sroas) E-- l" l3*lDqr



T
Probbm 4
r) An electro$ moving with a velocity f = (5.0x to4mls;i - (6.5x toomlsyf enters a region of space
tlret contains bgth a magnetic field and an electric field. The magnetic field is given by' 
E=(l0.6mT)j+(9.5mT)r0 andthe electric field is grvenby t, F=q (F.,i- ti")
E =e35N lclt -Q22N /c)i -(sgoN /c)k. Determine the net nr{onmerrrroon.

_ q i ) , , \ . ^ 1 r
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, l ' Q r

% tv-*d) = (-t-ro*1drnN) e

qF = (-t .Eox1o-' 'N) /  + (s
.st _-\=f*f,=

b) An electron (* :.9..11 x l0-3r kg) enters a-uniform.magnetic field B : 0.750 T at a 45.0o angle to B asshown in the figure below. Determine the radius r and pitlh p of the electron's helical path assiming i,,speed is 3.50 x 106 m/s.
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determine the equivalent resistance R"s. G) Derermine the curent Io trrough the
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Problem 6
A segment of wire of length I : 35.0 cm carries a curent r: 1.25A as shown in the fig,ure below.Point Q is 42'0 cm t9 theiight of the wire ano point p is 42.0cm above the wire. (a) show that themagnetis field at point Q is zero. (b) what ir-ti" ,nugoitoa" and direction;f d; magnetic field atpoint P. (Note: you must start with ihe giot-suuurt ru:* *o show ail work.)
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Possible useful integrals: t#= h(x *Jfrl
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