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Exam 2 on November 16. 2007 - Physics 106 - R. Schad

YOUR NAME STUDENT NUMBER

7rs [ol,* / , /


	
1 .This is to identify the exam version you have - IMPORTANT

ffinumber1,

2.This is to identify the exam version you have - IMPORTANT

@numberl"

3.

(,

A proton (mass 1-.7 x 70-"'kg and charge 1.6 x 10-'" C) travels
down the z axis withve loc i t yv= -10okm/s .A ta l l nega t i veva
lueso fz the re i samagne t i c f i e ldB=3 jT .The proton enters
the region of magnetic field and re-emerges grdistance d"away
from

r * /its initial trajectory. What is d? [make a drawing first].
oLr'cl .2A) 3.5.10-3 m

B) 3 .5 .103 m--) c) 7 .1.10-3 m

D ) 1 . 1 . 1 0 3 mE) 1.1 . 10-1s m

,i\t'(

T rri

4.

ft

i In I - lrtTt * f/ u

t,M

: i f i - e n * ) r -

A 6V battery is connected through a double throw switch to an
inductance of 6mH anda resistance of 3000 Q. Initially the switch
is open and the current is zero.At time t=0 the switch is thrown to
position A.At time tr = lps the switch is then thrown to position
B.What current is flowing in the inductance at time t = 2ps?

n) a) 4.8 . 10-4Ab) 1 .2 . 1o-3Ac) 7.8 . 10-4Ad ) 2 . 4 . r 0 -
4 Ae) 1 .6 ' 10-34

l ' l frr, "/,', *p b

7;,= *'D- ,-*u J

S r "

:

*,.**.*"". .-1''*

I1,,

l- lifi [i 1.F,: 1, i

., ._*..ti415+.s1.p#!'"_.."r

ffi

, 'r h,4 t r QCa{ *1 oloath

,/ry

e

k _fr,,,,r

{YE

? = - R


	
5.

B

Two coils lie on the table. ff the current in the larger coil is
clockwise and increasing ata constant rate. then the induced
cuffent in the smaller coil will be

(a) clockwise and constant(b) counterclockwise and constant


	
7.

fr

An electron moves horizontally toward a screen. You want the
electron to travel in astraight iine, but there is a magnetic field
present (out of the page). What direction doesthe electric field
have to point in order to cancel the force due to the magnetic
field?

e O sereemO E

0 0

o 0

o 0F e

L :

d CI L^/ IT-

L-


	
9.

c,

A wire and a 10 f) resistor are used to form a circuit in the
shape of a square, 20 cm by2O cm. A uniform but time-varying
magnetic field is directed into the plane of thecircuit. The
magnitude of the magnetic field is decreased from 0.9 T to 0.3 T in
a timeperiod of 60 ms. The average induced curent in this time
interval is:

f* em

& e a

a & f f i

e f f i f f i

tril' $]

a. 12 mAb. 24 mA

-)c. 40 mA d. 60 mAe. 80 mA

7-_ A L/_ J_ dAj - - A R m

-c1'# ctul r)/ n 4 D

= ; t rK t t t- i r L

10 .

q

A charged particle traveling in the plane of this screen enters
the region of a uniform

,magnetic field pointing into the screen, as shown. The
subsequent path of the particle inthe region of the magnetic field
could be represented by which path? (Select all thatapply.)

b. path 1-$. path 2


	
1 1 .

l

I

acceleration of the particle? \s

a. 33 m/s2 A= 2 tr --b. 17 rnts2

rh

^- *-c. 39 m/s2 -

A particle (q = 5.0 nC, m = 3.0 trrg) moves in a region where
the magnetic fieldhas components Bx = 2.0 mT, By = 3.0 mT, andBz =
-4.0 mT.At an instant when the speed of the particle is 5.0 k*/s
and the dj.rection of itsvelocity is 120o relative to the magnetic
field, what is the magnitude of the

{ r\r

f X r B

r 0 t r q q

d. 25 mls2

e. 45 m/s2

E =

7rE^,

12.

B-=--)

One long wire carries a current of 30 A along the entire x
axis.A second long wire carries a cuffent of 40 A perpendicular to
the xy plane andpasses through the point (0, 4, 0) m.What is the
magnitude of the resulting magnetic field at the point y = 2.0 m on
the yaxis? [better make a drawing]

4opr Qr

( ;q!I =Qo4 *u( o{ t/ ' f f"-

b , 5 .0p r r s - 4

=Jo$c. 3.0 pT

d. 7.0 trrT

e. 1 ,0 pT

at (4 Z, 0) Lr. 4o,,

E, C,s t4t116 ( = l/ i

8z go;n6 ',g( ( = //i

u1

-/7

/toLi ' h a = 3rT

?fT

D : ,


	
1 3 .There is no current in the circuit shown in the figure
below until the switch is closed.The curryr+Lthlough the 20-f)
resistor the instant after the switch is closed is either [1]1,5 A
or [2] 5.0 $, andthe curreiffiug!.-th-tQ{2 resistor after the
switch has been closed a long time iseither I3l s.0 n ofu
15),)Which combinatioiMe above choices is correct?D

, L Aj (&t'| ,r

=2*r :--1t

: p

2o[L t*o,Q

I- L

4 V

a. [1] and [3]b. [1] and [a]c. [2] and [3]d. [2] and [4]


	
Kinematics V = Y o * 8 ' t

x = x o * v s ' t * Y z ' a ' t z

v2 =vo? + 2a.(x-xs)

y = ( v + v d l 2

Newton's Law F = m . a

F-,,i^, = m.E s = 9.80 rrlszConservation of Energy KEl + U1 *
W1,y6uj = KEz * Uz

Energy Kinetik (linear): KEln = lzmv'Potent ial (gravi ty):
Un=mgy

Work W = F ' d = F d c o s O

Power

(electrical)

P = W t = E / t

P = I A V = 1 2 R = ( A V ) 2 / R

oulomb force ^ F = h g r g z / r ' r h = I l 4 n e o

lectric field . / l n nE = F l q = k " | 3 , = - V V

, r r -voLume

E=h q) t f forapointcharge

Electric fluxI ia i

surface

O B =

Gauss Law t '@e= lEd A = Qins iae /o =4nk* 'Q ins ide- J

c los etlsurfac e

Potential energy B _I '

A U = U n - U a = - q l E d St l

A

- qAV

Potential B- -*) -+AV = AU I q= - ln a s (= lGqh point
charge)

A

Capacitance C = Q/AV [ = eo A/d parallel plate C]

C"q = Cr + C2 + C: + ... [parallel combination]

l/C"q- l/Cr + llC2 + llC3 + . .. fseries conibination]

IJ = Q2/2C =V2Q LY = L/zC (492 [energy srored in C]

Charging/dischargingof Caoacitor

q ( t ) = Q . ( 1 - " ' u n ' )

I ( t )= (AV/R) .e -Yncq(t) = Q' e-'ecI(t) = -(AV/R)'e-^"

Ohm's Law R = AV/I = o. l/A [o = resistivitv = 1/olResistivity /
Resistance P = m" I (n q't) [t = scattering time]

p = po [1 + cr(T - T")] [temperature dependence]1/R*q = l/Rr +
1/R2 + 1/R3 + ... fparallel]R.^ = R' + Rc * Ra * ... lseriesl


	
Masnetic force F s = g . y X BFn = I. L x B [force on straight
conductor]lFB -I . dsxB [ forceonconductorsegment]Fs/L = (UIrIz) I
(?na) lforce between2 puallel wiresl

Cyclotron motionfcircular motion of a charge ina masnetic
fieldl

: - (mv) / (qB) [radius]3=(qB)/m [ frequency]

Magnetic Field by a current

Ampere's Law

1B - trto/4n ' (I ds x r) / rz [Biot-Savarr Law]B = (p"I) /Zna)
fiong straight wire]

qBds = ltol

"lorrkoop

Maenetic Flux os= [ ia isurface

Faraday's Law of Induction ) m f = ( A V = ) - N . ( d O B / d
0

Lenz'Law the polarity of the induced emf is such that it wants
to act'against' the cause.

Inductor e m f = ( A V = ) - L . d V d tLR circuit I = AV/R . (1
- e-'^) 'switch on'

[ = AV/R . e'ut 'switch off'l = L / R

electron mass

proton mass

elementary charge

Coulomb constant

Permittivity of free space

Permeability of free space

Speed of lieht

f f i " = 9 x 1 0 - 3 1 k g

frp=2 x 1o-27 kg

e= L.6 x 10'1e C [electron: -e ;proton: +e]

k " = 9 x l o e N m 2 / c 2

ro= 9 x 10'12C2lNm2 lG= 1/(4ne")

Vo = 4n ' 10'7 Tm /A

c = 3 x 1 0 8 m / s
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