Physics 1B Spring 2010: Final Version A 1

COMMENTS AND REMINDERS:

Closed book. No work needs to be shown for multiple-choice questions.

1. Four charges are at the corners of a square, with B and C on opposite corners. Charges A and
D, on the other two corners, have equal charge, g, while both B and C have a charge of +1.0
C. What is the charge on A so that the force on B is zero?

q A B +1 Coul
a. -10C
b. -0.50 C
c. -035C
d. -0.71C C D
e. 024 C +1 Coul L q

2. A point charge q of 4.0 uC is located at the center of a spherical shell of radius R=2 m that has
a charge —q uniformly distributed on its surface. Find the electric field for a point inside of
the shell a distance r=1.5 m from the center.

a.3.6 x 10* N/C
b.2.4 x 10* N/C
c. 0

d. 1.6 x 10* N/C
e.09 x 10* N/C

3. A 100 V DC battery, a resistor, and a capacitor are connected in R
series. The RC time constant for the circuit is 0.334 s. The charge ——A—
on the capacitor is observed to be 6.85 x10”C at 0.200 s after the
switch is closed. What is the capacitance of the capacitor? k —C

200 uF. i
90.9 uF. 100 V
152 uF.

114 uF.

182 uF.

° oo oe
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4. Two identical conducting balls of mass 20 grams are hung from thin threads of length 120 cm
and carry the same charge g. Assume the angle the threads
make from the vertical is 8 = 20°. What is the value of each /l\
|

/

charge? /!
a. 4.1x107C, / i

b. 2.3 x 10-:c. '2"""‘// 5
c. 45x10°C. / :
d. 82x 107 C. /|
c

. Not enough information is given to solve this problem. /

\

Zbg iOg

5. What is the equivalent capacitance of this system of capacitors?

a. 29 uF. 12uF 24puF
b. 10 uF. l_
c. 40 uF. 20uF
d. 25 uF. o— |- °
e. 16 uF. H
12uF

6. Two point charges of values +3.4 uC and +6.6 uC are separated by 0.10 m. What is the
electrical potential at the point midway between the two point charges?

+1.8x10°V
-0.90 x 10°V
+0.90 x 10°V
+3.6x10°V
+8.8 x 10°V

°o a0 os

7. A parallel plate capacitor is made from two square plates, 20 cm on a side. The plates are
spaced 1.0 cm apart and connected to a 50 V battery. How
much energy is stored in the capacitor? 20 cm

»
89 x 10° 7. @
22x1077.
3.5 x 107, AV =50V j JJ d=1cm
89 x 1097, E

44%10%J. Q

° oo oe
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8. For the circuit below the ¢, =28V, e, = 6V and &, = 40V. What is the value of the current
flowing through R,?
a. 2.0 mA.
b. 6.0 mA. ; 4.00 k) ;
c. 40 mA. ‘o ——— AA—¢
d. 3.0 mA. &, &, R. T{-:_,_
e. 8.0 mA. + : —ee el
R, § 3.00 kO '
2.00 kO l |
fl. 7AV\AV -/_ ®
R,

9. A particle with charge +2.25 X 107" C enters a uniform X X X X X X X
magnetlc fleld.of 0.500 T in a direction perpenfilcu!ar to the X X X X X X X
field. Its velocity when it enters the magnetic field is B o=
5.00 X 10° m/s. The particle exits the magnetic field 0.250 K X JoEX X 0{ %
m from where it entered. Its path is shown with a dotted X X)X X X X%X
line in the picture to the right. What is the particle’s mass? X XI X X X X %™

a) 141 x 10" kg. d=0250m

b) 2.81 X 102 kg.
¢) 5.62 X 102 kg.
d) 9.00 X 107 kg.
e) 1.67 x 107 kg.

10. Which two resistors are in parallel with
each other?

a.Rand R,
b. R, and R,
c.R,and R,
d.R and R,
e.R;and R,

06.09.10
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11. If an electron is accelerated from rest through a potential difference of 1,200 V, find its
approximate velocity at the end of this process.

1.0 x 10" m/s
14 % 10" m/s
2.1 x 10" m/s
2.5 % 10"m/s
2.3 x 10°m/s

© a0 oe

12. A 12.0 uF capacitor is connected to an AC voltage source with a voltage maximum of 170 V
and a frequency of 60.0 Hz. What is the rms current in the capacitor?

a. 141 A.
b. 0.768 A.
c. 0.543 A.
d. 0.384 A.
e. 0A.

13. Three parallel wires all with the same magnitude of current (/, =1, =1,=10 A) are
perpendicular to the plane of this page. In two of the wires, the current is directed out of the
page, while in the remaining wire the current is directed into the page. What is the value of
magnetic field at x=2 cm?

a.33 uT. I I I3

b. 200 uT. ) O) @
c.233 uT. x=-4cm Ocm +4 cm
d. 133 uT.

e. 117 uT.

14. A flat coil of wire consisting of 20 turns, each with an area of 50 cm?, is positioned
perpendicularly to a uniform magnetic field that increases its magnitude at a constant rate
from 2.0 T to 6.0 T in 2.0 s. If the coil has a total resistance of 0.40 Q, what is the magnitude

of the induced current?

70 mA

140 mA
500 mA
. 800 mA
250 mA

°cao o
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15. What is the current required in the windings of a long solenoid that has 500 turns uniformly
distributed over a length of 0.200 m in order to produce a magnetic field of magnitude of
2.00 x 10* T at the center of the solenoid?

20.0 mA.
399 mA.
399 mA.
80.0 mA.
63.5 mA.

° a0 os

16. How far apart should two 1.0 uC charges be placed so each exerts a force of 4.0 N on the
other?

4.7cm.
. 55cm.
13.5 cm.
. 16.5cm.
47.5 cm.

JESES

17. A conductor suspended by two flexible wires as shown in the figure has a mass for unit
length of 0.040 kg/m. What current must exist in the conductor for the tension in the supporting
wires to be zero when the magnetic field is 3.6 T into the page?

a. 0.11 A to the left.
b. 0.11 A to the right.
c. 0.011 A to the left. | |
d.0.011 A to the right.

e. zZero.

18. A 0.20-m-long conducting wire has a radius of 1.0 cm and a resistance of 3.2 x 10° Q. What
is the resistivity of the wire?

1.6 x 10°Qm
50x 10°* Qm
16 x 10°* Q'm
160 x 10 Q'm
1.0 x 107Q'm

°© a0 ow
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19. A uniform 4.50 T magnetic field passes through the plane of a wire loop 0.100 m?in area.
What magnetic flux passes through the loop when the direction of the 4.50 T field is at a
30.0° angle to the normal of the loop plane?

5.00 T-m’.
0.520 T-m’.
0.390 T-m".
0.225 T-m’.
1.22 T-m’.

° oo oe

20. A resistor, an inductor, and a switch are hooked up in series to a 24 V DC R
battery. The resistor has a resistance of 6.0 €2 and the inductive time
constant, T, , of the circuit is 4.0 x 10*s. What energy is stored in the
inductor when the current through it is 2.0 A? (It is easy if you think
what is the intermediate step!) &= L 3

48 x 107 7.
9.6 x 10°7. I N
14x1027. switch

29 x1027.

12x1037.

©peos

21. An RLC series circuit is used to tune a radio to an '\/\/\, 000, i
FM station broadcasting at 105.0 MHz. The
resistance of the circuit is 50 €2 and the capacitance R L C
is 2 pF. What inductance should be present at the
circuit and what is the impedance at this frequency?

L=2.29 uH and R=75 Q.
L=1.15 uH and R=75 Q.
L=1.15 uH and R=50 €.
L=45.4 uH and R=75 Q.
L=45.4 uH and R=50 Q.

®

° a0 os

22.In an AC series circuit the inductive reactance, X, , is 50 Q and the frequency is 100 Hz.
What is the inductance in the circuit?

80 mH.
240 mH.
500 mH.
740 mH.
5.0 H.

° oo os
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Recall that

.2 ,
F=k€M; ko=899x10° M. 42 160x107°C; £ = 8.85x107" € 7
" C N-m

m,=9.11x10"" kg; m, =1.673x107" kg; m, =1.675x107 kg; 1eV =1.602x107°J;

1kWh=3.60x10°T; F=¢E; E = ke|%|; ®, = EAcosf; @, = e, PE o =k, 340
r £, r
q. . 0 . A A
Vpoim charge = ke ;’ APEelec = qOAV’ C = E ’ Cparllelplate = 80 E’ Cdielectric = KSO E’
! =L+L+L+...; Cpam,leleq=C1+C2+C3+...; I=g;
Cxeries eq Cl C2 C3 ’ At
r=2Y _ L. p=p[1+a(T-T)]; R=R[1+a(T-T,)]: Power=I(AV)=12R=(AV)2;
1 A ¢ ° ¢ o R
Osiner =1.59 x10°Q-m ; Peopper =17 % 10°Q-m
I=1: S SIS L SR S Ry =R+R 4R +...5 DAV, =0
Rparallel eq Rl RZ R3 ! g
r= RC’ qcharge = QﬁnUI(l - e_t/RC); qdischarge = Qoeit/RC;
=T N
¢B X dl = Mol"”“""; !"L“ = 431: x 10_7Pa
F,,=qvBsin®; F [ Bsing; ORF, =qixB; F —ILxB
2
T = BIANsin0; r=|?”F‘sin9; T=uBsin0; u=NIA; r=m—;; p=my, Fcem=mV ;
q r
Mol ul N kool
B" = - ’ Bcoi=N_U; Bvoenoi =M I’_= N ’
wire 2]_”_ oil 2R sol d .u (/g) ﬁ 2]’[d
v loft <a— *
B .
| ,\ 9 right —m— down
'14*— F ® outof page
\’ Q into page
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AP,

. dl
®, =BAcosO; E=-N ; 8|=Bl€v; 8=NABws1n(wt); w=27af; 8L=—Ld—;
t t
2 E
L=Nq)B; L=M0N A; 1L=£; I=_(1_e—Rr/L); PEL=%L12-
1 V4 R R
AV ) 1
I, =—"%; AV =—-%; P =1 R; Xo=——3; AV, =1 X.; X, =21fL;
rms ﬁ rms ﬁ g S C 2j_g(-c C, C L JU‘L
AV, =1 X3 AV, = AV +(AV, =AV,) s Z=y[R +(X, = Xc)'5 AVyy = Z;
-X A A 1
tan¢ = b’ Pavg = IrmxAVrmsCOS¢; Irms = V”’"S = V”ms ) 5 fo =
R Z \/R2+(XL—XC) 2a~LC

pico- = xlO_lz; nano- = X 10_9; U = micro- = X 10_6; milli- = x 10_3; centi- = X 107 Mega- = xlOﬁ;
A =nr2; A

circle sphere

=4nr2; AWW =17 £=9.80 m/s*; 100 cm=1m; 1,000mA =1A;
254cm=11in; 12in=1ft; 5,280 ft=1mi; 1,609 m=1mi; 03048 m=1ft; A, =g’

-b+b*-4ac

A siae =20rh 5 A, = 4ur’; g=9.80 m/s’; x= > ; 100 cm=1m;
a

1uF=10x10"°F; 1MW =1.0x10°W; 1,000 W =1kW; 60 s =1 min; 60 min=1 hr;
254cm=1in; 12in=1ft; 5,280 ft=1mi; 1,609 m=1mi; 03048 m=1 ft
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