Physics 220 — Section 1 — Sample Midterm Test #2
Instructor: Lawrence Rees
CID:

Instructions

. Be sure to write your CID on this paper.

. Be sure your test has 26 questions.

. Do not write your name on this test or we wit return it to you.

. Enter your answer on the bubble staaet in the box on the exam paper.

. There are no time limits.

. You may not use equations stored in your caloula

. Consider the numbek = 456x107". The “exponent” ofA is —7 and the first significant digit &fis 4.
Do not round the first significant digit to 5!

7. All problems are worth 5 points each.

8. Unless stated otherwise, express all your arssimes| units.

9. If you feel a problem is in error, answer thetb@u can. I'll throw it out if there is no corteanswer.
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Possibly Useful Information:
e=1.602 x 10*°C
ke = 8.99 x 18 S| units
Ho = 4n x 107 S| units
g0 = 8.85 x 10' S| units
G=10, M=1C, k=1C¢*, m=102 u=10"° n=10°, p=10"*
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1. The figure above shows two charges. Which ofdhewing is not true.
A. The charge on the left is positive.
B. 18 field lines go off to infinity.
C. The charge on the left has twice the magnitddeeocharge on the right.
D. The two charges have opposite signs.
E. What is shown is electric field lines.

2. The diagram above illustrates the magnetic fiélvo current-carrying wires. The
circles nearest the wires are not shown. Whichefiollowing statements isot true?
A. The current on the right is larger than the entron the left.

B. The currents are traveling in opposite direction

C. What is shown are magnetic field lines.

D. In the far field, we would see circles aroundhbaires.

E. There is a point between the wires where thdielétis zero.



3. We draw a positive charge with 12 field linesl @anegative charge with 8 field lines.
What can we say of the field lines far from therges?

A. There are 4 field lines radiating outward.

B. There are 4 field lines converging inward.

C. There are 12 field lines radiating outward.

D. There are 12 field lines converging inward.

E. The field is too complicated to describe simply.

6uF 3uF

4. In the diagram to the right, what is the toegbacitance?
A. 1.00uF
B. 1.64uF
C. 2.50uF
D. 4.00uF
E. 11.0uF 2uF
F. None of the above

5. A battery is connected to a parallel plate capathat has air between the plates. The
battery is then disconnected. A slab of dielegrimserted between the plates. Which of
the following happens?

A. The voltage across the capacitor decreases.

B. The total electric field between the plates éases.

C. The charge on the capacitor increases.

D. The capacitance remains constant.

E. All of the above happen.

6.C is a radioactive element that decay&hby beta emission. The half-life 81C is
5730 years. This is time it takes for half of t@ to decay. Radioactive decay is
mathematically similar to the discharge of a capacFind the time constant f6fC
decay.

A. 0.000175 years

B. 0.000474 years

C. 2108 years

D. 8267 years

E. 5730 years



7. A disk of radiusk has a surface charge densitycof ar > wherea is a constant. What
is the total charge of the disk?

A . q=arR*/2

B. g=2a7R®

C.q=amR’ /2

D.q=am®/2

E. None of the above.

8. A sphere of radiurR has a charge density gf=ar wherea is a constant. What is the
total charge of the sphere?

A. q=2aR®/3

B. q=2am®/3

C.q=am’

D.g=amr*

E. None of the above.

9. In a region of space, an electric potentiaiveiy by the expressioax®y — ay®x
whereg is a constant. What is the electric field?

A. —alx’ - 2xy)x-a(exy - y?)

B. —a{2xy-y?)x-a{x* - 2xy)y

C. aly?-x?)

D.0

E. None of the above.

10. The definition of the curl is

A lim 2
ha-0Ag
B. lim—

C. Iim—

E. None of the above.



11-12. A circuit consists of a capacitor of capaoieC=4.00uF, a resistor of resistance
R=12.0Q, and a switch all connected in series. The capaisitcharged to a voltag®
=2.00 V and at timé&=0 the switch is closed so that the capacitor betgirischarge.

11. Find the time (in seconds) that it takes fer¢harge of the capacitor to drop to
1/e of its initial value.

Mark the first significant digit of your answer.

12. What is the current at that time? Mark the Bignificant digit of your answer.

13-14. A sphere of radilR has a charge density @gf=ar wherea is a constant.

13. The total charge on the sphere is:
_2anR?

I

_2amr?®

-3

C.q=aR’

D.q=armr*

E. None of the above

A.q

B.q

14. Use Gauss’s Law to find an equation for themitade of the electric field
outside the sphere. Mark the correct answer.

4
A E= aRZ
4g,r
2
BE:ar_
4¢,
3
C.E:OIR
3,1
2
DE:m_
3€O

E. None of the above



15-16. A plane of charge has a surface chargetyeast 400 uC/nv.

15. If the surface area of one side of a Gaussigface isA, the flux through the
Gaussian surface is:

E/A

E/2A

2E/A

EA

2EA

EA/2

None of the above

OmMmMoOO®>

16. The magnitude of the electric field is what?ide first significant digit.

17-18. A long, cylindrical wire of raditR has a current density gf=ar*where a

is a constant. Use Ampeére’s Law to find the magtataf the magnetic field at a
radiusr inside the wire.

17. Which of the following is the best expressionthe line integral?
A. \N=2nr

B.\=2mrB
C.AN=21R
D. AN=27RB

E.A=7mr?
F.A=7mr’B
G.N=nR°

H. \=7R°B

I. Noneof theabove

18. Use Ampére’s Law to find the magnitude of thegmetic field at a radiusinside
the wire.

ar* aR®
A.B:ﬂo? BB:/,/O?
ar? aR®
CB=u— D.B=
Ho—g Hog

E.Noneof theabove



19-20. Use Ampere’s Law to find the magnitude ef tagnetic field as a function iof
inside a solenoid.

19. A solenoid is shown in the drawing to the rigbtirrent passes
out of the screen on the right-hand side. The tioes of the
magnetic field inside and outside the solenoidr{fs# andB) are:

A. no field, no field
B. no field, down
C. down, no field
D. down, down

E. down, up

20. If the solenoid is made of 200 turns of wihes kength of the solenoid is 8.00 cm,
and a current of 0.24 A passes through the coigtuwghthe magnitude of the magnetic
field atA.

Mark the first significant digit of your answer.

21-22. A semicircular segment of wire of radaukas its

center at the origin of a coordinate system as sltovthe

right. A current passes counterclockwise throughldlop. Use

the Biot-Savart Law to find the magnetic field la¢ torigin. P

The Biot-Savart Law statesiB = % ng: R N
T

21. An appropriate expression f& would be:

pull

= a(cosd X +sind'y) B. R=a(cosd' k-siné' §)
a(-cosd X+sin@' 9) D. R=a(-cos#' X -siné' )
a(sing X +cosf' y) F. R=a(sin@ x—cosf' §)
a(-sin@ X+cosd'y)  H. R=a(-sing X-cosd' )

pol
I

A.
C.
E.
G.

pyp el

22. An appropriate expression fdf would be:

A. d7 = ad@'(cosd’ X +sing' §) B. d/ = add'(cosd’ X -sing' §)
C. d/ =ad@'(-cosd X+sin@'Y) D. d/ =ad@'(-cos#' X—siné' )
E. d7 = ad@(sin@ X +cosd' §) F. d/ = ad@(sing X—cosd §)
G. d/ =add(-sind x+cosd' §)  H. d/ =ad@(-sing X—cosd' )



23-24. A magnetic field is given by the expressi®r ax?yX + Sxy?y wherea is a

constant.

23. What is true ok andg?

24.

25-26.

25.

26.

A.a=0 B. =0
C.[B=a D. f=-a
gl pope-t

a a
Find an expression for the current density.
A. U] = (28 - 2a%y)2 B. 1] = ~(28xy - 2axy)2
C. | = 2xyX + 2axyy D. J =-20xy% - 2axyy
E. ,LJOT:(,EyZ—axz)Z F./JOT:—(,[a’yz—axz)i
Consider Ampere’s Law and Gauss’s Law otflgty.
Which of the following is not correct?
A. The net number of perpendicular surfaces pierceahbfmperian loop is

B.
C.

proportional to the current passing through theloo

The source of looping magnetic field lines is aleaturrent.

The curl of the magnetic field at a point is in theection of the current
passing through that point.

. The magnetic line integral around an Amperian lsoproportional to the

current passing through the loop.

E. OxB=y,

n

3§émz = :uOienc

G. Ng =l ] WA

Which of the following is not correct?

A.

B.
C.

The net number of field lines passing through asse&un surface is
proportional to the charge enclosed by the surface.

The source of spreading electric field lines is&le charge.

The divergence of the electric field at a pointishe direction the charge
increases most rapidly.

The electric flux through a Gaussian surface ipgprtional to the charge
contained in the surface.

oE=~
EO

JE [gA =T
é‘0

. &P =[paV



Selected Answers:

1D 2E 3.A 4D 5A 6.D 7. A 8.C 9.B 10.C

11-12.7 = RC = 48us, i(t) =V—£e'”(RC),i :\%e‘l =61IMA

4rmoR*

R
J'ar4712dr = = oR*

13-14. °
17 ar*

4n2E:—Im4n2dr, E=—s5
& 4e,r

15-16.0 = 2EA= . E=7 = 226x1°V/m
& 2¢,

r 4
17-18.A = 2718 = p1p[ar*27adr, B =%
0

19-20.BL = y,Ni, B :"OTN' = 754x107* T

A

21-22. F =0,f' =acosd X +asind §,R=-r', d/=-add'sind X+add cosd' §

23-24.

B, =ax’y B, =By’

DEB:OBX +aﬁ:0:>20/xy+2,6yx:O:>,8:—a
[9)4 ()4

E]xé:,uoT = 2(ﬂyz _a,xz)
25-26. E, C



