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PHYSICS DEPARTMENT

PHY 2049, Spring 2008 Midterm IT March 5, 2008

Name (print): Signature:

On my honor, I have neither given nor received unauthorized aid on this examination.

YOUR TEST NUMBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE.

DIRECTIONS
Code your test number on your answer sheet (use 76—80 for the 5-digit number). Code your name on your
answer sheet. Darken circles completely (errors can occur if too light). Code your student number on your
answer sheet,.
Print your name on this sheet and sign it also.
Do all scratch work anywhere on this exam that you like. At the end of the test, this exam printout is to be turned in.
No credit will be given without both answer sheet and printout with scratch work most questions demand.
Work the questions in any order. Incorrect answers are not taken into account in any way; you may guess at answers
you don’t know. Guessing on all questions will most likely result in failure.
If you think that none of the answers is correct, please choose the answer given that is closest to your answer.
Blacken the circle of your intended answer completely, using a number 2 pencil. Do not make any stray
marks or the answer sheet may not read properly. Completely erase all incorrect answers, or take a new answer sheet.
As an aid to the examiner (and yourself), in case of poorly marked answer sheets, please circle your selected answer on
the examination sheet. Please remember, however, that in the case of a disagreement, the answers on the bubble sheet
count, NOT what you circle here.

(8) Good luck!!!
>>>>>>>>WHEN YOU FINISH <<<<<<<<
Hand in the answer sheet separately.

Constants: e = 1.6 x 107 C my, = 1.67 x 10~ kg m, = 9.1 x 10~ kg

€o =885 x 10712 C¥N .m?* 1/(dme,) =9Ix W N-m?/C?* p,=d4x x 1077 . mfA

nano = 1077 micro = 10~°
Coulomb’s Law: |F-| L2L|W| {point charge)
Electric field: £ = % E= Firzf' {point charge) E = f 4m,,r'-’]: (general)
Gauss' law: =n-EA= i - EdA= q:"
- ; g ogn 1 o 1 4
Energy: W = | F-di= Emv; - Emu,- = K;— K,

For conservative forces Uy — U; = — f F.d5— Ki+Ui=Ke+Up

i s oy e U __4a : -
Electric potential: V = 7 V= Ger {point charge) Ve f P {general )
b b ;

; i eV . ev . 8V
vb—vﬂ:—L b;dzz—f“b-ds Be= G Bv= g Bem 5o
Capacitors: g = CV C = ) + € (parallel)

U= ;‘—C u= %enf_-:? é= t::i. + é (series)
Resistors: i=§—g=jﬂ R:% R:p—;{wim) P =iV
. | =
R = By + Ra (series) TR R2 {parallel) The = RC
Magnetism: F=qix B F=iLxB pu=Nid =i x B U= —p B
a ] d ]

dB = .u ittt fﬂ 8= gien. B= ; i {wi n‘}l == {Ionp center}, L (solenoid)




T

T
1. Assume that all the capacitors in the circuit at right have capacitance
C = 1puF. What is the effective capacitance of this circuit?

(1) 2uF (2) 1uF (3) 4uF (4) 5uF (5) 3uF

2. In the circuit at right all the capacitors have capacitance C' = 2uF'.
If the charge on the capacitor marked A is 6uC, what is the voltage H H

across the capacitor marked B?
|
A
(H2v (2)3V (3)4V 46V (5)1V

20h 20h
3. In the circuit at right what is V3 — V37 N N

\A 3 v,
—‘7 1 0Ohm —‘7

—1A 2A —

(H)sV )7V 3)6V (4)3V (5)4V
4. In the circuit at right what is the current and direction of current flow Ry

if Vi =3V, Vo, =6V, Ry =1 Ohm, and Ry = 2 Ohm?

v, A

RZ

(1) 1A counterclockwise  (2) 1A clockwise (3) 3A counterclockwise  (4) 3A clockwise (5) 2A clockwise

5. What is the resistance of a 60W light bulb connected to a 120V power supply?

(1) 240 © (2) 120 (3) 60 © (4) 2 Q (5) 4 x 107302

6. An electron moves with velocity (2i + 3j) m/s in a uniform magnetic field of (i + 4j) Tesla. What is the force on the
electron due to the magnetic field?

(1) =80 x 1079k N (2)80x 1072k N (3)17.6 x 1079k N  (4) —17.6 x 1072k N (5) —22.4 x 1079k N

7. A square loop of wire in the x-y plane (see figure) has current I = 0.54 y
ﬂowmg counterclockwise. If the magnetic field varies with position as
B = zk Tesla with = measured in meters, what is the net force on the 2m
wire? Hint: Compute the net force on each segment of the loop. ]
m

im 2m

(1) 0.5; N (2) —0.5: N (3) 1.5: N (4) 1.5 N (5) 1.0i N
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8.

10.

11.

12.

13.

As shown in the figure two identical charged particles with charge ¢
and mass m travel in the plane of the page with a uniform magnetic
field coming out of the page. Which of the following statement is true
about their charge, ¢, and velocities, v; and v?

(1) g>0andv1 <wv2 (2)g<0andv; <wve (3)¢<0andwv; > vy

. As shown in the figure, four wires have current flowing perpendicular

to the plane of the page. The wires go through the corners of a square.
If I; and Is have current I flowing out of the page, and I3 and I, have
current I flowing into the page, what is the direction of the magnetic
field at the center of the square?

(1) 2 (2) — 3)J

As shown in the figure, four wires carry current perpendicular to the
plane of the page and are located in a line. All four wires carry the
same magnitude of the current. If wires 1, 2, and 3 all have current
going out of the page, what is d for wire 4 so that there is no net force
on wire 17

(1) 0.67 cm (2) 1.5 cm (3) 0.33 cm

Assume that all the capacitors in the circuit at right have capacitance
C = 2uF. What is the effective capacitance of this circuit?

(1) 4pF (2) 1uF (3) 2uF

In the circuit at right all the capacitors have capacitance C' = 1uF.
If the charge on the capacitor marked A is 6uC, what is the voltage
across the capacitor marked B?

1)1V (2)3V (3)4V

In the circuit at right what is Vo — V37

(4) ¢ > 0 and v1 > v

O

T

(5) ¢ =0 and v1 < v9

1 2
X
4 3
(4) —J (5) k
d ‘1 cm ‘1cm‘
o py N
1 2 3
(4) 3 cm (5) 2 cm
(4) buF (5) 3uF
B
ﬂH H}
}_{
A
46V (5)2V
2 Ohms 2 Ohms
(4)3V (5)4V
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14. In the circuit at right what is the current and direction of current flow Ry
if Vi =6V, Vo =3V, R; =1 Ohm, and Ry = 2 Ohm?

(1) 1A clockwise (2) 1A counterclockwise (3) 3A counterclockwise (4) 3A clockwise (5) 2A clockwise

15. A proton moves with velocity (2¢ + 37) m/s in a uniform magnetic field of (i 4+ 4;) Tesla. What is the force on the
electron due to the magnetic field?

(1)8.0x 107k N (2) =80x 107 9¥kN (3)17.6 x 1079k N (4) —17.6 x 1079k N (5) —22.4 x 1079k N

16. As shown in the figure two identical charged particles with charge ¢ 1 2
and mass m travel in the plane of the page with a uniform magnetic
field going into the page. Which of the following statement is true

about their charge, ¢, and velocities, v; and vo?

(I)g<O0and vy <wve (2)¢g>0andv; <ve (3)¢g<Oandwv; >ve (4) ¢>0and vy >ve2 (5) ¢=0and v < vg

17. As shown in the figure, four wires have current flowing perpendicular 1 y 2
to the plane of the page. The wires go through the corners of a square.
If I; and I5 have current I flowing into the page, and I3 and I have
current I flowing out of the page, what is the direction of the magnetic X
field at the center of the square?

4 3
(1) i (2) i OF (4) - (5) i
18. As shown in the figure, four wires have current flowing perpendicular 1 }l 2

to the plane of the page. The wires go through the corners of a square.
If I; and I have current I flowing out of the page, and I> and I3 have
current I flowing into the page, what is the direction of the magnetic X
field at the center of the square?

4 3
(1) j (2) —j (3) i (4) —i (5) k
19. As shown in the figure, four wires have current flowing perpendicular 1 }I 2

to the plane of the page. The wires go through the corners of a square.
If I; and I, have current I flowing into the page, and I and I3 have
current I flowing out of the page, what is the direction of the magnetic X
field at the center of the square?

(1) =y (2) 3 (3) 1 (4) — (5) k
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20. As shown in the figure, four wires carry current perpendicular to the d 1cm 1cm
plane of the page and are located in a line. All four wires carry the 4—+_j4_ﬂ
same magnitude of the current. If wires 1 and 2 have current going out i

of the page and wire 3 has current going into the page, what is d for
wire 4 so that there is no net force on wire 17

4 1 2 3

(1) 2 cm (2) 1.5 cm (3) 0.33 cm (4) 3 cm (5) 0.67 cm

FOLLOWING GROUPS OF QUESTIONS WILL BE SELECTED AS ONE GROUP FROM EACH TYPE
TYPE 1
Q# S 1
Q# S 2
TYPE 2
Q# 83
Q# 5S4
TYPE 3
Q# S5
Q#S6
TYPE 4
Q#S7
#9538
TYPE 5
Q# S 10
Q# S 11
TYPE 6
Q# S 13
Q# S 14
TYPE 7
Q# S 15
Q# S 16
Q# S 17
Q# S 18
TYPE 8
Q# S 19
Q# S 20



Fxam 2 Soluton

2C 2C
— — LS Q(Iu_l\/ale,n‘t +o L,
S I
C
C
: , \ -
which jn furr s ecf'ou'\/ale_nt +o }_ ;
[ :;_
C
= Copf = ZC.{For C =lwF, Ceff=24F.
For C :2/‘(,/:7 Cobf = 4'/£(_F,

T he \/0(1("(282 across capacitor A s QA/C Thu,s/
the volteae across +he entire civewit is 2Q4/C
This voltage drop is divided equally between the

'T,‘op 3 Ca,,Da,Ct"’“O rs. —>

\/B=_§L2§4_ ={Lv7cor C=TuF

C 4V for C=1uF
Al'f*erna;l*z[y) +he top 3 Capacitors have effe ct ve
capacitance _B_C_. SN Q-B :(.g_)(_z—g’i)z %@A -2 \/5: —32-%,

20) 2102

lett loop: 0=V =20(1A>=V5 — 3A(11D S V-Vs5=5YVY

right loop: O = ;=20 (2A)~ Vs = [02(3A) = Y, -V5 =7V



=3y -1 (e)-6y — 20 (L)

O
= Yo 6y
20 ‘ —> = "1A )llé' A cownter clockwise

)
| O =6v— 102 ()-3V—-20()

js

6Y = ——
T e TSX/ —>i= A ,ie. IA clockwise
AMA—
Powar- = —Y_z,—; 6‘0\/\/:‘[2—0\/)2__? F\):ZHO—Q-
R R

g N A~ -9
B = (:.+L{J’ )T , %:—/,6/”0 C. (electron)

— A A
v = (2@-{-5(] )_’;2 ,

- ~-1q o - A A~
- F o= (-6%1077C) (20 + 3,0 X (L Hf)T
= (-1.6x107" D (§k-3RIN

=-8« 107"k N

—(a o~
For a pro*f"on) —F_:?: g% |0 Iq)? N .

B owt of page (//; d?rzcﬁoa)

N Fx
< -
Y J Because B only depends on X,
E 62 - —
- S F—,— +Fg =0. The other +wo forces
—> ~ A Al
s are: Py = iU% B =(0.54)1m )= (23T)= T N
- — ~ ~ o~
Fo= i T =B = (05A)-ln )% (4kT)= 1IN
2
net -~ 7 * N.
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B ouwt of page:

F \ . . X
IF q7 O} G\L Impfylr)ﬁ Clockwise rotaton. — 97 Olnexam
Y

4
B in +o page :

q/< (@] in gxanmy

If 970, \L_;: xmpl/lng Counter clocRwise rofation.
v
S

Tn both cases v,<V;, because ri<ry and ¥ - 4B .
r L
[ 2
© ®
A
-7 A
<N net B ¢n vt directiore
6 (03
4 3
The other cases are
® ® © (%) & @
B
©) 0] © & & 0]
5 — 3
144——--—>F12 {::—Egljlz
O © 0 @ O O 60 3
4 1 2 9 4 | 2 3
ﬁob obl -+ 0(;1 ézoizz — @a(./g__ _4‘_&)‘:2
d Lcm 2 v d C Them Zcm

2
> d= E—CWV —> 4=2 cm




