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Physics I Exam 2 Name

Part 1. 10 questi ints each. For full credit, circle only the correct answer. For half credit, circle the correct answer and one incorrect answer.
For % credit, circle the correct answer and two incorrect answers.

1. When plugged into a typical 120 V electrical outlet, a particular light bulb has a standard operating power of 100 W. If the same light bulb is put in a
different circuit, you find that the bulb operates with a current that is one half of its standard operating current. The power drawn by the bulb in this circuit
is approximately , N

m,.uwoi MUHSQE = 'K

+3 025 W . 2 AN _

c.33W _o2sw = [ R = w_/.__m\\iu

d. 40 W

e.50W

2. Two pieces of copper wire have the same length, but wire A has a square cross section of width s whereas wire B has a circular cross section of

diameter s. Which of the following statements is true? m - L
a. The resistance of both wires is the same. T L |«m\
(b, The resistivity of both wires is the same. T $
+# c. Both the resistance and the resistivity of A and B are the same. = 92
d. The resistance of A is greater than that of B. A B

e. The resistivity of A is greater than that of B.

Which electric field graph best corresponds to the potential in the first graph? | /
2.
3

3.
a.
b.
C.

U

e.
f.

4. A long box of length I, width w, and height h contains a line of positive charge density +A. The line of charge is oriented parallel to the length m
of the box, is centered within the box, and is length /2. The net electric flux through the box is
4 @ zero
positive — - ~
7 c. negative N : \
d. not enough information given
e. positive through one end, and negative through the other W
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9. Four charges of equal magnitude are arranged at the corners of a square. In which arrangement is the magnitude of the electric field at point P
a maximum?

2 a1 + Hﬁ +_ .,__..\ - .«., + ~ -
e~ =
@2 % | N Z P uPs
p c. 3 & /V N X L\ A
- + - - - + )
e. The maximum electric field occurs in more than one of these arrangements. ! 2 3 4

10. A spherical shell of radius b contains at its center a metal sphere with radius a. The sphere has charge -q whereas the shell has charge +q. Which
graph best represents the potential as a function of radius? Assume the potential is zero at infinity.
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12. (25 points)

A hollow cylinder of radius r and height h has a total charge g uniformly distributed over its surface. The axis of the cylinder coincides with the
z-axis, and the cylinder is centered at the origin. We will calculate the electric potential at the origin by summing up the individual potentials

due to infinitesimally thin rings.

a. Consider a thin ring of thickness dz at a distance z above the origin, as shown.

What is the distance from the origin to the ring?
(a2, 2
V27400

5
b. How much charge is contained in the ring?

_ — g L‘Nv AT = wv o —
&w!\ Ql&\@v\ Njﬂ._\ﬂ .ﬂ ,\\ r ///
c. What is the potential dV at the origin due to this ring? / D |
5 ae KOg _ E - *
\ = ﬂl‘ll.\ { QN L \\
%ﬁﬂm \Ezsas £ ////f _—
| - h
d. To obtain the total potential V, you need to integrate dV. What are the lower and f
upper limits of this integral? _ N . z=0
4 Z = m\\YJ Hh or & hmes e ,L%NS\ Yom
G 3. O o h; |
e. Evaluate V. You may find one of the following useful: |
A.o fda/(a+b%)” = In{a/b+(1+a%/b?)”}  [da/(a®+b?) = _\c 8: _Am\vv Jda/a = In(a)
% hl2 =
V= [dV= ~ _ Vi Te— o y
A kgde - akg [ de = ke | IS EARIE-S
T A P ﬂ\u , .VJ:N = 7 >
€.
—y

f. What is the potential in the limit that h<<r ? This can be solved EmEmEmcnmE\ or conceptually.

~ =D Cvm *

« Aujm%f\s \f md_rb_bm:,u .‘O a .)«/m mf)*k D_),l/P OD = -

\Eiéé_mﬁfs 5 FE R =k
heer h ar '8

Page 6 of 8



8Jo L a3eq A A
| |
1

i e S T
T e i L I
\ ///[\\.. / { /
\ /
N /

\ “ / ey \ +

TN - ) F

T T S / /

/T NN d « "TIpeI [[e 10] P31} J11I3[a 3y Jo apmijdwe oy 1o1d o3 ydeid mofaq 3yl as() ‘p

o <~
‘ o @ o = Ca<t)q

Vv
/ °4 puo4aq p[R1y J1IDI[B Ay 10] uoTssaIdXa UE IPIAOIJ D

4 JO 9pISINO SUOIZAI SNOLIRA ) [[B UT SPI1} JINDI[3 (013Z-UOU) 3Y) JO UOTIIAIP I} 3)BDIPUT O} SMOLIR 3S[] *q
"SUOT331 [eONAU 10} [OqUIAS OU PUE ‘SafTeyd dAneSau 10§ -, ‘safreyd aanisod 10J ,+, 3S(] S[[YS OM] 3} UO PANQLUSIP 1€ SIFIEYD 3Y) MOY MOYS ‘B
"D+ 981ey pue . pue "4 TIPeI PIM o 91 pue V- 28IeYD pue 4 pue 4 TIPeI [PIM U0

Touut 3y} ‘s[[ays Funonpuod [edrayds oMm] UTITM PAIUID ST “SWNJOA SIT Moysnoxy pamqrnsip O+ ISIEYD Sey "4 SNIPEI PUR [eLISIBW gunemsur jo [eq v
(swrod ¢7) €1



14. (25 points)
Three capacitors are connected as shown.

a. What can you say about the potential across C, compared to the potential across C,? /0 i >(mw
b. What can you say about the charge on C, compared to the charge on C,? i\f m& aw  kgla \

c. Indicate on the diagram below where the positive and negative charges reside on the capacitors.

d. Write down an expression for combining the three capacitors into one equivalent capacitor C,..

Cu= C,, t (s = GCy GG 1L C .= W,\&mu
Cot (s 2 CrGy

e. What is the total energy stored in the system in terms of C ,.?
U= L ¢ g7
o PR

f. Which would store more energy: inserting a dielectric into C, or C,? For this part assume all capacitors are originally } entical. Justify you

e L | ik * L (s s\ = 2
%) P:ntmiw In nL\N\\WMIi! R 4]
} oy :,\_aﬂ\ww Rl [ =
%v&, ¢ Cipiethed _ _
A
g. Find expressions for the charges on each capacitor. + _ _ _
- Gi&
OHI ) & m OH ON
I
Q= Co® +_ _\ +1 [—
Q,= mw m
ais
“lc
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