1. (10 points) Identical point charges are located at two vertices of an equilateral triangle.
A third charge is placed so the electric field at the third vertex is zero. The third charge
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be on the perpendicular bisector of the line joining the first two charges
B) ) be on the line joining the first two charges

. {C) ) be identical to the first two charges
(DY ) have the same magnitude as the first two charges but may have 2 different sign
(EX( ) be at the center of the triangie

2. (10 points) A spherical shell has an inner radius of 3.7 cm and an outer radius of 4.5
cm. If charge is distributed uniformly throughout the shell with a volume density of

6.1 x 10~* C/m? the total charge ia:
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3. (10 points) Two identica! charges ¢ are placed on the 2 axis, one at the origin and the
cther at z =5 cm. A thlrd.charge —q iz placed on the z axis so the potential energy
Inf the three charge system is tl:n:;. aa.mi{a as the potential energy at infinite separation.
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4. (10 points) T]EIE: two capacitors shown esch have a capacitance of 1pF. Their total
stored energy is: W & cv's f oV vk (1 F) 0o V)= 04 T

(A) ) 001 J_- _|_ A4
B} ) 002) WV = -
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(EY } none of these



5. (10 points) Two identical batteries, each with an emf of 18 V and an internal resis-
tance of 1 §1, are wired in parallel by connecting their positive terminals together and
connecting their negative terminals together, The combination is then wired across a
4 £} resistor. The current in each battery is:
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6. (10 points) A certain capacitor, in series with a 720 £} resistor, is being charged. At
the end of 10 ms its charge is half the final va,l:e. The capacitance is about:
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7. (10 points) A proton {charge e), traveling perpendicular to a magnetic field, expert-
ences the same force as an o particle (charge 2¢) which is also traveling perpendicular
to the same field. The ratio of their speeds, ¥groton/a, is:

'ﬁrﬂktlﬁmﬁl = evrnmﬂ
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8. (10 points) The figure shows a uniform magpetic field B directed to the left and a wire
carrying a current into the page. The magnetic force acting on the wire is:
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A toward the top of the F2 0B
)J{ } toward the boittom of the page - 4
(CH )} toward the left 5 & i
(DY ) toward the right <
(E)( ) zero
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9. (10 points) Two long parallel atrmght wires carry equal currenta in opposite directions.
At » point midway between the wires, the magnetm field they produce is:

m"ﬂ _T L "“ t
(M) ) zero
(B){ )} non-zeroand aléng a line connecting the wires
- {C non-zero and parallel to the wires
ﬁ(ﬁ%u::ﬁ non-zero and perpendicular to the plane of the $wo wires
E){ ) none of the above M ek the pwo wires he

10. (10 points} A solenoid is 3.0 cm long and has a radius of 0.50 cm. It is wrapped with

500 turns of wire carrgying a current of 2.0 A. The magnetic field in tesla at the center
of the solenoid ia:
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11, {10 points) An 8.0 mH inductor and a 2.0 §} resistor are wired in series to & 20 V ideal
battery. A switch in the circuit is closed at time 0. After a long.time the putentla.l
difference across the resistor and the emf of the inducter are:
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12. {10 points} A capacitor in an LC oscillator has a maximum potential difference of 15

jv’ and a maximum energy of 360 uJ. At a certain instant the energy in the capacitor
is 40 uJ. At that instant what is the emf induced in the inductor?
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13. (10 points) An ac generator producing 10 V (rms) at 200 rad/s is connected in series
with a 50 } resistor, & 400 mH inductor, and a 200 uF capacitor. The rms voltage (in
volts) across the capacitor is: 3= s gt
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14, {10 points) In & star:k of thme polarizing sheets the first and third are crossed while
the mf‘ddle one ha:s 1t3 axig at 45° to the axis of the olher two. The fraction of the
intensity of an incident unpolarized beam of light that is transmitted by the stack is:
1, | L4l \ 1,21 Gesesf \ 1,51, (eos 4%
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15. (10 points) The critical angle for total internal reflection at a diamond air interface is
. 25, Suppose light is incident at an angle of & with the normal. Total internal reflection

will occur if the incident medinm js: a
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16, (10 points) A 5.0 ft woman wishes to see a full length image of herself in a plane mirror.
The minimum length mirror required is:

(A ) st 254 { S0 4
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(E]( ) no answer: the farther away she stands the smeller the required mirror length

17. {10 points) A concave spherical mirror has a focal lengt.h of 12 cm, If an object is
placed 18 cm in front of it the image position ia:
Fell om rs 18 cm
A ok B
(A ) 7.2 cm behind the mirror PrES " » 4%
(B} ) 7.2 cmin front of the mirror &} < ——. _J_-— e 3L em
CY ) 36 cm behind the mirror -3 - '
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(EX_ ) at infinity "

18. {10 points) In a Young's double-slit experiment the center of a bright fringe occurs
wherever waves from the slits differ in the distance they travel by a multiple of:

(A)( )} afourth of & wavelength
(BY )} ahalf a wavelength

LCH ) awavelength
(D)( ) three-fourths of a wavelength
{E} ) noae of the above

19, (10 pointe) A glass (n = 1.6) lens is coated with a thin film (» = 1.3) {o reduce reflec-
tion of certain incident light. X A ia the wavelength of the light in the film, the least

filrn thickness is:
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20. (10 pmntn} Monochromatic light is normally incident on & grating that is 1 cm wide
and has 10,000 alits. The first order line is deviated at a 30° angle. What is the wave-

length, in nm, of the incident light? , S y
?nfmj JF(uj TN 19,600 rullvs.

(A} ) 300 m=l o dsm& = A Condiion $or  Fimr wlmu)
B) ) 400 d
(CI_ ) 500 & 1=dsm o= L8 on 30°: X {0 cm L Ll I___m = SO0

(D) ) 600 =



