L. A 50 pC charge in placed at the crigin, and an identical charge is placed on the & axis

at z = 4.0 m. Whltilthemaputudeo{thgdmt tlcform 20 4C
placedon the s axisat = 3.0m? . . ; 59' 'I\ on a 20 uC charge
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3 What is the speed of & prntﬁn that has bem nculeuted from rest through a potential
difference of 4.0 kV? (Hmt use energy)
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4. A capacitor of unknown capacitance C is charged to 100 ‘V md then connected across
s jnitially unchlrged 60 uF capacitor. X the ﬁnal potential diﬂ'mnce across the 60
»F capacitor is 40 V, datﬂmngﬂ, .
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speed of 4.0 kim/s and a direchion
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7. A conducting rod (length = 80 cm) rotates at a constant angular rate of 15 revoluti
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8. Two long straight current-carryi altel j curren
arrying paraliel wires cross the z axis and t
I and 37 in the same direction, as shown. At what valve of & is the naiﬁgnﬂi: ﬁ:lg

zero? )
. FﬂﬁtlJ ot & dishinie

O N

By - -~=-.-‘--. . " feom wire I
S . ' j= 2l
L= , P, mie s

| »
@0 0 T Cu:runrn-r of B wito pege

‘o distence N from w:ul:ﬂ
"o I ’..n-g-‘._
we amhen O
FF W 4T3 9 hrwd
= r=] % gefi2z 4223

¥

9. What is the aversge power dissipation in an RLC series circuit R = lﬂﬂ:_l. =01 H',_ R
C = 10 yF driven at monanneLby & 100 V rms source?

R ]
W “Xz wh =
Eﬁ ;uﬁw %'W‘m\]_ o PR R ReX) . Aoka ol - oz
(c) 100 W At resonance , X=X =0 s jzl=R
d} 500 W T L Ve ¥ - L
h} 1000 W o S gt el
= M B - v;‘ 1 L s
PR (BufRs Yo, (0 Y. . [6o5

10. If t]::a maximum E-component of an electromagnetic wave is 600 "v’}m, what is the
maxirmnum B-wmpg\nent? -
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1114 light ray whose frequency is § x 10 Hz in vacuum s jncident on water {n = 1.33).
The wavelength of the light after it enters the water is (in nm)
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T2, Ture misvors are st right angles to one another. A light ray is incident on the first at an
angle of 30° with respect {o the pormal to the surface, What is the angle of reflection
with respect to the normal to the second surface? :
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13. A diver shines an underwatler narcﬁlight at the surface of a pond (n,, = 1.33). Below,
what angle (relative to the surface) will the light be totally reflected?
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14, A convex mirr?r has a focal length of - 20 cm What it the pouiti&n of the ra;lting
image (in cm) if the Image is erect and four times smaller than the object?
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15. A customer stands 3 m in front of a concave m:rﬂ;r withﬂ a radius of curvnture of 100 ,
cm. What is the size of his image in the mirror if he in 2 m tall?
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16. An object 20 cm high is placed 2 m iu front of a lens whose focal length 1846.0 cm.

What is the size of the image (in p:r_m}? L= 450 on
2) 3 $rdet D initoe -'_'_'"_r_’ z 502 en
AR 4 o
c) 7 ms o ¢ - 1-: ] L .
7O b b L . : %1 e il om <
s AR ! a¥ heghe 300 cm 20

{e)8 - y

117, A laser bum{.l - 59:!. ﬁt-lsnj is incident 6:1 two slits 0.1 mm apart. Approximately
" how far apart (in m) will the bright interference fringes be on the screen 5 m from the

double slits? .o, ' muRtiUm  pteu when
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18, A ruby laser beam (A =r694.3 nm) is sent outwards from a 2.7 m diameter telescope
1o the moon, 384,000 km away, What is the radius of the big red spot on the moon?
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19. A convex refracting surface has & yadius of 12 ¢m. Light is incident in air (n = 1) and
is refracted into a medium with an index of refraction of 2, Light incident paraliel to
the central axis is focused at a point: - '
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20, Alensis coated with a material of index of refraction 1.2 in order to minimize reflection.
If A denotes the wavelength of the incident light in air, what $s the thinnest possible
such coating? ~

(s} 0.25 X __

(©03r .
@ 04162 . incident light ...

(¢) 0.5 A Both- shfred by 3

nxl

alr

coating " .z

i i
F,..,f-J;; '}T = F0a) A
gasslens n, <)y

21, Waves from two slits are in phase at the slits and travel to a distant screen to produce
the second minimum of the Interference pattern. The difference in the distance traveled

by the waves is: mitimg oewt aer
() five halves of a wavelength porl my.ul afF
b wavelengihs 2.= (m-%)2
three halves of a wavelength
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