B\

&2

&3

S@«&d’lcms
ﬂgsf_?m ok &

p. 906]4

Find the angle of incidence for which the light reflected from water of
refractive index 1.333 is plane polarized. : Ans: 53°
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Light .reﬂecte.d from a flint-glass surféice is- plané:bolaﬁzed ﬁ;hen the angle
?lf én6§1dence 1s 59°. What is the index of refraction of the glass? Ans:

Seludton:  LSwig Prrewsity Law .
R m= bAAtF= tﬁa«\salb:!'éé

Two Nocol prisms have their planes of vibration parallel. One of the prisms

| is then turned so that its plane of vibration makes an angle of 35° with that

of the other. What fraction of the amplitude incident on the second Nicol
prism is transmitted? What percentage of light incident on the second Nicol

prism is transmitted? Ans: (0.819, 67.%) épow_w
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Two polaroids are crossed. If the analyzer is now rotated through an gngl.e
of 50°, what percentage of the plane polarized hgh’f from the _pOlaI:IZel: is
transmitted, assuming the Polaroid is perfect transmitter of one pglanzafglo]:;
and a perfect absorber of the other? What percentage of the ordu:.lary 1%}1

. incident on the polarizer is transmitted through the analyzer? Ans: (58.7%,
29.3 %) 4
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A river 8 km wide has a current with a épeed of 3 km/hr. How much longer
will it take a boat with a speed of 5 km/hr to go upstream 8 km and return

than go directly across the river and return to the same point? Ans;
(2.26 hr)
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Find the mass of an electron traveling at 0.6 times the speed of light. How

many times as eat
Ans: (1.14x10%%kg, 12g'5r) as ' the rest mass is this value?

. = Rest wmass 2 layon 5 ma= q-urm-ém &m.
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Find the work, which must be done on an electron to increase its speed from
05¢ to 09¢ where ¢ is the speed of 11ght

.Ans: (9.33x10%°7)
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Ans:  {(a) 25500, 9.2x10" m/s, (b) 511000, 2.6x 10%)
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How many electron volts of energy must an electron gain to bring its mass to
(@) 1.05 my (b) 2 my? In each case what is the speed of electron?
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A proton of rest mass 938 MeV (1.67x10™7 kg) is given a kinetic energy of
9.38x10°eV in a proton synchrotron. Find the mass of proton at this speed.
What must be the radius of the orbit if the vertical magnetic field is 1.5
webers/m??

Ans: (1.84x10% kg, 23m)
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An arrow passes an observer with a speed 0.6 times that of light If the rest

length of the arrow is 0.75 : s
oboEs s V.70 m, Aﬁllllsd l(tos 6a1131%arent length as it passes the |
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An electron moving to the right with a speed of 2.5x10® m/s passes an
electron moving to the left with a speed of 2.8x10% m/s. Find the speed of
one electron relative to the other as predicted by (a) the Newtonian-Galilean
transformation and (b) the relativistic transformation. { (2) 5.3x10° nfs, -
2.98x10® m/s } _' | 1 S
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6.2 | Although the speed of light is enormous, particles such as electrons, protons,
and neutrons encountered in atomic and nuclear physics frequently have
speeds comparable that of light. If a particle is moving at speed of
exactly0.6c, by what percent do its momentum and kinetic energy differ
from the Newtonian values?  Ans: (1.25, 1.39) :
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An astronomer on Earth observes a meteoroid in the southern sky
approaching the earth at a speed of 0.8c. At the time of its discovery the
meteoroid is 20.0 light years from the Earth. Calculate (a) the time interval
required for the meteoroid to reach the Earth as measured by the Earth-
bound observer, (b) the time interval as measured by a tourist on the

- meteoroid, and (c) the distance to the Earth as measured by the tourist. -
Ans: 25.0yr.,15.0yr, 12.0 ly ! /
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9
An atomic clock moves at 1000 km/hr for 1.0 hr as measured b identi
| . y an identical
clock on the Earth. How many nanoseconds slow will the moving clock be

compared with the Earth clock, at the end of 1.00 hr. interval? Ans;
(1.54 ns) | '
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A spacecraft with a proper length of 300 m takes 0.750 ps to pass an Earth
observer. Determine the speed of the spacecraft as measured by the Earth

observer. Ans: (0.80¢)
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A friend passes by you in a spacecraft traveling at a high épéed . He
tells you that his craft is 20.0 m long and that the identically
constructed craft you are sitting in is 19.0 m long.- According to your
ol?servations , (2) how long is your space craft, (b) how long is your
friend’s craft, and (c) what is the speed of your friend’s craft?

Ans:(20 m, 19 m, 0.312c)
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A physicist drives through a stop light . When he is pulled over, he
tells the police officer that the Doppler shift made the red light of
wave length 650 nm appear green to him, with a wavelength of
5720nm. The police officer writes out a trffic citation for speeding.

How fast was the physicist traveling, according to his own
testimony? ' Ans: (6.59 x 107 m/s)
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 In a typical color television picture tﬁ'be, the electrons are
a_ccelerated through a potential difference of 25,000 V, (2) What
speed do the electrons have when they strike the screen?, (b) Wat is

Q18

their kinetic energy in joules? - Ans: (0.302¢, 4.00x10™° J)
SOLtan (1) peclundtig potaatisd dt fforence =5 AV= 25315 V.
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819 | When 1.00 g of hydrogen combines with 8.00 g of oxygen, 9.00 g of '
water is formed. During this chemical reaction, 2.86 x 1077, ofit
energy is released. How much mass do the constituents of this
reaction lose? Is the loss of mass likely to be detectable? '

_ : -12
e Ans: (3.18x10. kg)
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Imagine that' ydu are at rest in a fr '

' ] ame [0'X'Y'Z'] which

]ﬁorlgontally past an inertial frame [0 XY Z]ata sl]>eed of O]:glco V?:

f:g nl;; the latter frame drops a ball which, according to your clc;ck,
s for 0.5 sec. How long would the ball fall as timed by an

observer at restin the [0 XY Z] frame? Ans: (0.4 sec.)
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An unstable particle at rest breaks into two fragments of unequal mass.
The mass of the first fragment is 2.50 x 102 kg and that of the other
is 1.67 x 10" kg. If the lighter fragment has a speed of 0.893c after
the breakup, what is the speed of the heavier fragment?Ans:( 0.285¢)
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Assignment 6

Physics 206
(Do any 12 problems)

Find the angle of incidence for which the light reflected from water of refractive index 1.333 is plane

polarized. Ans: 53°

R
Light reflected from a flint-glass surface is plane-polarized when the angle of incidence is 59°, What
is the index of refraction of the glass? Ans: (1.66)

Two Nocol prisms have their planes of vibration parallel. One of the prisms is then turned so that its
plane of vibration makes an angle of 35° with that of the other. What fraction of the amplitude
incident on the second Nicol prism is transmitted? What percentage of light incident on the second
Nicol prism is transmitted? Ans: (0.819, 67 %)

Two polaroids are crossed. If the analyzer is now rotated through an angle of 50°, what percentage of
the plane polarized light from the polarizer is transmitted, assuming the Polaroid is perfect transmitter
of one polarization and a perfect absorber of the other? What percentage of the ordinary light incident
on the polarizer is transmitted through the analyzer? Ans: (58.7%, 29.3 %)

A river 8 km wide has a current with a speed of 3 km/hr. How much longer will it take a boat with a
speed of 5 km/hr to go upstream 8 km and return than go directly across the river and return to the
same point? Ans: (1.0 hr)

Find the mass of an electron traveling at 0.6 times the speed of light. How many times as great as the
rest mass is this value? Ans: (1.14x10%%g, 1.25)

Find the work, which must be done on an electron to increase its speed from 0.5 c to 0.9 ¢, where ¢ is
the speed of light. Ans: (9.33x10M7)

How many electron volts of energy must an electron gain to bring its mass to (a) 1.05 'mo, (b) 2 my? In
each case what is the speed of electron? Ans: {(a) 25500, 9.2x10" m/s, (b) 511000, 2.6x 10%}

A proton of rest mass 938 MeV (1.67x10% kg) is given a kinetic energy of 9.38x10%V in a proton
synchrotron. Find the mass of 2proton at this speed. What must be the radius of the orbit if the vertical
magnetic field is 1.5 webers/m2? : Ans: (1.84x10% kg, 23m)

An arrow passes an observer with a speed 0.6 times that of light If the rest length of the arrow is 0.75
m, find its apparent length as it passes the observer. Ans: (0.6 m)

An electron moving to the right with a speed of 2.5x10® m/s passes an electron moving to the left with
a speed of 2.8x10% m/s. Find the speed of one electron relative to the other as predicted by (a) the
Newtonian-Galilean transformation and (b) the relativistic transformation.

{5.3x10° m/s, 2.98x10® m/s}



