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E. Huygens principle 24-1,24--2

1} Illustrate and decribe Huygens principle.

What wave behavior does
i = el ace iy of £V
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F. Interference —- Younqs double~slit experiment 24-3

1) Read carefully how double slits produce an interference pattern.

List and describe the equations for destructive and constructive
interference.

(** see if you can see how they were derived¥*)
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2) Draw a typical intensity vs angle graph. Fig 24-10 6:0- CM$@ 1 5
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Note for small angles sin@ =
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3) Study examples 24-1, 24-3. tan@

x/1.
‘/a m:z2
The second~-order fringe when 700 nm light falls on two slits is

observed at a 15 deg angle to the initial beam direction.
apart are the slits? (5.41 x 10=6 m)
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How far

15]

Monochromatic light falling on two slits 0.026 nm apart produces the
fourth-order fringe at a 6.4 deg angle.

What is the wavelength of the
light used"'t i (? 2% 2 s0=03 m}
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A parallel beam of 600 nm light falls on two small slits 0.05 mm

16]
apart. How far apart are the fringes on a screen 5.0 m away?
( 6,@%) 6,.'1)'\.’/ {
dsn@:= 1 ) //x
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17] Light of wavelength 680 nm falls on two slits and produces an
interference pattern in which the fourth-order frlnge is 28 mm from

the central frlnge on a screen 1.0 m away. \'What is the separation

of the two slits? (9.71 x 10~3 m)
o
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. The visible spectrum

H. Diffration by a single slit or disc 24-5

1) Draw a typical intensity vs angle graph for a single slit. Fig 24-20

)7, 1) ;) ‘l\
2) List and describe’ a “fofmula used to calculate the interference pattern

produced by a 31n2%e slit. Try to determine hzy it was derived.
. Dank Aty Yz appidive wn
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18] Monochromatic light falls on a slit 3.5 x 10-3 mm wide.
between the first bright fringes on elther 51de of the central maximum

is 38.0 degs, what is the A ! ? . ,.(?%@ @w&.’)
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Diffraction grating 24~6

1) What is a diffraction grating? ﬁ/j # 7@0&/{/ S/Ja(d fMﬂM@/S(I

Mol S %s /\q,c)u/uza ik oder |, 0,4) /000/(/%

me |
2) List and describe the formula that descrlbes the interference pattern
produced by a diffration grating.

[7\\1'\@ 3% W\O/Y\UTM-O\ '

3) How is the interference pattern produced by a diffraction grating
different then that produced by double sllts,

N i dus Yo mealkipfe sks por wmit ngth. e
MM@\W;W wwuﬁ:z/ !2,“&: PYIGY J,{/Wj bboae L%ﬁmﬂw

4) Draw a typ:caaf in‘fgensn.’ry x%angfl/gfaph for a difraction grating of
al] 2 slits and b] 6 slits Fig. 24-24
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19] The first-order line of 550 nm light falling on a diffration grating
is observed at a 12 deg angle. How far apart are the slits?

( 2.65 x 10=%5 m )

SNCE %%
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20] At what angle will 710 nm light produce a@-order maximum when
falling on a grating whose slits are 0.0017 cm apart? (7.2 degqg)

S B=mi
‘,) 7
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21] How many lines per centimeter does a grating have if the"!ﬁ’order
occurs at a 22.0 deg angle for 650 nm light? (1921 line m)

find d in cm's and divide d into 1 cm

/
D= m2 [ i
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Je The Spectroscope 24-7

K. Interference by thin films 24-8

1) What are some examples of interference by thin films?

500 p. 73 4
2) **Explalnzfg ;thlgnffl];? :Lnti;feren/z; occ1{1rs., Use Fig 24-25 to help.
It 6t sifpct Layer 3 fayen helow whed B o shret chotym e
Lﬁ U/ ,;‘ A o oth thra Hhin (ky,er :m ﬁg{f&dgwﬂuﬁ%ﬂlwg
w ,f (m*ﬁ)Af/mWé if. gceund

3) What are Newton's rings?

S 43 oo Mczyd é@é{,&«» i/w;w whoan x//m //lﬁ‘n'z 2t

4) Why is_the point of contact of the two glass surfaces dark???

3‘9‘”’:? to Abg{*ﬂ” nvaLW o ﬂxﬁ w(abwj WM)w(((_

L. Michelson interferometer 24-9 -used to do famous Mlchelson—Morley
experiment ( Relativity ) fo nollor A
Shouwo o /0400& 54%7‘ L

2 <. om0 £
M. Polarization 24-10 %4% iy, 07 mw by 5 (c/w/sld on joih M/m-f,ua%
1) What is polarized ;Lizht? o'l daatrochiely alim wane

gt of e o el s

2) Why do polarlzed sunglasses help you see under the water’f‘

ol Vg fy gonfact > polonis )& paprentilly = plosd
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N. Angular Quantities 8-1 "‘”?/(w—% Lﬁ"‘?ﬁ& ,@frﬂi@

1) What is a rad? ﬁz /rm/eﬁj@'y 7"00’%‘/4«
~ [5/\

22] What are the following angles in radians; a) 30 deg b) 90 deg

c) 420 deg? (.524, 1.57, 17.33) '
Y20 = 360+ 60 A —
. ¢ z
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.3] A bicycle with a 68 cm diamter tires travels 2.0 km. How many
revolutions do the wheels make? (936 rewv)

A9, G494
2% 932 pur,

241 A 20 cm diameter grinding wheel rotates at 2000 rpm. Calculate its
angular velocity in rad/s. (209 rad/s)

RO pm© 33.33 My A7l /,Ad;//b// Q%/W
Mx 3333% = 200 Samt ceng. ; ’//l&" “‘/é«?f
i S ' /%«/ 2/ fae /gWMWZ/

25] List and describe a formula used to relate angular velocity to linear

velocity.
V= raz

"6] What is the linear speed of a point on the edge of the grinding wheel

is problem €42 (20.9 m/s)
e o/ co
v 20.9 2

O. Rotational dyvnamics: torgque and rotational inertia 8-5

27] What is a moment of inertia? List formulas used to find the I for
spinning masses and common objects like a hoop, cylinder, sphere & rod.

g 2 /!
ZrE thee IR ]4’ 2 /fﬁﬂz
ot tpmad e (valot LM s L
?ﬂnm ﬁ”f— if
'mua 9”‘")
Emetd
end g

6.7 cm diameter bicycle wheel.
of 1.13 kg. The mass of the hub

28] Calculate the moment of inertia of
The rim and tire have a combined m

can be ignored. Why??
7z mr?

2,647
: é?/%){;g;)z /20 ,_fi.
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29]

30]

31]

32]

33]

A small 12.4 kg ball on the end of a liéé; rod is rotated in a
horizontal circle of radius 2.20 m. Calculate the moment of

inertia of the system about the axis of rotation. (60 kg m2)

T =mMr

A grinding wheel is a uniform qziigggx of radius 8.25 cm and mass
.880 kg. Calculate its moment of inertia° (2.99 x 10-3 kg m2)

Angular momentum and 1ts conservatlo 3-8 (***read carefullyi**)

1) What is formula used to find angular momentum?

* L
2) What is the law oanngular momentum?
Consey Va/L g~

Ifgi O‘é/&z/w L& Mfw\fé““/ﬂﬂ%ﬂwmm mee/j

What is the angular momentum of a 200 g ball rotating on the end of a
string in a circle of radius 1.00 m at an angular speed of 9.45 rad/s?

(1.89 kg m2/s) I’ por® [__ Tus
N A A L(Q’?S)

242 149 ke
A diver can reduce his moment of inertia Ey a factor of about 3.5 when
changing from the straight position to the tuck position. If he makes
two rotations in 1.5 s when in the tuck position, what is his angular

speed (rev/s) when in the straight p031tlon° ( 381 rev/s) 237 ,mg{.
/ e e’

L hwnwe/f/ SO L
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Thed Q‘fuc,é Shadt Q/S"/ra/‘ll 3s 4 5 sec-

What is the angular momentum of a 2.13 kg uniform cyllndrlcal
grinding wheel of radius 12.5 cm when rotating at 1500 rpm?

(2.61 kg m2/
( g m/s) CL);.QQ’ /500 x I /s2.) )
t = g0 S
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1] A 4.5 m diameter merry-go-round is rotating freely with an angular

velocity of .70 rad/s; its total moment of inertia is 1750 kg m2.
Four people standing on the ground, each of 65 kg mass, suddenly step
onto the edge of the merry-go-round. What will be the angular

velocity of the merry-go-round now? What i1f the people were on it

initially, and then jumped off? (400 rad/s) P J225 “
44 . rs0s ymr®  Hol
ke 1) = 1350(.3)7 1335 g 1750 + 4 (Bs\2.25)"
z 2064, '
Q. Magnetic field due to a straight wire 2 —22-35

& Force between parallel wires 20-6 & The definition of the Ampere 20-7

1) List and describe a formula used to determine the strength of the
magnetic field around a current carrying wire. «—aSsum¢ /

- W“f»r\
. whiré
£=/f9,ﬁ ’

2 r
2) Derive a fomula used to determine the force between parallel wires.

F=371 ad F/azp/m&éé%
. BT 75 Yo LT, yhout -
T /'SW
3) gow do you determine if the the wWires will attract each other or repe:
each other?

RHR Fo iterming -/:éé/ 74@». aey/ coarrzant ta ,,Qj,-o_h V4 o7
Ml“‘éf) 0//05/&((7[:@/0,‘} q#ﬂdlﬁa [C.(/f/e«.'é Scord w,y]

4) What is one ampere? e'z/b@/ g cortont lowrimg botaesn .Zc:on/«zé"r
Mad‘a/y fon G0t cavising ez rfmﬂ% 2270 "M ot conit éy%

35] A vertical wire carries a current of 20.0 A. What is the magnetic field

'L ~[ e I’I.—

strength at a distgnce of 5.0 cm from the wire? (8.0 x 10=2 T)
s ML B 20 ey ST
R: Mol  ZHE - §0x0T

36] Two parallefrwires 56.0 m long and 12 cm apart carry a current of 36 A eact

ame direction. How much force is there between them? is the force
attractive or repulsive? ( 0.11 N )

7 > %

V:/(/(o 17, | x0T (370 oA

| f— o /2

37] Two long parallel wires carry the same current in the same direction. The
magnetic force of attraction between them is 4.0 pN. What will the force
become if: a) both currents are doubled? b) one current is doubled and the
distance b/e{ijveen the wires is doubled? ( 16uN, 4.0 uN )
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