Docbl Shit, constructive inkrletence
— mMc=d Sind

A= dsino . (0.0016°m) sin (0457
M 2

6.3 10 T,

u

A= 633 nm

b, T he number o Br'(jln} ‘Fr;njfﬁ (S 2 tl o We can find moue by looling at hat order m
e ﬁe(— ot D= 90°

l
™M may X:A&n’q{ = Mmay = _‘l_; O.0(- 107 m = 15.9
A 6.3% 107 m

We can See e mz IS br‘ls\m Spot, boat not Hx m=16 ones. We must round down here <o .,Um-ﬁ

Mug = 1S

?H'lor}jlr\i- spols = 2015)+1 = | 3 lorijm Sppots

T hen

c. Qs “S\Q Sh;, deskruchve }nh-.fofc/(nCe
- p Xz a sin®

We lenoew p=3 1 ot 10.45° The loser Wave length  was found cbove. Then

ax PA _ 3635 167 )n ~ LOG. (070 = 0-O) mm =a
sind sin (10.a5)
d. l_a}-’b Stark .lDy D\'\é:nj (’Ma{,
round
. -3 dowh
("mﬁ"'f‘ﬂ: Q.01-10 = (5. =" S
X 6.3% (07 m Pl
We have 2 pax = 2(15) = 30 jotal dark fringes. T here is  one lorijhi- Spot betueen  ywo dim Spoig.
This means
H# beighi Spots = Lpna-1 = 2(1)-1 = |24 bright Spots
Cenfra\
Spor
e. D;CLraCHon jraHﬂj( Con Skruthve jaterference

— mXx= Dsind

A+ Mmz0, e gek whi k. \Iikl—, For every Ofher Value ot m, Our lijh# Spreads out, We  can £;,\¢l Y oieler  and
Vied b\s'.nj the r‘c(qunsk‘,p 0 . \We need b find o+ what angle the violer [red maxima are ot

mA=Dsing D= 10,000 slikslcm
Sin= mh
tFon - = Yo/l 0.0lm _ 10" 116 bn s+
0= sin”' ( _";_*) 10,000 slits N
=> Slits are lpm cpart

For Uiolet ¥hen gt M=,

B, = s'm—‘( TV) - S ( 380 - |o‘*n> _ 22.33° L

L- 1078m As expeend, the red I.'Jm

l—/ar red ar m=\, s Yar the from 4 Central

9,— 2 S;n'l( 2\_\1’) = S}n'l 760 - loﬂqm - L{C\.Ll6° MAKIMmUmM

o Lo 10 6 m
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P ol ]

e. Mo We can use Yan: 7/ .

Yio = L +an O,
’ => Yl,r")’.,u= L('l—dl\ er-1Lﬂ\V19|/)
yhf < L J’ﬁﬂgr
o (l-sm)( tan Ha. Y6 — 4an 22.33)
= 1Sm (0.75%)
SV e,

'J“'
Cenpral
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Peablemn 2

T ks roblem’s '.MdPrc;aHon May be e(.'f[,'m{,«-, The Yerarn merely Separakes fhe  substance 1n the Lu'mjs Lrom
the air. The eakin acks only 45 o Youndery between the Substance with nz=ld agnd air, This isn% Soper clear in the
Pro Hem Starement.

-0 9= T $-0 T he \-'j\""’ has a relahve Phase Shift ss for construcrive inter ference,
nzl (m+'2 )X gt = 21
f" 2 We choose m=l o e Milm. Now
klrﬁl‘;n %’E/EKS n: l-\ j
K_a kd Ailm = 2t 2(71510%) - 3.66 1077 m
(3/1-) 3le

N:\ = 366 nm = Alilm
Now we need the Wautltn\’{-\n A G
>\C:cr
>\£\lm - Nlim

3éé nm = >\a\;|r = >\¢x'|r = \_\('SGGAM) =[UoR Am = A
\.

b, This 18 & unlet color’
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Pro blem

a, O,-'.j'mql Circmi +
n \n

l\f\/\— MV A

BRRAR

Let's combine H’\in\js Cight to left. The 22 and 872 resisbors @ in  Series.

tn \n
My
v L\,m Us. %'“‘ % R=20+80 = \0n

The nes eseivalent cesisfor s lon. Tkls s ;,\ p.s.rq((zl turbh the other l0n  (esister.

pANL N

1 ln
| o\,
qv .{ 2 ¢ ua R = (l_o_.n.+ \om.\ =|5n

The 1L 6nd  new S resishors Gre 0 Series

n

L2 us R=ln+Sn - 6n

S

We now l’\&iv( I-Lc l?.JL, L‘f_r'L, and 3.1 fes shcs l.ﬂ fagra”&(

1
R= T ,‘)" =2n
q\/ T ( \2n qn G-D—

I e f'lna\ +we resiSkrs Gre in Secies

!

qv P=lnt2n:=n

T he g?m;uc\\&h»l- reSistance s 3N

b. FirSl', let’s L'mcj e total Cerrent drawn )O)' the cCircai

v o qu
V=T R D I:_E' 3L ° S A
The Un cesistor and 120 resispor will have Fh same AV, There is a resistor bef ween Fr bql—/cry

C\nJ \LLQ l2 L /’—{_ﬂ_ res 1Skors. We need bo leqos Fhe Uo[)-aje alter FLc |l (csiskor, Tl\q Caurfent ﬁa'.nj inko /.k
fesShe 1s  3A.

V=Inr = V- (3A)(IJL\:3\/
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P btemn 3

L,

QUI

v
\ [

T he \]O‘l’dj{ cLI'oPS by 3V aller the |2 resislor )

T\\erc_ s a 6V Arop over +he YHan rescs for (GV to OU

P Vip = (6\/)/:&.— A = P

7

ov
c. We will need L do this te boring way A
I, N VL
\ __?3 __)3'5— _{f ___'I'l A?_-f’- \/\Jq Wan} I—b -[lmc‘ T—,
| 5l T,
lon

el
L

g La e

T,=3A
GV
V=T, () T, =77y =05 A

T 2T, +Iy > 3A=asA+Ts = T, = 25A

I,= ov - L. A GV be parallel 124 vesister

Yn

I.n:= Iy tT¢ = 2. SA=1SA+TIy = To= 1A
We need to find Te. T we know the Uoltage drop geross He lon resisior, We can  use Ohmis law.
Lev’s Stari by -(inJina& the vollege drrp aGerass the 1 resistor.

V= TR > (IMN(n) = (V

T he ua\icje obler e N s(skr is then SV, Now Fhe Cerrent ﬁ";”j H\roujl,, e
[0 resiskr s

Sv
T- oL - 0.5 A
Now then IS: T¢+Io.
T, Tg-T¢ = [N-0.SA = 0.5 A

The Cecrent 3o‘|nj -}—\\rou\jb\ the ZJL resisbor s O.S A
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Pro blem H

G, T Ws is ke o Parallel Pla\k Capacibol

- HXS\I\ Pot Y Posikive charge goes from He Wigh polenkial bo the
Vow Poken Hal,  Eleciric fietd lines poink in He dirccaon
[ Pos}biw c\nc\r‘zjc wonll frauvel.

v
Y N Low Cor
L;_ W e lenow  Fhar ‘E\: A/A' so
_ So-wdv
|EY CIU 10 % 43632 Vim

=

E = 936.32 Vim <0, 1> (cnly in )I_ Cly'rec_ln.un)

c. -.[ gofjol- to include o Ai&jmm. L‘II’\DOYJS !

Vi Omls c\nnrﬂtJr/\).j' Ve e
EERES} N -
//l/ B-tien Fz92 = Frg5c = (oo 16" ) (AH0 /M) (V) = 10616
-—
No'
Ex
\__\/—-/
0.003nm Femo »  a:= Pz (106108 /(3.8-16% k) = 2.7-10" mls?
o

t-= __Z:x - !Z(D.Oos-ld")m - |2.13. IC)'Ll s T;\ql—’s really
2.7 10 9mist s_as,,_ N
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P b blem

Q.

,/ in the x- direchon
o

=3

%You need an iniHal Velocity hene which T gorﬂoi to jfw. Lct's Say V;= 1200 mls

= =
TIr\( eleq,v,,n st Feel o Cor« j""‘j up, So i & F- cilﬁ x 3 and F is m +k y A.rcr-hon aal V is In

rhe X direcron we have \/--X“ 7 . The direwnon ol thk B fiela muss be jn the 2 divecnon

(1)(\ ;(x;/:% 97<)Q=~-E -g/'_ S\(x%
2 Y QK%:)’; QK?-:';’ A R ~
x_J é\)()?:)? ixf:-} y ==X X2
\g, F- ﬁ,l’/‘)(-(s > Ma T Gz 7ff7<_é - i)U“ﬁlS;nQ here 0= ﬁ(). (&n\jle between V and B)
M
= (L2 16°0) (Rao mis) (1L16°T) = 2 1) <10 mls® Bres!
(A1 157 kg)
C. Vo= 1200 mls
Wz 2.00010" mlst = Ax= (200mls) (2.¢6) + 2201 10" mls) (2.6)"

t: 2.65

u
d
w
=3
3

Wow ! B{jl r piched bad  nus bers

Midterms Page 7



b, T he ray's had 4o be traced back to form an iMaje, So this 1s  Uirhmal

C» \/JQ hee to LMJ Lhe inaje di stance

| ] | | _ L__\_)_ _l_ _L -1
? CK: ‘Tf_ = cl' _<"' do) | =3em fc,n> = - )1.%7%cm

d: (-vgrs) - . .
m="§:="§\cmc = |0.37S = ™ L‘ sl_rs Nec 4 hve foe
C\(I/trﬁ;ﬂj lfns

A, T he ma'jm'p(cah'an is 0.37€, so

L\i:m"\o =2 }\I: (OJ—IS—\( lem)

hi= ORT€

Midterms Page 8



Prol)\em -/
and AP:=0 5o &= ﬁ—fro L

No - The grea isn’t C)"“"ﬁ"”j, +he Magnehe field 1snn ckanﬂinsl So &, =%

O
V: TR= O=TR =DT:=0 Since R=3.042.

We need +o [ind t+he flug here.

b.
b§=_§_x—§;= é{,'&"é]'i
= (Bl AV coss — (B3| B\ cos®
3 O - (LeT)yT(o02vm)®
=z - 0. 003 Tm
The L is c\ecf'easinj,So +he induced magnehic [ield musr be ﬁo}nj Nk te boord b minimize Lhis Clnanﬁe in
'{'\U\Y\.
AP _ Mt
c. g- AE_Looowm) |, ay.y
0.10s
d. E=TR 2> - 0.021V= T (3)
T= -0.031v _lp.oV A=T
3N
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