
Problem 1
.

a) my = ((x) - 2k(x, - xz)

=
- 3kX1 + 21X2

xi = -

3kx, + 2 x
b) mxz = = 2k(Xz = X, ) = ((x2 + Focos(W +)

= <kX1 = 3kXz + Fo(os(wt)

xz =

<x, - 3kx2 + Focos(w)
m

()g, = X2 + X1, 9 = Xz = X/ (Otherwise we get a nasty-sign in 921

(2) + () : xi + y = - (x2 + X 1 ) + to

ii =

-q, +Focos)

(2) - (1) : -i = -

5 (X-X1 ) + to coscusa

ii = - 51)g , + to c)
m

W1 = J k /m
,

We = J5k/m

d) 9 , (t) = C, (W)Cos (Wt) v Steady State Solution

C, (w) = Folm w.
z

= /m

(w,
z = w Y)

92(t) = (z(w)(os(Wt) - Steady State Solution

((w) = Folm Wi = 5k/m

(w,
2

- w
?)

q1 = -xz + X,, qz = Xi = X,

X, = ((9, - 9) = ↓ )Folm- Fum Is it
X= 191 + 92) = 1)Folm +FumIs/

e) W > w. (( , / > /(2) Xi* X

W > We (C . ( (2) us X, = - X2



Problem 2.

as y(x, + ) = Ae-(X-v+12/262

by

8t
= (iv)(x-t) Ae-(X-ve22

= V(X- v+)Ae
- (x- V+/4/262

62

G2y
= -VAe-(x-ve/26v(x-veAc-(X-V2zf+2 64

- Ard((x-re-1)e-(x-res
62

64

0x
=
- 2(x- V+/Ae- (x- V+12/262 = - (x

-VtAe- (x- v+12/26

262

OhAe-(x-ve(2Ae-(X-V?
64

=* ((x-VtR = 1)e-ex-vt
v=82 = Av((x-tR 1 )e-C-VR

Gay = vi = Av((x-t = )e-C-VRa

~ Wave equation satisfied

b) E = =x)dx[(?) + vn(09(2)
= +

by

of t= 0
= yXAe

- 42/264

(0)2 : vxAe

69=Ae-X I
v3(69 t = o) : YxAre

-xy[(52)" + 22(09] = 2xx is

E = 11(xy))(axxze - x46

SinceJax xne-x =

Sadxxie - xYou = 03 deuce-u=
u = X/6

dx = 6du

E = (1(AV)(6335 = 15(AV)
26



C) transverse velocityby maximized when transverse acceleration G2
= 0

6 + 2

G2y
: Ar ((x-rt-1)e-(x-resu/2f+2

x(X- V + j2 = 62

- (X- Vt) = 16 (FWHM points

o =V (x-vt)Ae-IX-V2

(x
- v+) = 6

= VAe
- 04/26

= Ave - 12

G

(82(x
- v+) = - y

=
-Ae-3)

-> maximal transverse velocity : Are-12



Problem 3.

a) 0(x(4/2 : f(x) = Id
X

L

(2(x(2 : f(x) = zd - 2dx

b) An = 2/dx f(x) sin(

:"ax
zaxsin(x) + (ax(-)si

(d)xxsin(ni) = 2d)-Xcos(nix)xc
Il 1/

u = XdV = Sin(nx)dy
du = dx v=

- cos(n - cos( In)" sin (nex) 12
1/

(n? )"sin("(
= 24)-cos()(

/dxxsin(n)=-Yo
=
-

2d)-cos(i)()-(

2d) dx sin(n)-dcosnixcod
us putting it all together : An = (49(n) sin(n))

=89 Sin(

An
=8d Sin(

Sin() = 0 for even values of n

n = 2 , 4 , 6, ... 2k modes are not excited

d) En = 11 An Wah

An

=8d Sin(

wn = v(n) = n

En = (1) Grd Sinc(n) In : d sin



Problem 4.

= /8 /4 #18 as Somewhere between E3 and 04a) "
X

S

x[(t)

Sh
%... o > O

-4Nd-3Nd-INd-Nd Nd INd 3Nd 4N/d

~ On = n1

d

a by symmetry X is between Os &4
8

3x7241d d

3 [dnd(n=
24 32

-4 < 1) Ed I
32

b) in this case i
= Oz : 31 > R = d

g d 24

in new Wave length N
, =4 = 41 > 11 = Ad

d 32

=
VI = v

1) SinF, =

1) ,
Sinon = an

d

SinGi = n = 2n SinOn = n1 = 2n

(d/2) d (d(2) d

~) O of the first diffraction Minima significantly
increases

, producing a broader central maximum.

~ fewer minima observed on screen


