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(a) A =(700+300)400 yields

(b) In order for two vectors to be equal, they must have the same magnitude and
the same direction in three-dimensional space. All of their components must be

equal. Thus, 7001+ OJ+ 300k = Ai+ B_]+Ck requires
|A=700,B=0,andC =300|.

(©) In order for two functions to be identically equal, they must be equal for every
value of every variable. They must have the same graphs. In

A +Boos(Cx+D t+E)=0+700mm cos(300x+400t+200),

the equality of average values requires that . The equality of maximum

values requires . The equality for the wavelength or periodicity

as a function of x requires | C =300 rad/m | . The equality of period requires

, and the equality of zero-crossings requires | E=200 rad |.
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The linear wave equation is
q o2 ol

If  y="

then &Y = vt gand Y _ vt
ot oX

D =400 rad/s

2 2
TV _ gapdtcvt and &Y - gt
ot ox

2

Therefore, oY _\poYy oy , demonstrating that
ot x>

¢V s a solution

o’y %y
3 The linear wave equation is — -
a v2 € ok

To show that y= h[b(x-vt] is a solution, we find its first and second derivatives
with respect to x and t and substitute into the equation.

oy 1 Py - VA
ot B Y B R(x-v (x-vi’
Yebbewlts et



2 2 2
Then £ 2¥_1 ( )2 -1 5 =a—32/ so the given wave function is a
Vot VP (x- (x—vg? ox
solution.
4 (a) From y=x+V*¥,
2
evaluate Xy_ 2x 8—32/ =2
ox OX

N oo Y _yp

ot o
o’y 1 0%
Does —2 ==Y
e TV ot

1
N

By substitution: 2= -=-2v* and this is true, so the wave function does satisfy

the wave equation.

(b) Note %(X+Vl)2+%(x—vl)2 :%xz+xvt+%vztz+%x2—xvt+%v2t2

= X% + V¥ as required.

So f(x+vlj:%(x+vlj2 and g(x—vlj:i(x—vljt2 :

2
() y = sin Xxoosvt makes
oy %y .
—2 = cosxcosvt —> =—shXxsvt
oX oX
0 L o? i
Y _vsinxsinvt Y = _\? sihxcosvt
ot o
%y 1%y
Then — =
ox2 Vot
-1

becomes — S Xxoosvt= —; V* sh xaosvt which is true as required.

V2
Note sin(X+ Vi) = sih xcosvt+ cosxsin vt
sin(Xx— vt = sin Xcosvt- cosxsin vt.

So sinxoosvt= f{x+Vvt)+ g(x-vt) with

f(x+vl)=%sh(x+vlj and g(x_v@:%sh(x_\n; .

5 Compare the given wave function y=400sin(200x-300t an to the general form
y=Asin(k<-ot to find

(@) amplitude A =400 an :W
(b) k=22 _200an *and A=z an =[ 00814 M
2




o=2rF=300s" and fzm

T=—=|209s

1
f

The minus sign indicates that the wave is traveling in the
| positive x-direction |.




