1.9 Give expressions for y(x,7) for a sinusoidal wave traveling along a string in the
negative x-direction, given that y,x = 40 cm, A =30 cm, f = 10 Hz, and

(a) y(x,0)=0atx=0,

(b) y(x,0) =0atx=3.75 cm.
Solution: For a wave traveling in the negative x-direction, we use Eq. (1.17) with
o =2nf =20x (rad/s), B =2x/A =27/0.3 =207 /3 (rad/s), A = 40 cm, and x
assigned a positive sign:

20
y(x,2) =40cos <20717t + Tﬁx—l— ¢0> (cm),

with x in meters.
(a) y(0,0) =0=40cos¢@. Hence, ¢p = +7/2, and

2

_ [ —40sin (2071 + 29Ex) (cm), if ¢ = 7/2,
| 40sin (207t + 22x) (cm), if g = —7/2.

20
y(x,7) = 40cos <20m + T”xi Z)

(b) Atx=3.75cm=3.75x 1072 m, y=0=40cos(m/4+ ¢o). Hence, ¢y = 7/4
or 5m/4, and

(e.1) = 40cos (207t + 23—”x+ ) (cm), if ¢ = /4,
PO 0cos (20 + D x4 37) (cm), if g = 57/4.




