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

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

(b) y(x,0) =0atx=3.75cm.

Solution: For a wave traveling in the negativedirection, we use Eqg. (1.17) with
w = 2nf = 20m (rad/s), B = 2r/A = 2m/0.3 = 2071/3 (rad/s),A = 40 cm, andx
assigned a positive sign:

y(x,t) =40 cos<20nt + %TH %) (cm),

with x in meters.
(a) y(0,0)=0=40cosw. Hence,m = +m/2, and

3

—40sin(20mt + 2"x) (cm), if @ = 11/2,
~ | 40sin(20mt + 237 20" x) (cm), if @=—1/2.

y(x,t) = 4Ocos<20nt+20n iz>

(b) At x=3.75cm =375x 102 m, y=0=40cogm/4+ @). Hencem = 11/4
or 5r1/4, and

(xt) = 40cos(20nt+2§”x+ 1) (cm), if @ =m/4,
Y= 40 cos(20mt + 20mx + 5") (cm), if @ = 571/4.




