EE324 Homework #1 Spring 2012

Problem 1.1 A 2-kHz sound wave traveling in the x-direction in air was observed to
have a differential pressure p(x.f) — 10 N'm” at x — 0 and 7 — 50 us. If the reference
phase of p(x.f) 15 36°, find a complete expression for pix.f). The velocity of sound
mn air 1s 330 m/s.

Problem 1.5 Two waves on a string are given by the followmg functons:

yiix.t) =4cos{20f —30x) (cm)
yalx,t) = —4ecos(20¢ +30x) (cm)

where x 15 In ceniimeters. The waves are said to mterfere constructively when their
superposition [ys| = [y1 +)2| 15 2 maximum_  and they mnterfere destructively when
l¥z| 15 2 mumimmum_
(a) What are the directions of propagation of waves y;(x,f) and ya(x,#)7
(b} At¢—= (x/30) s, at what location x do the two waves interfere constructively,
and what 15 the comesponding value of |y:|?
(c) Att = (m/30) s, at what location x do the two waves interfere destructively,
and what 15 the comresponding value of |y:|?

Problem 1.9 Give expressions for y(x,f) for a simmsoidal wave traveling along a
sting m the negative x-direchon, given that ypay — 40 cm, A = 30 ecm, f = 10 Hz,
and

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

(b} ¥(x,0)=0atx=3.75cm

Problem 1.13 The voltage of an electromagnehc wave fraveling on a transmission
line is given by v(z,t) = S¢ ™ sin(4x x 10°t — 20mz) (V). where z is the distance in
meters from the generator.

(a) Find the frequency, wavelength. and phase velocity of the wave.

(b} Atz =2 m_ the amplitode of the wave was measured tobe 2 V. Find .



Problem 1.16 [Ewaluate each of the following complex numbers and express the
result in rectangular form-

(a) 71 = Be/™/3
(b) z3 = /3 o374

(c) z3 = 2e ™2

(d) za = j
(e} z5 = _il'_4
(f) zs=(1—j)°

(@ z7=(1-j)}?

Problem 1.19 Ifz — —2 + j4, determune the followmng quantibes i polar form-
(a) 1/z,
(b) 2,
© |zP,
(d} Jmiz},
(e} Jmiz*}.

Problem 1.21 Complex numbers z; and =3 are given by

| — 5607
2y — 445

(a)} Determme the product z1z> m polar form.
(b) Determine the product z1z3 mn polar form.
(c}) Determme the rafio z) /z3 m polar form.
(d} Determune the ratio zj /z3 in polar form.
(e) Determune ,/Z] n polar form.



Problem 1.16 Find the phasors of the following ime funchons:
(a} v(t)=9cos{wi—x/3) (V)
(b) w(t) = 12sm(wi +x/4) (V)
(c) i(x,t) = e sin{wi + x/6) (A)
(d) i(t) = —2cos{ewi +3x/4) (A)
(e} i(t) =4sm(wf +x/3)+3cos{wi —x/06) (A)

Problem 1.27 Find the mstantaneous time smusoidal functions comesponding to
the following phasors:

(a) ¥ =—35¢3 (V)

(b) ¥ = jée = (V)

(€} T=(6+8) (&)

@ F=-3+72 @A)

() I=j (A)

() I=26"/% (A)

Problem 1.28 A senes RLC circuit 15 comnnected to a generator with a voltage
ug(f) = Fpeos{owt+x/3) (V).
(a) Wnte the voltage loop equation m terms of the current #(f). R, L, C, and v;(1).
(b) Obtam the corresponding phasor-domam equation
(c) Solve the equation to obtain an expression for the phasor current T.



