
Physi
s 222 CIDHomework 1 S
ore / 30This assignment is designed to help you �nd out what math you need to review for this 
ourse. You 
an get helpduring the review session or during o�
e hours. You should have this information in textbooks from previous 
ourses,and I think everything you need to know 
an a
tually be found online at sour
es su
h as Wikipedia.1. (6 pts) Di�erentiation and Integration. Solve the following integrals and derivatives. Assume that a is a real
onstant and that n is an integer. Assume that u is a fun
tion of x.(a) Write down the solutions to the following derivatives. Look them up if you need to. The last one should
∂
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f(u)(b) Without using a table or a 
omputer, solve the following derivatives. ∂
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) Write down the solutions to the following integrals. Look them up if you need to.∫ xndx, ∫

sin(ax)dx,
∫

cos(ax)dx, ∫

eaxdx2. (6 pts) Complex Numbers. The imaginary number i is just equal to √

−1, and that i2 = −1. An asteriskin the supers
ript means 
omplex 
onjugation. Taking the 
omplex 
onjugate of a number or an expressionmeans turning ea
h i in the expression into a −i. For example, if a = (i + exp(2i))/(1 + i), then a∗ = (−i +
exp(−2i))/(1 − i). Assume that b and c are 
onstants.(a) If a = b + ic, evaluate the following: a∗, ab, a + a∗, a − a∗, a∗a(b) If a = eb+ic, evaluate the following: a∗, ab, a∗a3. (9 pts) Euler's Equation and Trig Identities. This one you might not have seen before, but it is really handy.Euler's equation states that eiθ = cos(θ) + i sin(θ).You 
an �nd all kinds of trig identities using this formula. You 
an also often use it to repla
e sines and 
osines withexponentials, whi
h 
an make solving equations easier.(a) Note that ei(a+b) = eiaeib. This means that cos(a + b) + i sin(a + b) = [cos(a) + i sin(a)][cos(b) + i sin(b)].Note that the real part of the left-hand side must equal the real part of the right-hand side, and that theimaginary part of the left-hand side must equal the imaginary part of the right-hand side. Use this fa
t toseparate the equation into two equations and �nd a trig identity for cos(a + b) and sin(a + b).(b) Find a way to write sin(θ) and cos(θ) in terms of 
omplex exponentials.(
) If I add together two sine waves with the same frequen
y but di�erent phases and amplitudes, the result is athird sine wave with the same frequen
y: A sin(ωt+φA)+B sin(ωt+φB) = C sin(ωt+φC). Unfortunately,�nding C and φC 
an be messy. This problem is trivial when we deal with 
omplex exponentials, sin
e

ei(ωt+φ) = eiφei(ωt). What do you get when you add Aei(ωt+φA) + Bei(ωt+φB)?(d) Use your Euler's equation or your answer to part (b) to prove that sin(a) + sin(b) = 2 cos([a− b]/2) sin([a +
b]/2).4. (9 pts) Integrating Produ
ts of Sines. Do these integrals without using a table or a 
omputer. Instead, drawa sket
h of the two sine/
osine waves and their produ
t, and ask yourself what the area under the 
urve is.Remember that the area under a 
urve is just the average y value of the 
urve times the distan
e in x that youintegrate over.(a) Solve ∫ 2π

0 cos(x) cos(x)dx, ∫ 2π

0 cos(3x) cos(3x)dx(b) Solve ∫ 2π

0 cos(x) sin(x)dx, ∫ 2π

0 cos(x) cos(3x)dx


