Math 3150-4, Practice Midterm Exam 1

Note: for full credit your solution needs to be sufficiently justified.

Total points: 95/95.

Problem 1 (30 pts) Consider the 2p—periodic function

f(x):{—(fﬂ—%’) 0 <z <p

v+ 5 if —p<a<0
(a) Sketch f(x) for z € [—p, 3p|. Carefully label your axis.
(b) Is f continuous? Piecewise continuous? Piecewise smooth?
(c¢) Find the Fourier series of f.
Problem 2 (20 pts) Decide whether the following partial differential equations are linear

or non-linear and if linear, whether they are homogeneous or non-homogeneous. Determine
the order of the differential equation.

Uggzy + Upg = Uy (¢) Ugy + Uy, = exp[—a? — 17
(a) ¢ u(0,t) =u,(0,2) =0 T

u(1,t) = uy(1,t) =0 () { w0,6)=0
(b) ur = utly + Uy u(1,t) +u(l,t) =0

Problem 3 (15 pts) Determine the period of the following functions:
(a) sin(2z)
(b) cos(z/2) + 3sin(2z)
(c) 1/(2 + sin(x))



Problem 4 (30 pts) Let f(x) = z(1 — ) be defined on [0, 1].

(a) Sketch the odd and even 2—periodic extensions of f(x). Carefully label your axis.
(b) Calculate the Sine and Cosine Series expansions of f(z).

(c) Solve the one dimensional wave equation

Ut = 2Ugy

u(0,t) =u(l,t) =0
u(x, O) = f(.%)
u(z,0) =0

(d) Solve the one dimensional wave equation

Up = 2Ugy
u(0,t) =u(l,t) =0
u(z,0) =0

w(z,0) = f(z)



