Worksheet 1, Math 1B

Integration by Parts, and Trigonometric Integrals

Friday, January 20, 2012

1. Evaluate the following integrals:
(a) /cosx In(sinz) dz
(b) /Sin(ln x)dx

/3
(c) / escix dx

2. If f(0) =g¢(0) =0 and f” and ¢"” are continuous, show that
/0 f(@)g"(z) dz = f(a)g'(a) — f'(a)g(a) +/0 [ (2)g(x) de.

3. If f and g are inverse functions and f’ is continuous, prove that
b f(®)
[ t@yde=bre) - aft@ - [ gw)dy.
a f(a)
4. Find the volume obtained by rotating the region bounded by the curves
y:sinzx, y=0, 0<z<n7
about the z-axis.

5. Prove that for positive integers m and n,

/sinmzsinnxdm-{o ifm 7 n

T ifm=n

—T

6. A finite Fourier series is given by the sum

N
fl@)= Zan sinnx = aysinx + assin2x + - -+ +ay sin Nz,
n=1
where the coefficients a; for i = 1,2,..., N are given numbers. Show that the mth coefficient a,, is

given by the formula
1 s
A, = — f(z) sinmz dx.
L



