MAT 17B, Fall 2020
Solutions to homework 3

1. (10 points) Compute the integral fo cos(x) - sin(sin(z))dz.

Solution: Let u = sin(z), then du = cos(z)dz and

/2 1
/0 cos(x) - sin(sin(z))dzr = /0 sin(u)du =
(= cos(u))lg = — cos(1) — (= cos(0)) = —cos(1) + L.

Note that if z = 0 then u = sm(O) 0 and if z = 7/2 then u =
sin(mw/2) = 1.
2. (10 points) Compute the integral fo ezj:ld

Solution: Let u = e* + z, then du = (e* + 1)dz and

1 = e+1
1 1
/ Tl :/ —du = (In|u|)$™ =
A 1 U

In(e +1) —In(1) =In(e + 1).
Note that if t =0 thenu=e"+0=1andifxr =1thenu=e' +1 =

e+ 1.
3. (10 points) Compute the integral [ ¢sin(3¢)dt.

Solution: We use integration by parts. Let u = t and dv =
sin(3t)dt, then v = —3 cos(3t) and du = dt. Now

/tsin(3t)dt = /udv = uv — /vdu =

t- (—% cos(3t)) — /(—% cos(3t))dt = —%t cos(3t) + %/cos(?ﬂf)dt =

1 1 1
'3 sin(3t) = —gt cos(3t) + 5 sin(3t).

1t (3t) + !
— =1 COS -
3 3

Now . . . -
/ tsin(3t)dt = {——t cos(3t) + = sin(3t)} =
0 3 9 0

[_%mos(gw) + %sin(Bﬂ)} _ {—%0608(0) + é sin(())] _

1 1



