Some answers to the integration quiz for 152:5-7 and 9-11 12/1/2007

1. Compute [ ze 3" du.

. . . u=ux du = dz
Answer Use integration by parts, with 3 SO 1 —3 . Then
dv=e""dx dv=—ze""dz
Judv=uv— [vduis fxe_?""’ dx = —%xe_gm + % fe_?”” dxr = —%xe_&” — %e_&c + C.
2. Compute [z?vz + 1dx.
Answer First method
Use integration b ts, with u=a du =20 dr d [ud
se integration by parts, wi SO an udv =
dv=+vz+1ldz v=2(z+1)32

wv— [vdugives [ 2%z +1de = 22*(z+1)*?—% [2(z+1)%/? dz. Now use integration by
w= du = dz

dv = (z+1)%?da % vzg(m+1)5/2
ww — [vdu turns into [z(z + 1)3%de = 2z(z +1)%2 — 2 [(z + 1)*%dz = 2z(z +
1)>2 — L(z + 1)”/2. Combine the results to get the whole answer: fo\/Fdx =

%xQ(x-l-l)g/Q—%( z(z 4+ 1)%/% — (x+1)7/2> + C.

parts on [ z(x + 1)3/2 dz with { and [udv =

Second method

Use substitution on fx vV +1ldzx with w = x+ 1. Then du = dx and u — 1 = x so
—1)? = 2. The integral becomes [(u — 1)2 12 dy = f(u2 —2u+ Dul2du= [u/? -

2u3/2+ul/2 du _ % 7/2_ 4 5/2_|_2u3/2+0 (x+ 1)7/2 (:L‘—|— 1)5/2 + %(w+ 1)3/2 +C.

Third method

Use substitution on [ 2%z + 1dz with v? = z +1 because then v = v/ + 1. Then
r =u?—1 and dz = 2udu so the integral becomes [(u? — 1)?u(2udu) = [(u* — 2u? +
12u?du = [2u8 — 4u* + 20 du = 2u™ — 20 + 2uP + C =

(Ve 1)~ A(Wa T D) + 2V F 1)+ O

Comment Maple’s answer is 2= (z + 1)3/2(8 — 122 + 1522). All of these answers must be

the same!

3. Compute [ (sinz)3(cosz)? d.

Answer Observe: (sinz)3(cosz)? = (sinz)?(cosz)?sinz = (1 — (cosz)?) (cosz)? sinz.

Then I “guess” the substitution u = cosz. Then du = —sinz dz so [(sinz)?(cosz)?dzx =
J (1= (cosz)?) (cosz)?sinzdr = — [(1 —u?)uldu = [u? —utdu=—Fu + Iu° + C =

—3(cos )3 + F(cosz)® + C.

2

Comment Maple’s answer is different. I suspect it used a reduction formula for the powers
of sine or cosine (that is, it used integration by parts first).



