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1. Use integral by parts to evaluate [z?e~“dx (5 pts)
Ans: Notice 2?2 is a polynomial and thus we let u = 22, dv = e~ %dx first.

du = 2xdr,v = —e™*, and

[ a?e~"dx = _z%et — [ (—e "2x)dx = —a?e " + 2 [ we *dx.

Letting u = x,dv = e *dx, we have

—z%e™ +2 fxe Ydr = —xze T—2xe " 42 [etdr = —x?e" —2ze” " — 27" 4+ C

2. fol V1 —22dz (3 pts)
Hint:substitution z = sin 6
Ans: If z =sinf, dz = cosfdf and /1 — z2 = cosf. The new limits become
sin™' 0 = 0 and sin"' 1 = 7/2. The integral thus becomes:

fow cos 0 cos 0df) = 7r/2(308 0do = 7r/21+%529)d9 7/4+0=m/4

sin 2x
3. [ Hsmxdx pts)
. _sin2zx 251n:):cosx
Ans: sin(2) = 2sinz cosz. [ et de = [ 2hEees
Letting v = sin x, we have

JEdu=2[(1 - =)du=2u—2In|1 4 u| + C = 2sinz — 2In(1 + sinz) + C

Bonus 1: Prove [tan”zdx = -1 tan" 'z — [tan" 2 zdx (1pt) and use it to calculate
[ tan® zdz (2 pts)

Ans: [tan"zde = [tan" 2 ztan? zde = [tan" 2 z(sec?z — 1)dz =

[tan" 2z sec® vdr — [tan" ?zdr = [u" *du(u = tanz) — [ tan" ? zdx

The equation holds.

Hence,

[ tan® zdz = L tan’z — [tanxzde = § tan’z — In|secz| + C = L tan’z 4+ In|cosz| + C
Bonus 2: [ e gin(22)da (2 pts)

Ans: u = sin® z, du = 2sin x cos xdr = sin(2z)dz. [e'du ="+ C =™ 4 C



