AP Calculus Integration by Parts Critical Homework Answers

1Db) Use integration by parts three times.

(1) dv = & dx = v=jexdx=e*
u=x = du = 3x* dx
Q dv=edx= v=[ed=¢
u = x = du = 2x dx
@) dv=e"dx= v=[edx=e¢"

u=x = du = dx

jxﬂexdx=x3er-3jx1ex¢:=fex -311£’+ijexdx
= xe* — 3xe" + 6x° — 6 + C

1C) Use integration by parts twice.
(1) dv=e"dx= v=[ede=e¢" 2 dv=e"dx= v=[ed=e¢

u=x> = du=2xdx u=x = du = dx

_[(:f2 —l)e‘dx = _[.rze‘dx—je‘dx: xle‘—ZIxe‘dr—e’
=xze‘—2(xex—je‘dr)—e"=xze‘—2xe’+e’+(?
x4

2b) gy = P dx = v=fx3dx=7

u=Inx =bdu=£dx
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3b) dv = cosxdx = v=jcus.xdr=5inx
u=x = du = dx

jxcosxdx = xﬁinx—jainxdx = xsinx +cosx + C

3C) u =t.du =dt.dv=csctcotdt,v = —csct

jrcscrcottdt = —rcscr+jcsctdt = —tesct — 111|c5cr + cott|+ C

4b) u = arccos x, du = —;dr.dv =dx.v =x

Ql-xz

jarccosxti‘x = X arccos x + I;
1= x?
=xa:ccusx—\jl—xl + C

dx

So.
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5b) Use integration by parts twice.
(1) dv=e"dx = v="'e"‘dx‘=—e'Jr
u =cos2x = du = -2sin2xdx
Ie“ cos 2xdx = cos 2x(—e”) - I(—e“X—2 sin 2x)dx = —e ¥ cos 2x — 2_[ e *sin 2x dx
2 dv=e"dx = v=je"dx=—e"

u=sm22x = du = 2cos2xdx

I e * cos 2x dx = —e* cos 2x — 2[sin 21'(-e“‘) - I(—e")(Z cos 2x) dx]
= —e ¥ cos 2x + 2¢ *sin 2x — 4 J. e * cos 2x dx
(4 + l) I e* cos 2xdx = —e ™™ cos 2x + 2e¢* sin 2x

Ie”‘ cos 2x dx = %e”‘(Z sin 2x — cos 2x) + C

5C) Use integration by parts twice.
(1) dv=edx = v=[erdx=¢ 2 dv=e"dx = v=|[efdi=¢"
u=sinx = du =cosxdx u =cosx = du = —sinxdx
[ € sin xdx = ¢ sin x — [€* cos xdx = " sin x — €* cos x — [ €” sin x dx
2!e"sinxdx=e‘(sinx—cosx)

Ie’sinxdx =§(sinx—cosx)+C

e(sin1 — cos1) + 1
2

~ 0.909

So. J';e" sin x dx = [%(sinx—cosx)l = %(sinl —cosl)+% =
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(B) vlnv=x+C

(x In(2x) = o £C
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2) J cosx In{sinx)dx= V'V — S vdu U= lh(Smfx) d\/: cosx dyx
\\. dv _ 1, Csx Sdv = S.cosrx dx
(A) —cosx In(sinx)—cosx+C \\ ax S Vs Sy
(B) —cosx In(sinx)+sinx +C A\ Au = cot~dy

@x In(sin x)— m S‘Wx }n(Slny) S Sinnce cotx dx

(D) sinx In(sinx)+sinx+C Smfy [n (Slnys
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4) _[:’stcczxdx= U ~Svdu dVU:'X avs 5
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(A) %-an (B) +]!'l2 k (D) E_’_InTz

Usx dv = Secz’*d"' N = o({ahq(-SzLahfx&fx
. 2x dx
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