Calculus Maximus WS 5.4: Integration by Parts

Name / <E \F Date Period

Worksheet 5.4—Integration by Parts
Show all work. No calculator unless stated.

Multiple Choice

E 1. If Ixz cosxdx:h(x)—_[2xsinxdx, then A (x) =

(A) 2sinx+2xcosx+C (B) x*sinx+C ©) 2xcosx—x>sinx+C
(D) 4cosx—2xsinx+C (E) (Z—xz)cosx—4sinx+C

u=y M=o5xdy

hu=2xdy —>= V= $inx §\Pzasids = Yame = axsime i
u= = 5in
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7%#2. J.xsin(Sx)dXZii

(A) —xcos(5x)+sin(5x)+C  (B) —gcos(Sx)+2issin(5x)+C (C) —%cos(Sx)+%sin(5x)+C

(D) gcos(Sx) + 2L5sin(5x) +C  (E) 5xcos(5x)—sin(5x)+C

u | dv Wi
X 4insx + j: — __’5,)(&:5@)% —(’%‘5)51/1(5)0 +C
| st —

S Lsin(s<) €
O |-dysing + 2 i w5 (3x) + 255N

_g 3. Ixcscz xdx="] _

XCSC3 X

. +C (B) xcotx—ln|sinx|+C ©) —xcotx+ln|sinx|+C

(A)

(D) —xcotx—Insinx|+C (E) —xsec’? x—tanx+C
Av +/—
X | +
_ IT= - X GFX “(’:&jainx] +<
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Calculus Maximus

C 4. The graphof y = f (x) conforms to the slope field for
dy

dx
of the following could be f(x) ? Sdﬂ =g%<,éu wdxX=
(A) 2x* In? x+3 4 :_Zf/a% -S (%{.Z_X’MZ/
(B) Inx+3 Xnx =¥+

(©) 22 Inx—x +3 +/-
+

the differential equation 4xInx, as shown. Which

-

(D) (2x2+3)lnx—l b
41n’ = B
(E) 2xIn? x— 22 % 13
Short Answer

5. Evaluate the following integrals.
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[0, 2] by [0, 5]

(a) j xe Ydx = 1T (b) j x* sin(zx)dx = I (©) j sin”! xdx = —
u dv | ¥/~ u AV -
4| d\/)( } 2| sinlm?d + sin”'x ! *
X e + x | —dreesld | - s ¥ -
I R | Caeingmol| + s Ay
o - xsinx —[x(-%
y b | iy costrn e
D |+ ” Lo e’y = EHR(-E) e
I =-X &L e T - e st £ I+ BT sl v = xsinx +{T4= ¥C
(d) jlnz xdx="1" (e) .[arctan dedt =T
u= ()" AV=dx _ YL =dt
= 200 (% g V=X M_—jﬁ.:,,,le {/‘/—,-e-,
e xhic—2 e di Al rdx =K Au Trise _t de
\/C/\lﬁ«bﬂx EJF—J)( I = -tara*/-an'/'é— 7\r);—/at‘
B Sl i = Larchn - Y 1

T=xhnx-2xhxt+2+< K= xdny =% +C
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Calculus Maximus

6. Evaluate the following definite integrals. Show the antiderivative. Verify on your calculator
v
(a) [¢sin3tdr =T

WS 5.4: Integration by Parts
1
®) | (x2 + l)e_xdx -T
0

T=- ,1‘:4,5%4' 5 5in3t

= (—_%réos!rﬂ‘ ¥ Fsinym) - (o+-,‘— sin o>

1
-—(x+)e —2xe - Ze,x]
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7. Solve: d——xsec x and y—lwhenx 0.
[dy= j'xsu x dx =1

C L {ms X 0.]15
n | "'/’
w=T ) hw -

o | ~Inwsy]

+
T=y= Xdanx+ b
e(of): /= 0+ +<
c =l
%, a—_y-}rnnx-l-ﬁa/ww/v'—l

+C

8. Find the area of the region enclosed by the x-axis and the curve y =xsinx for 7 <x<2rx
:,:ro/v\ calean ld‘l‘bl‘ .
Y= xsSinx <

o %" Aﬂfza“"g wsimxdy = =T
for Ké@",7—'ﬂ’)

dv
+.-
21T _
27 Ara = —'[-xaasx -+ Sm)(] . +
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-
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Calculus Maximus

9. A slowing force, symbolized by the “Dashpot” in the figure at right, slows
the motion of the weighted spring so that the mass’s position at time ¢ is given

by y=2e¢" cost, t >0. Find the average position of the mass on the

interval ¢ € [O, 271] . Give an exact answer, then verify on your calculator.

’\%is Fraﬂ’em 1S a Ei—L o-‘ﬁ A WOOIj JDOOj@K

H’ iV\VOlTCS Z ‘Gﬂhu"ion 1A ‘H{/ M-\—eranal whase
&6{"\Va—l%vc,$ Y‘é€m-‘— [\ke #12 n the notes.

Fhere is not &hou\JL\ Space L\erﬁ/so_,-

See attached pAge aller example 10-

10. Using u-substitution and then integration by parts, evaluate J.sin Jxdx .

Let w=Vx So, §sinix &y W | AV | A
2z
:)::UZ T 15 now isinu‘ZuAAu 2u Sih Y +
“w = \2u ginuw du
= —Zutgsu—l‘ZSir\LA‘PC/ Z iache
o —Sinu +

5o, [sinvx dx = ~2{X GsTX +28m(x + C
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