1. [12 points] Multiple choice. Circle the correct answer for each question.

What substitution did we make?

(a) Consider the following:

e On (10 09

A w=n()
B. u=zn(z) \ \
C. w=1/In(z) (}N - a0 ; I
@ u = In(In(x)) '
E. u=¢ . .
chaln (02

(b) ﬁ
[ ) #% sin(z) cos(a) d’B _

@ 0, because a? sin(x) cos(z) s odd

B. 0, because z?sin(z) cos(z) is even

k23
2 / o2 sin(z) cos(x) dz, because a2 sin(z) cos(z) is odd
0

D. 2 f z? sin(w) cos(x) dz, because ¥ 2 gin(x) cos(z) is even
0

E. none of the above

. {¢) Which differentiation rule gives rise to u-substitution?

@ Chain rule

Power rule

C. Product rule
D. Integration by parts
E. Fundamental Theorem of Calculus



(d) Consider the integral
/ 342 sin(z®) da.

What substitution should we make to find this integral?

A u=2a?
C. u =3z

D. u = sin(a)

E. u=sin(z®)

(e) If we use integration by parts on the integral
/ 2® sin(z) da,

then we should pick u and dv to be:

u = a° and dv = dz

u == 2 sin{z) and dv = dz
u = 23 and dv = cos(z) dx
u = cos(z) and dv = 2% dz

u = z° and dv = sin(z) dz

®oaw >

(f) Consider the region enclosed by ¥ = a* and x = y*. Rotate this region around the y-axis
to get a solid. Set up the integral for volume of the solid using cylindrical shells.

A. V:f:%y(«/ﬂ”yz)dy
B, V:/{]lﬂ(ﬁ—wz)"zdw '
C. szolw(\/ﬂ_yz)zdy \f = \olm hor) dx
D. V:fl 2my(y” — /y) dy
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2. [6 points] Find / 3z%v/a® + 1da.
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3. [6 points] Find / In(z) dz. TR
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4. [6 points] Find f tan(z) dz. W-svb .
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5. [6 points] Derive the formula for integration by parts.
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6. [8 points] Find f 25" de.

W«-’SU\O’ b’r W:gi_ ’“«a &W:IXAX.

2 Vol \
g”“&x: ’)'_gxleWJM = ';L\\rwu A

XL T

Dyacleseb skt




7. [12 points] Find the area of the region in the first quadrant enclosed by the three curves
i 2
y=0 y = 5\/5 z=y" +3
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the curves y = sin(z) and y =0 as pictured

8. [12 points| Consider the region bounded by
lid. Find the volume of this solid.

below. Rotate this region about the y-axis to form a so
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9. [18 points] Consider the region in the first quadrant enclosed by the three curves

z == 0,

= Z].
Y= 15 a2 4

as pictured below. By rotating this region around the y-axis, we form a solid.

(a) Find the volume of the solid usiné disks/washers (slices).
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(b) Find the volume of the solid using cylindrical shells.
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10. [14 points] Choose and circle one of the following techniques for integration:

- u-substitution integration by parts

(a) Explain a strategy for applying your chosen technique.
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(b) Tllustrate this strategy on an integral of your choosing. Solve youwr integral using your
chosen technique. The integral you choose should not come from this exam.
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Bonus: Find

f arcsin(z) dz.
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