MATH 122
Practice Exam B Joanna Bieri

Name: Sol U'HOf\ S

Instructions: S
This is a set of practice problems for Exam 1. core
If you are able to do all these problems without looking at ! /30
books, notes, OR SOLUTIONS then you should be prepared for
the exam. You should know that these problems are representative 2 /10
of the type of problems on the exam, not just a copy of the exam
problems with some constants changed. You must understand the 3 10
underlying methods to do well on the exam. /
Also make sure you can do all the homework problems and 4 /10
example problems from the class notes.
I tant Ideas:
mportant Ideas 5 /10
1. General Integration Methods from Chapter 7 - Substitution,
Integration by Parts, Trigonometric Substitution, Algebraic 6 /10
Simplification, Powers of sin(x) and cos(x), Methods of Ap-
proximation.
7 /10
2. Finding Area and Volume using Integration. :
3. Volumes of Revolution. 8 /10
4. Applications to Physics: Mass, Work, and Pressure.
Total 100
5. Applications to Economics. © /




MATH 122, Practice Exam B

Name Page 2
Problem 1 (30 points)
Complete the square and solve the resulting integral
2b=2 b=l
z b’l +C= 5'
/_l—dﬂ +ZJ+5 (w+b)"4c bt o= L= S-loy
2 +2y+5 -B; +Zb5 + b4
[HINT: You will need to use a trigonometric substitution to evaluate the integral, make sure
to draw your triangle]
L A
= -_— g - 2. b - . Cada
f( w1y 'j WY ebner-v’
= 2
2 w=j+r ™ = [wo20 246 _ | 16
dwe W= 2486 T T ioste ¥
"'j ] 2 AW - 2 T Ll‘ cos'd
o.>7'9
mﬂq !

o '-{i arcfon (iit{) +C
Evaluate the following integrals using integration by parts

f zin(z) dz — g S ’ZL nx) ——é—fox =
Lt thainte] dv=xdx
du = _5’;.&)4 Ve dx2 J’len (x) — X +C

Evaluate the following integral using substitution

sin(s) sn(t)
fl cos(z) dx > ___L_ J‘\_ — -——[f\ l_u\,\\
o 1—sin(z) [ —ta .
Lot h=5n (e 0
dwn = casfxldx = —in ,.-.sm(l)\Jf ‘/K\
dx =z du
cos (x)

i1

—Iall=sin0]
_ﬁ’ﬂ- W"\U\ wx=0

A = Sm[o) =0
Xzl W e=sn(y)
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Problem 2 (10 points)

Evaluate the following improper integral.

3
3 q {
[(m-—2)2 j'()vZJ" dx -l'{ _2)7_CIX
Z
Constder : ]
b_..-!-—* AX = - | — ~ + | - ':__‘__. —
(K.-z)z _: T T —:2_ -
x-2 | b-2 b-1
1
2
( )
Ax = —1 (7 — L = - 4+ =
T — - —— = —
fb(k'z) xz |~ 3-2 b-2 b-1
Z__Lzolx = Lim -1 | = o8 —I Undohingd
(&Y by2" 2
g dr s Gm oL undehed
B = 0
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Problem 3 (10 points)

Evaluate the following indefinite integral using the method of your choice.You must state
what method you are using!

f wos(2) Sobshivhon.,

_CORT) [
1+sin(z) &~ j."ﬁ*a, dw = (n\H’V‘" e
e W= SINX
dow = cosx dx = [n|tesinx| +e
e =
cu=X

Evaluate the following definite integral using the method of your choice. You must state what
method you are using!

1 (
/ te® dt m%%hmqrh —> tgt '-—J_je,%é-\:
0 F {,. 2 a 2 5

2t wct e dt

dw'ac“; V= “:-!-\‘.’,2e

i

il
X |-
—

-+
O,
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Problem 4 (10 points)

Sketch the function f{z) = —z® + 2, then answer the following questions:

‘ \9:4(")
NG X

] \ x
|
Y]
Rieker(5) . Right
a. How would you use the-midpeint-pale to evaluate [, f(z) dz? Sketch KlgD(S) on your

graph of f(z).  Dyureke Tha reqon 1nte 5 boxed fnhing “he
heJ?/\:f of The box frum The. e ok In&hd sidu.

Rrghs
b. Would (5) be an underestimate or overestimate of the value of the integral?

T+ wdlel be an vnduresimote becavse tha
bo}c es ore ald lberertn“Tha curvr,
MiD
¢. How would you find SIXEP(5)? (Just say in words what you would have to do.)

Insteed Fuhe The hetj‘d' of The. bosx
from o /oomvl' n’ The mro(cf(r_ Ofm f‘a\n;(
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Problem 5 (10 points)

Draw the area bounded by the curves 3z + y = 6 and y = z? — 4, then use integration to
find the value for the area bounded by the two curves.

= — 6
y y 3% 4+
Shee
“ A= -3x+b-X4Y bX
Y=xty odd all Fhe Prec&s.
Y= -2%46 X
_ Inbrsechuns: Ko = ~3x+6
- X:43x —10= 0 (x+3)(x-2)=°

2
h 2
Aremy = m 7 _zx dlo —xIbX = J‘lo —3% —X*dx

N~ 1z
-5
z 3 L
= [Ox — ?ix" — _>__8 = [o(z) "/0("5) "%(’-) ‘l"% -3)
3 3
=S — () _ (5)

2 3

= 20450 4-6 +3(25) _ 8 o 25
57 T3 3
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Problem 6 (10 points)

Find the volume of the solid generated by rotating the region bounded by
y=1z% y=0, y =1 about the line y = —2.

:’.—:XZ

I BX

= (K= NY) ax

Y;- — I — (-—2) = 3
ro=X-(2)= <Pt 2

Vi = ((en) 9)¢

|
=T Fxr.-n)z_,_ q-[ dx = 1 [9(:4; Uy F ¥+9 dx
- ~1
‘ (
""(x + Yx* — 5 dx =___”_]"x5‘+ ‘-fk Sx]\

-
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Problem 7 (10 points)

A 10 meter uniform chain with a mass of 5 kilograms per meter is dangling from the roof

of a building. How much work is needed to pull the chain up onto the top of the building?
(acceleration of gravity: 9.8%

' . Nasd -:.sh-ﬂlm
: // I‘J wWork
/ Bhi [Om T ah Wi = Foree- Distunee
% i - = 5(.8)8h ki
/ = 5(a.9) h bk
[0 B
WTo'm. = 50"*) hdh = 5@'3)2_
o

]

= 5(a.5) 10°. 5.9% 7
=5 2
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Problem 8 (10 points)

Find the mass of the region bounded by y = sin(z) and y = 0 between z = 0 and z = «, if
the density is d(z) = z_%y,

Y
ﬂ Mi = Densby - Avee
Ax = ¥8lh (x) &X

|

© Bk Fsnx) X

.
Mis. = | xsinlx)dy
ToAL ) Db sex olv = sinbe) dx

du= dx v="col)

! + [co;[xJ d>

o

= —X o (x)

9
“"

= —1reos(r) + s1n()

o=

]

= T + 5’”(")"‘5/"(') = 'Trjmms.



