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Math 151 - Week-In-Review 12

Topics for the week:

4.9 Antiderivatives

5.1 Areas and Distances

5.2 The Definite Integral
Review for Exam 3 (3.10 - 5.2)

4.9 Antiderivatives

1. List the antiderivative rules.
nel

Fle)= x" fw= 2~ +C
ntt
$'(x)=e” fxy= ey C
Filixy= In O FlLy)= x nl)-x +C
)= % F)selxlr O

$'lxy= - $x) = aresin(x) €
f=x%2

-

£y = ;L.‘—;L £ (k)= orctan(x) +C

'(x)y = s () f(x) = —cos(xy +C

£'(x) = woslyw)
P(x) = SL_(,.-(K)
Fx) = seclx)tonlby F)°F
f'le) = eserx) fexy = - ot 10

£lx) = eselx)eokle)  flx)s —esead tl

£le) = Sin)t C

f(x)= kan) + C
sec (x) +C

2. Compute the most general antiderivative of the function f'(x) = z* + g + % + VT +7.

$(x) = x4 ’8;+ %,_* < + 3

POy e iy gt x 247

bﬂ;». '2‘{-",
f(x)= J SR Rdnlxl +3x

& l

fo)y= ng5+ Thnlxl =33 &

3. Compute the most general antiderivative of the function f(z) = 7e” +

x> = e+ TST"‘ N

Filxys Fe& + Yoarctanix, +:‘i‘

\13+} D.v;
y X— vEx .+ C

\

rea!
i o

Y
% By 3xtl

4 )
1+932+ v

v xC
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4. Compute the antiderivative of the function f'(z) = sec*(x) + sec(z) tan(z) when f (%) =
$(x) = S0 + sectd tan(x)

T \=
£(%)
D =

‘ ;{ }

| +
C=-\-

T

£(x) = ton) * sec (k) =1-4Z

5. Compute the position function s(t), given a(t) = 5 cos(t) — sin(t) and v(0) = —1 and s(0) = 4.

{ \ W - )
Vs \ a(t) At = ; (5 cos (&) - 5 (£)) A%

&

J&) = Bsin(x) + cosled & C,
VcO)"SS'Lﬂ(O)-tCos(o)-}Ql
-1 =50 +14C,
-3 =0,
S(&):SV ) d% = S(S sn (&) + cos (¥) -2)4+t

s(t) = ~Scos (£) + Sin(k) ~ 2t +C,

1]

S(o) = -5 cos(0) 4 sin(0)-2(2)1C,
4 = -50) +0-041C,
. =C,

S(4Y = - 5cos(L) + sinlk) 2% +9
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6. Find the position function of a particle whose movement can be described with the following
information.

a(t) = (3sin(t), 2¢"), v(0) = (6,3), s(m) = (0,7)
3sin(4) 2€°)

y:{-3cos (&) +C, , 2 4C,”

ol
f“‘a
ot
/

~3cos(D)+ (>
% €21
)=<{-3cos (+)+ 9 , ¢+ 2 lLe®+0C,= 3
\

M 2l <)
e ~
&+ &

oy =
(£) = {-351n &) +94 e, 2€£*+’“’1> -

“3\} C = D
S = 3sinley + e -, 2et + ¢ -2 Sl ¥kl

thi—Csz o)
C3= -
2e 4 T 4 Cy=
™ _
p X ) —ct‘

5.1 Areas and Distances

7. The speed, in m, of a rowing team during a race is collected at 3 minute intervals.

t(min) (0] 3 6] 9 |12]15]18
v () O | 12 | 14 | 17 | 18 | 17 | 20

Compute the lower and upper estimates for the distance traveled by the rowing team in the
first 18 minutes of the race.

Lower: distance = 3min (0 mjmig + 124+ 14 +1F+18+17)

= 3w (’4’8 mlm\n)
=A3%

Gppart  otante = Bwin (12 wlwn + 14417 + 18 4 1F 420)
=3 i (A% "\im;,n>
= 24 m
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8. Estimate the area under the graph of f(z) = z® 4+ 1 over the interval [~1, 3] using four ap-
proximating rectangles and midpoints.

madpoints: X, = '\/2_ —S—(Lx‘) = ( ,,}‘H! qg’
& %
TR R G (- Yy
%y = 3y ¥ (xg)= (/,_)+; 35/?
¢ — - &
Ax = 3-6V)
Tu
, Le) + 'F(Xq))
Aveo = Ax (FOe) ¥ FO) ¥ § (%
, e & & 35 133
‘P\r(;w-”—’o\(ﬁ s 1
Areo® 1BL o 23 oa®
9. Use the definition with right endpoints to express the area under the graph of f(z) = wlnf%)
over the interval [62 ¢%] as a limit.
| 5
| 4)( = &= E,
‘ n 4 5 =z
: ks x:z e + Lfe"e
‘ ""z&k‘\' tndpo kst X = -
|
| - \
A P *mc ) )
Rrea_ = ~ £\
n\~2 20 ;,"'i [
2 e—e
(e -e_ ) e’hn(. !
- X 'um ..,, ) | = N 1 1
ndeo (=L (e +"(,:\ 83 3 =
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n .
10. Determine a region whose area is equal to the limit le Z ( T tan (ﬂ) ) . Do not evaluate
n—roo

4 4n
=1 %
the limit. AXx -
© - ;oL = X~
ax = 5. = g7y meeno b-a = 5 !
n \
) r . , .
- — - [ 1| - ( wus b= 2
XL = 1‘::\ = O 4+ (T*—-;') PAALONO o=0 ) \ M

£(¢)= tan (x)

By = Lo i) pn LD )_ﬂ

5.2 The Definite Integral

8
11. Express the integral, / (w Va2 + 4) dx as a limit of Riemann sums using left endpoints. Do
2
not evaluate the limit.

AX = ‘Z"Z__ _(g'
— N

n
X: = N -‘o
Lnd Po'm‘\sxl’ B +£\ D n

9 " — -

{(x 5o Yaw = Som 2, |Crementfd [ £)
W20 (=1

2

3
12. Use geometry to evaluate / ( 9 — 22+ :c) A

. 3 ° 3 A 3
Note' J (/a4 x)dx = (20 % ax + | xdx
(3]
terof . le With
qtuc,‘.rc_\i— Triong e tahk 3

With radins 3 o0 st

cantered at (0,0)

3r¢f’ .
(q = x" *xya\x""n 5 ) " - L /3 )"3 “3
[

2. .
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13. If/ fx) dz =12, / h(z) d:v—15a.nd/ [2f(x) — 3g(x) + 5h(z)]dz = 150, ﬁnd/
B

e
S[z $Ce) 3}0‘)*5%(&)]‘,\,‘ jz:-wax +§3%.Lx)éx »Ssﬁ\cx)dx
A R ﬁ)

150 "2‘5*\9“ ~3j<3u>Ax -5 | hydx

B
150 = 2 (12) —SS%Lx)dx - 50\5)

20l = -3 S %LX)A)L
~bH= S a O dx

Review for Exam 3

Lix) = 5oy (k- a) + £la)

1
14. Approximate —
PR NZ%E

.._L- V2 =-==L==— % -1 J — L 1
Fors gz er x TR LS
o=Y 1
o b =l 56

floy=d(4) 7 == L % -4 (w

, -3 = il -~ ’L__' +_.L
g(X)=-_‘fx - o o?zxa [LO Z
'F() ¥(4) - -1 J_\/—-—i‘%"‘:* _ﬁ-

a = b ) O

15. Determine the differential of the function f(x) = z? In(3z + 4).

v}: )(l_ﬂ_n (,Bx +Ur)

o = (2x o~ (3x+e) + _?’_’_E:>dx-
d} (x 3 x+4
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1
16. Determine the absolute extrema for g(x) = (z® — 12z) on the interval [0,4].
Ca,(;c ) b ontinuouws ever Lo Y41 oo ‘}Lx) o Y odd voot of
Lol
‘aﬂ 7./ 5 4
X -

? z
(312 - (x’%zx)l”

%’(x) =-%- (Xz—l'l.x)

Crivic o) Numbers:

-4z0 or P-12¥WF=0 - g
3 = -
_ =0 Xo=l2 % =0 —_— ]
(x ZXHZ)Z el 120 o (03_\1(0)> 3 s o
X2 o7 7 ‘
x=0 or x=*iZ o y3 (1’,|z(1))/3:3 -1y
xz"n—i 3 tI_;
p = 0
onlyx=2 ond x={Z in domown I (_(ml)—\zﬁ'?—)
3 /3 .
« Abselute Minimuwm of 3\1»((‘, 4 ("" '\Z("l-» = {fﬁ:

. Absolute M aximum o 2 /I
3z+4 if -4<zx< -1+ 3(-H+4Y =1
17. Determine the absolute extrema for h(x) = 2 if -1<z<0. 1)*=|
ef -1 if O<z<2 (o> >=©
. ° (=0
Jf’\(-)() v LonXinumocuas onNn E'—l,?.-] et
}l’(X)-‘ 3 -\-?“"‘x“"\
- Zx V¥ -1¢4¢x <0

e 1% oexc<c2

Critical Nombers:
h'(x) DNE"

-8

v ALSO[“—"’C— M‘\V\‘\VVLU»M o

-4 | 3C-4d+4= - :
—| C-\)"f— | » A\pSoluJ*t Hax ' imum o} é -
0 (O)z' o
T 2

2 le -7 e -1
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18. Determine any real number(s) ¢ that satisfy the conclusion of the Mean Value Theorem for
f(z) = 2z — 52® on [-1,3].

flx) & « Po\uzs.ncrvmi.ﬂt& oand Huo comtinucuos en the Qosed
wxerval 1,31,
| Dinzar furet o diffaudtable

A—“—:‘—?rz—lbx o & o tion and so ‘F(K>vad‘p'sl o

o Yhe opin 'NL'\""—‘“/OJ\ -1, 3>

So \D\k e Meon Vel “Theorem )
amler & (-1,3) swek thax T(O

Mo oisto 0‘0)**&
_ K3y -FCD
) =

- :/'a‘-," -

e T
g -10c=31-C%)
Ll,
d-19c=-%
-jo¢ =~
c =1

19. Given f(z) = #*In(z), determine the intervals on which f(x) is increasing or decreasing.

FxY=x? Qnlx) MNeorer * e

£/(x)= 2x An(®) ¥ )c"-_)lf = x(zlv\(x) +\) MNote' x>0

Critical Numbers: b g
x (2 An(x)+1) =0 o5 FR) s Fé
s 20 ' Xa 2 Lnlx)+1=0 Sigh
No¥ in Sn(x) = L ot T B 4
dowosn x=e '™ 5o . V2 Li
G O €

e F (X)) v C/\J./M'*V\“arbn (C-VL, .,o)

F0) te diertacine. un (0,e")
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20. Given g(x) = —z* + 222 + 5, determine any local extrema and any inflection points for g(z)

G0 = -xta xS xeCm)
%‘(x) = “4%34 4x x €(-o0,00)

q (*) = —lex x € (20, 00)

L

Crivical Numbae rs for %'Lx) w‘a\“of P Mox

Mmoot
£ fOr) \)m. A N
La)
-4 x344x=o0 s gnof
{ o O 1
4 x (x*-1)=0 fpoo v = * =
2 . b ¥ L 7
N e 'u. o o
x=-\or x= |
| cecal m ay i mwmm of fa.(‘\)‘=g and
el ocal minimum ot 3’0 e
RIS T 0% 400) = 5
\ot g;of ™ ¢ W/ TP m

A= 33 2 - Th?\(&\"tbv\ Po'w\iS ot ((:‘)5.?8) ahA—
21. Com ute the limit, hm ( )

P = ) 7 R G| if possible. (1 )5.’%‘&)
3x%  _T%E - 3x3(x +1) - x2(3x2-4)
S | ST = ) o S 33
x3oo \Fx -4 EY i (3x>+4)x+1)
- o> —) 0 —) O
7 ~ . /m
. = Ln 3x3 4+ 4x?*
X2 o
3x343x244x t)
N e S
- o0
"H' P e Sl
S i [ G2+ x
x> \ qyr+ly +Y
—_—) o=
Lo ,ﬁ—M—’& :
; &Mf\_ < -ﬁ'. “ v >
X 00 13 ¥ + L
—
L.;\'M I8
xﬂm(t?>
=
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g3
22. Compute the limit, lim (e ) if possible.

T——00 2

o 2
Jiw [ & L:;H' Y e - E3x*)
A x

Y= ~ o0

XD ~cO Txe’
—_—
e 0~

- - »—%3)

1 4o —
bllnir] <= da 4) if possible. _, q

23. Compute the limit, il_gll (632_3 T 752-8

o Y —~——
[T 58n(xd + Ux -\ Lo x +
e aal 53
21 \ o3, qx2- ¥ ¥21\3e” 7 + My
. —
\ + -3 — 13
w—“’—"
——? (-]
v Li:,
l<i.
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24. A cylindrical storage container has a volume of 1087 m3. The material for the base and top
costs $2 per square meter and the material for the side costs $1 per square meter. Determine
the minimum cost for the storage container.

M inimie Tt C‘OS*"
&. C ost= ZZ\:)O.MA + ‘.)S'l&l-r

- Cosk =2-a (wr>) + \‘\'@TW&“\)

\( = 103 3 Cosx=Hwr® ¢ 2wt
N = 10831 m

’ b R 108
WY = o8 C(r) = Hmr® &+ Z.'Ilr( r,_,_>
= igji o (0,00) GLr) = ‘-\T(r"z‘.\. 21
ok C

é&_g@_ = Bcr - 21w
dr ¥
Critieca) Nwmbers:

O:g-ﬂy—-—z_ﬂo“ r ¥0
s

O=¥wr3-21Lw
21w =8wr?
LHh=x?

2 =

Q(B):WW(B)L y Hbw
? d20) . T 4+ 432w

T3V Yy H2w@ e -3

é:L.Ckr\) \ _ w4 \l;z, 'Lag' >0 svo
dr* l¢=3 (3)’ i

= |08

Tt miiimueva cost W Y 108 or =%339,29
WWon M vadiuwd o 3 m and the )Mahi L 12 m.
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