v _——— g - - - Period 3, FQFIQ;OZS U:/i
@S . ad/ do- 27
dv= .Sx /)‘

dxs
I e) :—yUzje-?x dx]
unsr“.r 3(/2)
m (x| . (5 x%) 3(”) —e 6077’)

o ]w

0- 3

a(x_dw 2|

~———— e —

&I () = [ VETF 1 dt, then f'(~1) is
X

/ Qx ’
_f'o:) :’_;[of ,/\ﬁﬂa/r]:/’:(x)
= aX

7= 9x Flo= @)y 9x=%x) a5+ |
F(-) =20 rcnh, = -4l #+1=-4J5

—_——

3. An object in rectilincar motion is moving along a horizontal line with veloeity v(t) = 3t% — 6t (in meters per
second). Ifat time t = 1, the object is 2 m {rom the origin, what 1s its position at t = 4.

VeT)= 37767 =37 (T-2)
STeprel T=O 6ad /=

5(7)=jv<7)47‘ = f(372—(/‘)c07‘ = 7'3— 3 /—24- <
3

S(T)= T—?,T’“-rc,
Serr-as Pve - rness (a2
SCTI=TX37% # 5 Sci = #7-3H ™ #=6# 48 £7=20

Sp=a+ fz 376 = g+ T332 =3 [?‘ 3™ ) —30)]
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4. An investment in a hedge fund is growing at a continuous rate of H'(t) = 1105.17(1.105)" dollars per year.
Initially S1000 is invested.
(Calculator may be used)

a) Interpret fow H'(t) dt inthe context of the problem.

NThe Gusetrr aFTer (O SO uxs
gat/h‘j

b) Write an expression (with integrals) that models the amount of money in the hedge fund after ¢ years.

7 T
O,( oS 12/ tos) 4 7

¢) Find the amount of dollars after 10 years.

10

1105.17(1.105)d4
0

= 18972.8516592




5. Suppose g(x) = foxsin (t - g) dtfor0<t < 12—" On which interval is g is deercasing.

;’(X)z— when } S ¢/<<"f'-si47

’ d g . .
76«)}7{)/5:”(7-%),//

-2




X
5= [Fa)yd T

6. The graph of f is given below. 7

o
AR ¥
—_ W= (£
. AN 2 o
}(*)'; €3 ! ‘
Letg(x) = [, f(t) dt for 0 < x < 4. j’ 0 = F(x)

a) When is g increasing? Dccrcusin);'.’ Justify your answer. Find the x-value ol the relative extremum of g.
'r ° 0 O /
Fw=t=F@y  FW=—=Fx)
(@3 (.7)

b) When is g concave up? Concave down? Justify your answer,

>t =Fry<Stpe 0T F O @) )
;'”(X) === F(%*) =S¢ oF 't/x)zo 3) _ g

¢) Use the information above to sketch g on the axis provided
(for0=x<4)

P

j(x +2)%dx = (x + 2)100 gy =

2 too t1=/9/
J(X f‘/?"" ¢>j)< jUMo’JU=l._[/_’U ¥ C/

lol

4 2 #x+C




Outside functlion Composition of Functions

[ /(g (x)dx = f(g(x))+C
b o — b e u=g(x)

u du u
/ du = g'(x)dx
inside function \ . . .
Derivative of inside function When dedding what
to use for u, choose

[ f'@ydu=fay+c S

Logs,
Inverse Trig,
. . . . Polynomials,
Consider this “Anti-Chain Rule” Exponenta
rig
V¢
GUIDELINES FOR MAKING A CHANGE OF VARIABLES </',Cv)<

1) Choose a substitution u = g(x). Usually, it is best to choose the inner
part of a composite function, such as a quantity raised to a power.

2) Compute du = g'(x)dx.
3) Rewrite the integral in terms of the variable u.
4) Find the resulting integral in terms of w.

5) Replace u by g(x) to obtain an antiderivative in terms of x.

6) Check your answer by differentiating.

—_—
[(x+2) dx= L (x2y+c Ao v
P C(D s+i1=4
\/ Z' J +<
6 6
—LLTL ;C?H.?) +C

—_/
— [ S S



“‘\/l + x2 ’ 2x4)dx /u=2xJ>(
’ 1

2 .
3—(/1-)( ) +<

a(/*’(\)(lj)-rx’o 1O
3

14)=2

A J. 2 U e =L (9 tC

4 3 AR FY
Icos(7x+5) dx

U= 7x+s
I@-S w J/U JU=7JX 5“7’ s udv
’ v - i
S Liwosoedvz Lsmo t< 7 %’f(mudu
7 ’ Lemores L Sin(7345d+C
LS (7 xtSIY = 2

T



j x° sin (xmdx

S

Lsin udu
3

]/XZSMM v
3x*

= fS /'”UJU

31 C.- (S L)+ C

-1, 3+C
3 2% X

jsin"’x . cos x dx

[ sk e I _x
=53 =y
'7‘
l M2 7@
/\
—CD CoD> N,
Ty demady dv = -2 x A Sxe™ dx

U'JU :"§ v
jézu'%u: 1 §esw Jsi-e “ax et

LoltC FY
7¢ 1

, L ax
xe &



4
[ sec* 3x tan 3x dx doe sk
o _ 4y
j56b4u T v -_/ZQ ) =
3
L=$ec, v
ELJS@(—(’LU Tavru Ao @Zhud’u
g']SeJ"j.;z:wu. L - LI
Seov Tosr-et- Se v Tom¥
/\

3"{5 eozuﬂ L
4=

/
g it e |2
5,(1— Fuvdl

,—\:2.5@6'7L3X+C_ 3 SQCdTﬁ"a lf
34/=
A, kA dL_ L (,3
\ 3fL *g-_ S'IL /Lzé"i'/' re.
\7 —LSc)o‘}

éjf@(_"—urau; o /l/

X
f e_ dx U=C 4
ex+4 dv<e” 4x

L dv aw
J%}X § 44 e

IH{U/+C=//’I/Q,K+ *{*C— = In (ex—t #) +
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Example 8

x+1
.X' +2_,XK>/49 (D)\+)~)¢!)&
x+;\‘d))<
jxw _Zo
v Ax+ o~
dv _ Ly
S*/Zf.vj}':éj 7—&_’"} l‘l’L
_ élnl)()'nx)-rc_,:\“} vt 2 R/\/A-C_
/\




dy 1

— e — U =In¥

dx xlnx =4

/ dy< | L-Ax
xlnx
/ - | LAy
XIn¥
) L kv /L”:M)U/f‘*‘—@
7’ b\.u v
Let u be a differentiable function of x.
1) faxdxz(ﬁ)axﬁ-c %[a“]=lna-a“

u el u 4= Use this rule when
2) ja du = (lna)a +C you do u-

substitution




More Integrals

[tanudu =—1In|cosu|+ C =In|secu| + C

[secudu =1In|secx +tanx |+ C

f cotu du = (left for an exercise for student)

[ cscu du =(left for an exercise for student)

2) in 2 Ccos 2x
1) f 52X Jy js x5 dx
U=3 js 5(050\ a?)(
v = N A
U=ax = |5 dy '
Ao =20 ’- dv =22l %
U=
de = Ay L, Ao
%‘—M 2 Js'd 7 55’“” S .5
L: oS U 1 L
)[aud“=(ﬁ)a”+c AL =-Sinvd ij 2 '——%q
\

S u
11 .5 —’dlf - stdr--L . L5
A e T o o 2 ms
ax
._L-"\S ‘f‘C/ —’ A (’-’-52}
@ @ns 5 B




Vg
Integrals of the Six Basic Trigonometric Functions?cv)&’

:sin udu =—cosu+C
..cosudu =sinu +C

: tan udu = —In|cosu|+C
:cotudu =In|sinu|+C

secudu = 1n|secu + tan u| +C

cscudu = —ln|cscu +cotu| +C

L=Sx
Hdo= SIx

2.j 10cot5x dx i

o (47‘0,&2 ; §(07‘0JU:> M}S/'hu)ﬂ_
S5

am[sin s1)+e



Recall that from the rules for differentiation,

Derivatives of an Inverse Trigonometric Function

. d , u’ 5 d [ | —u’
— = — [arc cosu] =

) Ix [arc sinu] 0 ) Ix T
3 d ' 4 —uw

) In [arctanu] = 1T+ a2 ) P [arc cotu] = T

d u' d —u’

5 —|arcsecu| = ———— 6) — P —

) dx[ ] Vi1 ) = [arc cscu] N

FUNCTIONS

THEOREM 5.17 INTEGRALS INVOLVING INVERSE TRIGONOMETRIC 7'£

Let u be a differentiable function of x, and leta > 0.

1 du in2 +C 2 du Larctan ™ + €
. | —=——= = arcsin— . | 5——= = —arctan—
J& -2 a a+u* a a
du 1 |ul
——— = —arcsec— + C
uJu* —a* a a

O A ¥y 2 X
dx e v @) -
A ¥ _ 2‘ 2 J
I 2x gesv =t X ) T e
e _1 \/_—« /?
SIx = dv v
:_a,b vl
M\ e et
a:’ J/ U7~ l'l
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