Closing next wed: HW_2A,2B,2C
Office Hours: 1:30-3:00pm in Com.B-006

Quick review:

Def’'n: The “signed” area between f (x)
and the x-axisfromx =atox = b is
the definite integral:

b n_
af Fdx = lin D o

b—a .
where Ax = — and x; = a + iAx

FTOC(1): Areas are antiderivatives!
X
d f (t)dt | =
—| | r®ae | = re
a .
FTOC(2): If F(x) is any antideriv. of f(x),
b

ff(x)dx - F(b) — F(a)

Entry Task: Evaluate
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5.4 The Indefinite Integral and
Net/Total Change

Def'n: The indefinite integral of f(x)
is defined to be the general
antiderivative of f(x). And we write

ff.(x)dx =F(x)+C,

where F(x) is any antiderivative of

f ().
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A brief pause to discuss current

integration methods. We can
currently find antiderivatives for sums
and constant multiples of functions
directly from our integration table.

Examples (we can currently do):

1.f6ex+4x—5\/§dx
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4.9: LIST OF GENERAL/ o
ANTIDERIVATIVES 5 || al x

FUNCTION ANTIDERIVATI = (,,)

fl)=2" (n#-1) F(x)= n+1 +Cu

f(a:):x_lzi F(x) =In|z|+C .
&g&), = &> Pl . i axce = P

f(z) = cos(x) F(x) =sin(x) + C

e

flz) = Sff(m)%ﬁ F(z) = tan(z) + C

f(z) @”fg tani(z) > F(z) = seo(x) + C

f(z) = sin(x) F(zx) = —cos(z)+ C

flx) = csgz(x ot F(x) = - cot(:c).—l— C
- fl=x) T égé?x co?:ic\) F(z) = —csc(x) + C

flx) = . _:392 F(z) =tan™Nz) + C




Examples we cannot currently do (but

will be able to do later in the term):

j xe3*dx; rtan(x)dx
f 2 (x?—x+6
x sin(x )_ X; ) %7 3x
f 3 ; ]‘\/xz—ld

X X
| x — 24/x x?

Examples we will “never” be able to
do:

fexzdx;fsec(xz)dx
D6 g
X -4 O x

Here are two that look bad but we
can currently do them, why?
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1 — cos?(x)
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What is the value of:
/2

j‘ cos(x) Iy

1 — cos?(x)




Net Change and Total Change Hsee ald==~-312
Assume an object is moving along a |
straight line (up/down or left/right).
Let |

s(t) = ‘location attime t’ *
v(t) = ‘velocity at time t’
pos. v(t) means moving up/right
neg. v(t) means moving down/left
The FTOC (part 2) says
b T "”E..’\'/_L_ | k
fv(t)dt = s(b) —s(a) ACTUAL \lEw oF 0B4T
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ie. . t- . @ ‘/f"‘ ,‘
‘integral of velocity’= ‘net change in dist’ 1} e SO yBdk =0
We also call this the disp/lacement. l A
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Thus, in general, the FTOC(2) says
the net change in f(x) fromx = a

tox = b istheintegral of its rate.
That is:
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f F(0)dt = £() - £(a)
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We define total change in dist. by Example: v(t) = t? — 2t — 8 ft/sec

b Compute the total distance traveled
flv(t)|dt ~ fromt=1tot=6.
a b

which we compute by | g [Jc 2t - 81 A=

1. Solving v(t) = Ofort. | .

E\ LYk -8 = O
2. Splitting up the integral at these ¢ [k -yl en) =0
values, dropping the absolute Lol oand B

value and integrating separately. - |
| (A gur LPoak—-dt = ~1%
3. Adding together as positive j_\ oy

numbers. \
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