> d

S OB(Q Ay c_\)(x\ =; 5 o
Yz xS
S 3(&\ ax + X%&)dx 5 1o
S Nox S\GB m o © 3s

Sy‘x -4&2&5
(is- O\ (a_,,@_(q%\




@ g |} Q% ax
L Z(

W=2C0 |

SAE

Similar to Homework Problem #73 from Sec 5.3

0 if x<0
3x if 0<x<2 1
et Jx)= 8—x if 2<x<8 ) '(').f(t)dt
0 g>% a-r\;mv&“"e-

a) Find an piecewise defined expression for g(x)
b) Sketch the graphs of both functions.
c) Where is f(x) (not) differentiable?
d) Wher'e: is g(x) (not) differentiable?
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Math 152 Calculus and Analytic Geometry IT

Sec 5.4 Indefinite Integrals and the Net Change Theorem

We need a notation for antiderivatives now that we have the Fundamental Theorem Part I and IT

The hotation I f(x)dx is used for an antiderivative of f(x) and is called an indefinite integral

The definite integral (with endpoints [a,b]) is a humber (sum of rectangles)

) Ixzdx_f_‘_c jx%lx Fra) - ‘:/\
inctof e inteqral “i - S'-'&\

“feip .Lﬂfﬂ_



We adopt the convention that when a formula for a general indefinite integral is given, it
is only valid on an interval.

1 1

For instance, we will write j—z dx=——+C

X X
1 .
——+C, if x<0
even though the general jantiderivative is F(x) = X
1 :
——+C, if x=0
X

—

Try Some examples:
I4x 5x% —2/x. dx

ANT P 5’)( _%&X «lr(/

S%_Yo‘* C/WXB Q

j(sec@tan@—cos@)d@ = SP(/G\‘SIQ/G\ ~|.C



Evaluate the following definite integrals using Part IT of FTC.

_[7+3t tzdt__].t_\ "3{_1 i] b/g\.ﬁl;?:(sj,

I Rt

The Net Change Theorem: The definite integral of a rate of change is the "net change"

bjF' (x)dx = F(b)— F(a)

If Q(t) is the quantity of items stored in a warehouse, Q'(t) is the rate of change
of the quantity at time t.
Find the total net change of quanti over‘ the period from t=4 to t=8.

Net Chage= Q (at

' -1 in units per day.  Find the net change in stored
Suppose we know that o' S 3t P v items over the 4 day-period.

S‘?’ IS-3¢ at = I51. 3{3&
[E— ~(R0-26)-(t0 -3¢

=434
==l unifs,



http://www.calculusapplets.com/accumulation.html

Suppose we know that  ('(z) =15 — 3¢ in units per day.

Estimate the net change in stored
items over the 4-day period from t=4

&//%> to =8 5
5 S QL) At
Y y

L[| o

~6

Q{q-mu’.Q Y Lad 82

The Net Change Theorem: The definite integral of a rate of change is the "net change
b
[F'(x)dx = F(b) - F(a)
a

If P(t) is the population of a certain city, P'(1) is the rate of change of the population per year at time t.
Find the total net change of quantity over the period from =5 to t=10.

Nek e -\ YA at
S

y V\\ QM
Suppose we know that ' (l‘) = 500\/; in people per year.  Find the net population change
over the 5 year period.



P'(¢) = 500+/¢
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The Net Change Theorem: The definite integral of a rate of change is the "net change"

bjF'(x)dx = F(b)— F(a)

A particle moves along a straight path so that the velocity at time t is given by

V(t) =54+4f — 1 measured in feet per second.

=(s—f\(2u-e

Draw the velocity graph. Find the displacement of the particle from t=0 to t=7.
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EXPLORE THE TOPIC IN
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Graph the
Riemann sum |5+4x—x“2
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—x2+4x+5
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as X goes from

n
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Ll using rectangles
1 2 3 F 5
taking samples
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Print estimated and actual areas?
-l5p . Rectangle Color Plot Calor
Estimated Area =21.1332
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A particle moves along a straight path so that the velocity at time 1 is given by

2 .
= — d t d.
v(z‘) 5 + 4¢ — ¢t~ measured in feet per secon \\ ,&
- . P
lFind the total distance Tr‘avele@y the particle. N IS v‘e z (€
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http://www.calculusapplets.com/eqofmotion.html
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r@ Riemann Sum -- from W... +
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Letaclosedinterval [q, &) be partitioned by points @ < x; <.x» < ... <x,_ < b, where the lengths of the resulting
intervals between the points are denoted A vy, A xa, ..., A x,,. Letx; be an arbitrary pointin the kth subinterval. Then the
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