More Integration

1. The graph of a function f(¢) is shown below. Let g(z) = / f@t)dt
0

f(t)

; — ¢
~1,] 1 2 3 4 5 6 7 8

(b) Felix: Look! ¢'(4) = 3.
Group chat: Is Simon correct? Why or why not?
A+ x=Y, i appears Hoat q is ;f\cf&as:l\a with a S(QFQ of 3, S0 3'(‘4\:3

Better answer: g accumilates area ynder LA+ =Y, He rote of sccumdation is 3 uaits of area
Hr L wit ofF chasge ia x.
(¢c) Maura: I need a value of x such that ¢'(z) = 2.
Group chat: Help Maura out. Where is ¢'(z) = 27
Sl(X\?- 2 where \C(x):?_, which Ts af x:i— ond x=6.
(d) Simon: Ah-ha! Now I see that f is the _ derivative of ¢!
2. Quick! Find the following derivatives!
d ¥ . d v +2 d 0 A X
i /. tsin(t) dt %/1 e’ dt ﬁ/x | cos(t)|dt = ™ —L |eas ()|
A
: _ X
= X's‘n(x\ = e — —lg;(x\l
d [+
3. Now suppose we want to find e e’ dt.
T J1

2

(a) Let F(t) be an antiderivative of ¢!, Express / ¢’ dt in terms of F.
1

2
X v
fl At = FOH)-F(L)  whee F/(8)=et
(b) Differentiate what you wrote in part (a) and simplify. What have you found?

d ‘xz L d R _ 17 ) "1\1 xq
3‘;& e¥ dt =7x(F(><)—F(1\) = F(#)(2%) -0 = 22V = 2xe

x 1
So* ,::;j et de = Ixe®
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) NSEC,OND FUNDAMENTAL THEOREMT

4. If F(z) = / ’ (t* — 10) dt, what is F'(x)? OF CALCULUS
0
I-F -F is a (,o*{’:l\uwi ‘FUAC‘H'\M nao‘ e s
F (x)" ([x 10 (2"3 27‘(94“_10) any constont,  ther
4 j“ eyt = F(x) .
K [

x

In(z k(x)
5. If F(z) = / 5 4 %) ds, what is F'(a)? Also* %g £t = £k KK

by te chain ru(e)
F’(x\: ((hx\b_'eql.x)__;? (7

0
6. If h(x) = / cos(y) dy, what is h'(z)?
3

x

hG) =~ [y, s W33 = -3 (3)

2z
7. If q(z) = / (1+ ¢*) dt, what is ¢'(z)?
In(z)

W= [(nee1t [P e

s b= (L+0)2 - (2+0) 5 = 2(1+) - 5(1+ (00

8. The sine integral function

/ smt

(a) Use technology to sketch a graph of Si(z).

is important in electrical engineering.

(b) At what values of x does Si(z) have local maximum values?

U_SI'\ DCSMOS" Sin %,
4 <V = _‘J_)_
2 gpE=N Theat S (x) O whee sh()=0
Sif(x) undefied of x=O
o 5 0 So He critical points of Si(x) are  x=nw for integers n.
The Fixst positive crifieal  point s x=T

~ N Since Si'(x) is positve fr x sl.‘JIuH, less Hon ™ ond negatice for

X shghtly ﬂraa*'er tha 71, Sil) has a local max at =TT
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9. Chloe: I need to find the area of my backyard pool. I made a sketch of it and took
some measurements:

10+

Erez: I can’t find the exact area of your pool, but I can find values M and N such
that the area is between M and N.

Group chat: What is Erez talking about? Can you find such values M and N?

What is your best estimate of the area of the pool? How far off from the actual area
could you be?

We can eskimite the area of e pool using Rour rec{‘mﬂ(eg_
A lover estimate can use the smoller of the [effand :—.:jld-
leﬂj’(ks o each rec,+mj|e'-
m=5(0+8 +8 « (o) = |30 #*

An upper estimete  con v Hhe large- of the left and right

\e,ASJrhs for  each red‘mjlc*
2
N= S(12+12 « |3 +3) = 250 FF.

We could  Fake the meraﬂe of M and N as ouvr best estimate:

N |30 +250 38 5
orea = M’;-———= ———Z———": —-‘2"" = lclO'H'/

ond  we  know Bat  this s off '0/ no more Fhon éO fie

(sive 250 — 120 = 60 and 1707130 = 60).
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10. The speed of a runner was measured each second for the first five seconds of a race:

time ¢ (seconds) | velocity v (meters/second)
0 0
1 6.8
2 8.2
3 9.8
4 10.2
) 10.4

(a) Approximately how far did the runner travel in these five seconds?

Left sum: O +68 +82 98 +l02 = 35 m

R.‘jl«f' Sum * 6. +&.2 £+ 1.8 +[02 + 0.4 = 45.4 p,

35+ 1s.4

Pwerado, = ‘l’Mero?J afspm%fn/ml-.'on = = "1‘0-27"\

(b) How far off could your answer in part (a) be from the actual distance that
the runner traveled? Can you tell if your estimate is an overestimate or an
underestimate?

WQ/ C,om'#’ r‘e,o.”/ 'I"d( w.“H\ou{' kl\ow;/\\j More. about Jhe

Cunnes < Ss’eej-

(c) What additional assumptions could you make about the runner’s velocity that
would improve your answers in part (b)?

TF we assme that  Fthe rummer s accelmffﬂ («%rwml)
-H«ro\ﬂkuok te  five Seconds, Wea we kmop  Hut e

\)Qlot,i‘|7 'S alwo/_s h\creas\':\ﬂ) o o .\:Va?k of \/(ﬂ looks
SOMa‘H\?ﬂ like, s

0 e V&\

// This imp,{es) Br instmce, that

Fhe left som s an undeechimale
and  he r,'SH’ sUh 1S an
overesHmate:

n
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