Warm Up - Limit definition of derivatives
Thursday, December 10, 2020 8:16

r ,;M ..l\(XH'\) 'Jf_()fz

E—

T ... f(24+h)— f(2)
Let f(z) = 2”4+ 2 — 2. Find lim h . L_a.o L‘

h—0

(a) O N
(b) 1 X=0

o i~ (049 -£00)
@ k-0 L

IQ)
4( lil\\ (X)- (a)
‘r'(l\_') X6 Y —-a
{(x)= 3Xl+l/~ [z 3 V4134 121
Use i o\L( \ o_[; dgrvah\g «  [iean ,p(X\ ~1'(a)

X G X—C\4

Voo (x*+x - 1)
{G(i\l,x e e (C+x2) -8
) — X-X
’Rl\ = l%l-l:% XL X+ 2645
re-wAle as: 067 -2 | X+x-\0
|\ (X-ll(xx+l)(‘\">’) - 11145 -M o
XL X X X X -
( - (‘4’\&.1’{ _/ix"-h‘(
= ‘5 _ g(&:‘lg



u-substitution method for Integrals
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For this problem, you will explore the substitution rule for two different integrals. Consider —_ 2 s ' (x) .3
the first (definite) integral: Q u - N

“ 2In(x) — 3
Jl = / - -Jﬁ_ dxr
J o3 2
Use the substitution « = 21n(x) — 3 to compute this integral. After you do the the substitution u r~ i ‘ v x
-—

and translate the 111teglal from being in terms of x to be being in terms of u, you have an

integral of the following form: x
b

J, = / g(u) du
Ja
where a << b and there is no number to the left of the integral sign. l du - :l ax
. . . . . : . ° - e \l

(a) After the substitution, what is the integrand g(u)?

(b) After the substitution, what is the lower limit of integration? upper limit of integration?

Now use the fundamental theorem of calculate .J;, giving the following: ,O
b

J = / glu)du = G(b) — G(a) d A
(c) What is the relationship between g and G7 6 ’S -"LQ» 0'\+\ dQ/\M‘h’\Q— DF J ~— R A4

(d) Calculate .J;.

Now consider the second (indefinite) integral: b
“In(x)
Jy = / ———dx
i 3x ) - u R u
Use the substitution u = In(x). After yvou do the the substitution and translate the integral —
from being in terms of x to be being in terms of u, you have an integral of the following form: ‘O

o

— / f(u) du

where there is no number to the left of the integral sign.

(e) After the substitution, what is the integrand f(u)?
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Local min/max

A cubic function f 1s defined by ‘3—|—b *+1 whe constants.
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Optimization ‘ - 2 )2 r
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We wish to construct a Norman window that has the shape of a rectangle surmounted
by a semicircle. (See the diagram below.) Suppose that the perimeter of the window,

1.e., the distance around the outside of the window, 1s 12 fect. We will determine the C‘Seh L(Mh
dimensions of the window so that the rectangular part of the window has the largest

pc.l%%ihle area. (Caution! We are NOT llla_XillliZiIlD the area of the entire

ST @ X

bol} e
Q&r Rk, [ N (—N(“Q'_\\:\*\,Q v\ - .
Y | ara Sewircle -

(a) Express the perimeter of the window in terms of = and y.

P = Ky g}‘fm = P(Xlﬁ) x+%3+’ﬂ>< ;yx

(b) Use the result of (a) and the fact that the perimeter of the window is 12 feet to

Nr

express vy in terms of x. ﬂ
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(c) Use the results of (a) and (b) to express the area of the rectangular part of the
m indgw in teyms of =

R
=Xy 9 AR X127 X(H - l2-x(1R
()bj 1’. MAX. Y

(d) Finally, find the dimensions of # and y so that the area of the rectangular part i
of the window 1s maximized
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(c) Use the results of (a) and (b) to express the area of the rectangular part of the

(d) Finally, find the dimensions of z and y so that the area of the rectangular part
] 1mized.

ot

“the window 1s maximize
A= x /12— ox [ )
- p— aE———

2 >

2
= x(é— %(_9%)) - éx-_g_(i&’}_)
MeY: A0 or ONE 7\ /\

(x)- - X g or D
A K- (6)& X(mﬂ))_o Z

4

AR 6= Jx Gr0) :<e- %:(l*"))';o
\ofi ,‘tu\ L 6- X (3- ‘\'ﬂ)‘: 0o ll-x(zﬂ();o
1Y 7. o 1
Az -0em) 0 paleex  2-xGR%:0

— ~ Iz
X /6\3\"““\ ‘ niﬁl-!




(c) Use the results of (a) and (b) to express the area of the rectangular part of the

window in terms of z.

(d) Finally, find the dimensions of # and y so that the area of the rectangular part

of the window 1s maximized.
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Related Rates
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Implicit Different iation
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