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1.05 Using The Tools
Give It a Try G2

DD: 1/14/13: Still one to finish. See comment..
DD: 1/13/13: One to finish.

DD: 1/11/13: A couple to reconsider.

Graphics Primitives

This LiveMath Independence Declaration allows the
derivatives to be computed as intended in this notebook.

LThevaﬁables(a,b,c,x,y,t,r,k,s,z)areindependentof.

G.2) Highest and lowest points on the graph
G2a)
Find the highest point on the graph of

f(x) = e_xz(2+ cos(x)+ Sinz(x) )

Is there a lowest point on the graph?

gE] y=e x2(2+ cos[x]+SinT[x])
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—1.5..2.2 = left...right
—1.1..34 =bottom...top  cropping |Moderately v

Graph Building Blocks

fp.- Curve at (x , y) where x = left .. right witha line, colored
[Ble]
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Df(=)=-e _‘“2[2+ cos[& ]+ Sinz[“?]]

(] FindRootForFPrime (- 5,5)

(] x =0.070597847609516

O f(x)= e~ (2 cos[x]+ 2L1])

@D (@)=te F cos(@)-2¢ F moos(@)-e  sin(z)-e

/% FindRootForFPrime (- 5,5) = 0.0705978476095161  Calculate

cos (0.070597847609516) + % sin (0.070597847609516) + 2

& f( a e 0.00498405608709644
Oy f(x) = 3.01770068308235  Caleulate

A 4

DD: 1/11/13: Good.

x
Of(x)= (% cos[x]— sin[x]) e x2—2(cos [x]+%sin[x]+2) e %5 Subsiie
Of(x)=1e” xzcos(x)—Ze =~ 1 cos (x)-e _xzsin(x)— e~ %y sin(x)—4e —2% . Eyand

8239 sin(a?)—4e *

Substitute

G2b)
Find the highest point on the graph of

f(x) = =577+ 736 x— 324 x>+ 60 x°— 4 x*.
Is there a lowest point on this graph?

Ol y = - 577+ 7361 —324x 2460 x3— 4 x*
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09 ..6.7 = left...right
—46 ..30 =bottom...top  cropping |Moderatelyw

Graph Building Blocks
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aLn, Curve at x y Where x = left .. right witha w| line, colored

=—577+736;g 3247 2+60% 3 —45?

Df( ) L f(x)

D f(x)=—16x3+180x2— 648 x +736  Substitute
D f(x)=—16x3+180x2- 648 x +736  Expand
(o) f"(@)=—168@ "+ 1805 >~ 6483 +736
() FindRootForFPrime (1,4)
£ FindRootForFPrime (1,4) = 2.34413115425505  Calculate

N

(] x =2.344131154255

O f(x)=—577+736 x —324x2+60x3— 4 x*
&f( ) = 19.9916393002012  Substirute

Q..

= DD: 1/13/13: Good.

G20
Find as accurately as you can the highest and lowest
points on the graph of

240 — 7 x>

f(x) =x ———

240 + 3 X
for —6<x<6.

I L e e

() -21x%-5760x2+57600 =0
A 21(x + 3.10802202357547)()6 - 3.10802202357547)(x —16.8506829293279 i)(x +16.8506829293279 i) =0 Fa
& x +3.10802202357547 =0  Isolate Each Monomial Factor
M x = —3.10802202357547  Isolate
& x —3.10802202357547 = (0  Isolate Each Monomial Factor
Iy x =3.10802202357547  Isolate
& x —16.8506829293279; =( Isolate Each Monomial Factor
Iy x =16.8506829293279  Isolate
& x + 16.8506829293279; =( Isolate Each Monomial Factor
I x = —16.8506829293279  Isolate

S MR, 1/15: Tlook at only the real numbers:

(] x =3.10802202357547
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(] x = —3.10802202357547

MR, 1/15: Then I plug in to the orginal function to
find the mins and maxes:

_7.2
Ox 240-7x
240+ 3 x?
MR, 1/15: This is the highest point:
2
Dy x 240-7x" _ 1.99184459004351  Substitute
240+3 x2

(] £(3.1080220235755) = 1.9918445900435
MR, 1/15: This is the lowest point:
p
240-7x?
x —_—
& 240+3x?
(] £(=3.10802202357547) = — 1.99184459004351

MR, 1/15: Nice. Factoring gives me some actual x '
s to work with, rather than just a ballpark.

= —1.99184459004351  Substitute

Ol MR /11" Fixed:

QE] . x240—7x2
240+ 3x2
MR, 1/11: It looks like the highest point is between

x=2 and x=4. It looks like the lowest point is
between x=-4 and -2.

240732
®|=3 —
=/(=) 240+3 g2
@)y, =f(x)
=] i
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— 6 ..6 =left..right |True Proportionsv|
—3 ..3 =bottom...top  cropping
Graph Building Blocks
fp.- Curve at (x , Y 1) where x = left .. right witha
line, colored .
ey d
OF (1)= L (x)
A () = —6x2(=7x2+240)+ (=21 x2+240)(3x2+240) .,

(3x2+240)°
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—21x%-5760 x 2+ 57600

(,."_\)f ( ) Expand
(3x2+240)°
—213%%-57603 2+ 57600
(o) f' ()=
(%) (3;;;%240)2

0= —21x*=5760 x 2+ 57600
(3x2+240)°
0= —21x*=5760 x 2+ 57600 Move Over
40 =3(=7x4-1920 x 24+ 19200)  Collect
0= —7x%-1920x2+19200 Move Over

@h4@wﬂﬁﬁ%ﬁ@%a@W%W%ﬁ@%@%ﬁmmwm
5= -4l Ty T T )] oo

3o/ [esofepny + rson] tposao3 (1520

D x = — 1.46000965999554x107 i %«/

() FindRootForFPrime (- 4,-2)

/" FindRootForFPrime (—4,-2) = —3.10802202357547  Calculate
() FindRootForFPrime (2,4)

/™ FindRootForFPrime (2,4) = 3.10802202357545  Calculate

(] x =—3.10802202357547

[ ] x =3.1080220235755

O () = x 220722
240+ 3 x2
MR, 1/11: This is the lowest point:
Oy f(x) = —1.99184459004351  Substitute
= MR, 1/11: This is the highest point:
Oy f(x) = 1.99184459004351  Substitute
Iy 2072
240+ 3 x2

*



M5.3.b-2=8=011513.the

|

4 oy 2 0 2 4

6.6 = left..xight
—2 ..2 =bottom...top  cropping [Moderately w
Graph Building Blocks

Jp- Curve at (x,y) where x = left .. right witha

line, colored .

240— 73 2
240+ 33 2

DD: 1/11/13: Here is a better graph of your
function. You should reconsider your answers.

&)y, =f(x)
L4

o f(®)==

&

—6..6=left..right  [True Proportionsw|

—3 ..3 =bottom...top  cropping
Graph Building Blocks

- Curve at (x,y ) where x = left .. right witha
line, colored .

OF (x)= 2 A(x)
A f () = — 6~ 7x2+240)+ (21 x2+240)(3 x 2+ 240)
(3x2+240)°
A F () = —21x*-5760 x %+ 57600
(3x2+240)

Substitute

Expand
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, —21g *-5760% 2+ 57600
E]f (3) = 2 2

(32 2+240)

: : . I'wou t use FindRootkFor me
Ol DD: 1/13/13: T wouldn 't use FindRootForFPri
on this. You 'll be more accurate if you just solve
the equation: f'(x) = 0.
, —21x*=5760 x%+ 57600
Of (x)= >
(324 240)
Of (x)=0
—21x%=5760 x%+ 57600
A} > =
(3x2+240)
S =21 x*=5760x2+ 57600 =0  Move Over
DD: 1/13/13: Set the numerator to zero and solve.
(]2

O  Substitute

() FindRootForFPrime (5.9999,6)
/™ FindRootForFPrime (5.9999,6) = 59999  Calculate
(] FindRootForFPrime (- 6,—5.9)
% FindRootForFPrime (— 6,—59) = —6  Calculate
[(Jx=-6
) x = 59999

240—7 x2
X)= X ———m
O7x) 240+ 3 x2

MR, 12/19: This is the highest point.
& f (x ) = 2—69 Substitute

O f(x) = —0206750418262346  Substitute
(Jx=6
AV ( x) = % Substitute
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