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Week 7- Tuesday , 2/26

Thearctangentfunction.CO
ALS :

by flipping C reflecting ) y
-

- tan Cx) about y=x , we'llget a new

function y
-

-
arctanlx ) that :

(1) has a sigmoid C
"

S
"

) shape ;
(2) has a bell - shaped derivative ;

(3) models certain diseases .

( I ) "

Inverting
"

y = fan l x ) .

Note that the portion of y
-
- tan Cx) with domain (-921%2) satisfies

the horizontal line test CHLT) : no horizontal line hits this graph more than once .
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So flipping the above graph gives a graph that satisfies the vertical line
test

,
and is therefore the graph of a function .

Let 's call this function

y
-
- arc tan Cx ) :

- - - -
54

- - - ⇒
4=1172

Y = arctaulxl
Tl
14 -- x

⇐ - - -1 - - - - - y =
- %



p
. 2

Week 7- Tuesday , 2/26

Goal (1) : achieved .
✓

I ) The derivative .

Note that y
-
- arctanlx ) takes x to arctanlx )

.
Its

"

flip
"

y = tan C x ) reverses

the roles of input and output , and therefore takes arc tank ) to x .
That is ,

tanlarctancxll-x.CI ( FLAP )

Differentiate both sides of C FLAP ) ; by the chain rule on the left
, we

Set
see ( arctanlx )) d- E arctanlx )] =I

.

Divide by seidcarctancx )) :
d×

¥ E are tank ) ] I C * )

Sec
' Cartan

°

Now simplify as follows : the trig identity seed C 0 ) = I + tank 0 ) tells us that

secdcarctanlx )) = I + tan
' ( arctancxl ) = It C tan ( arc tan I x ) ) )

&

* six ?
by ( FLAP )

So H 's " "

q×[arctancxD=g! 1%119%4%40 "

FACT : Goals (2) t (3) are now achieved
. See tomorrow 's tutorial

.

Examples
Find :

( I ) are tan (5×3)]
,

(2)
day

[ Sarat an Yy ) ] , (c)
dq[

Cltzlarctancz ) - z]
.
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Solution .

cqcarctancsxltg.gg#a.dqcsx3kg!sfsxa-C2ldqE5arctan4y
D= 5£

,

Carafa n'413=5.3 arctandlylddycarctancyl
]

= 15 arctandly )

¥2
°

(3)
dq [

( Itza ) arctanlz ) - z ]

= ( Itza ) .gl#arctanlzDtarctanCz).ddqCltzd ]
- I

= 1gfff-tarctanlzl.dz - I = I -12 zarctancz ) - I

= 2 zarctan ( z ) .


