Tnverse Tri gonome+ri ¢ Functions
Givaphical Representation

In its simplest form, the inverse of the function Fix) that send x 4o N is
just the funchon gly) that sends y Yo % forall x in the domain. In uwords,
if Nou apph £ then g to a number x, glfix)), then you get x back. \We
can use this knowledge Yo graph the inverses of irigonomedric functions
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We van into anlissue... we want to son | Zlgees to T, but
we. have alrendy said it goes +o F. T+ would fail e verkical -miz

line fes/if we eent it ‘o both 60 we|must stop here.

Now let us find domain and range from these graphs:
) N =Sin(x) domain: l-oo,o‘O)/mnge'-[ﬂ,\]

Wy y =arcsinlx) | domain: [-1,1]an you see vange: [-"2,7/2]
hovw these velate?

Trigonometric Representation

Now that was great visually, but could you tell me derivakive of arcsinix?
Rrobably not from this alone. So we go back Yo riangles -maths best friend.

Let us vecall %:omehricallq what sine means and then infer its inverse.

We start with a triangle with hypotenuse of length 1.
sinl0)= + arcsin(y) =0
YN A gives| ot
A Yakesonl | vaho takega | |givesan
byMadorean | |angle Yahio angle

Naebraically : sinl6)= y
arcsinisin 8)) = arcsiniy)
Bz arcsinly)



Derivatives ¢ Integrals

e can now use this qeome’nric definition to find e derivative of
®zarcsinly) using implicit differentation and the triangle above.

d0 :
©=arcsinly) ———idy = %[arcsm(\n] which js_unknouwn
sinl@) =\ established above

gy‘[sin 10)]- a% [y] |derive with respect fo varidble needed
cost0)- S - 1
$-=m

We almost have what we want. There is a pesky cosl®) that we need +o
replace using the triangle.

1 ' cos(O)-TiER e
b
/) ¥ IETLM

ll-\"

8 ] | —
Thus %vcos(eﬁmf‘ i

The rest of the inverse frigonometric finctions can be derived similiarly.

i
%i[arcsin(x)] = S.‘Fx dx = arcsin(x) +c
EE«'[arc coslx)= Tex® S% dx = —arcsinlx) +c —— we use the 'm*egml rule
‘ Scif00dx = ¢ Fix)dx
f;[archn )= S ﬁ‘? dx = arctan(x) +¢
Examples:

arcton(x)

1. Find the derivative of y= li+2x)
We do rio}| know how Yo take | the. devivativel of| £ Pso we use Iog rules.
Ity = In[liezs)®ePW] 0 ok sides
Int)=arctantx: Mi2x) | Inl®)= a-lnlx)

product rule: f'a+g'¢




¥ 3 ) Lnluzo) Hms-2) larctan )
4t y- P22 + ax archan(xy)
ﬁ‘= (\+2x\mh"m-[k'&%m + 1oz orchan ()]

2. Find ¥e derinative of arcsin (2x v with respect fo x while ireating y as a constant.
Recall Fxlavcsinb)= 55|, Hhus = [arcsin(uy ) =T - o

# Larcsin (2xty)] = ﬁ (2} |y is a/constant so fe(2xpy]= 2
3. Find the derivative of arcsin (2x ") with respect to y while ireating x as a constant.
f:,[arcsin (z;ufsf)]n?zl«ﬁr (29) | xisaconstant so fi[zm.’ll =2y
A population ylt) lin units of millions) of bacteria grows according to the rate

w2, Find the total change in the size of e population over the time duration
t<V2. defnire integral

Y.
iy
0¢

2 \ {
S.. wac dt soclose Yo SW dx = arctan(x) +c

g

1
o et dtl (U8 288 = (26 |so lwel have | 1+ 12 how

uz2t | du=2dt| |lower=2100=0 |upper z2(¥2)=1

s‘:l;—u"'i du

z) v du

=3 arctantu o

: $lvckan )-arctan(Y] | arcton(1)=6 arctanl0)=6
«3[ ™ -0) 1< tanl6) 0 1 tanl6)=| 283
= "8 03 ™y 0= sinl(8)

6:=0
5. Use the unit circle or triangles to find:

o) arcsin (¥37z2) (o) arcsin(-¥3/2) c.arccos(z) d.arctan(-1)
="/3 == '.I!'s. =73




How 1o build a unit circle:

Previous knowledge:
sinlo) =0
coslo)=1

T always think of their graphs:

Fivst Quadvant:
+—— Stepl: count 0-Y4
vadians| 0 & F ¥ F Step2: [divide by 4
sin(x) |lom My P P]?‘l_' [l | |stepB: square root
snix) | O :Z:n £ 5 1 Stepd: simplify
cos) | 1§ % 4 0 Stepb: reverse order
fankd | 0 & 1 @ und  Stepl: divide ™ /coslx)
Draw Circle :
(:é‘ ) Quadront 1:
Use chart above .
(cos18), sinl6)) :s?ﬁ\"fothi
By
Quadrant 2:
Flip over y-axis
(xl\“ = (’XJ\I)
Quadvant 3 - e
Flip over x-axis ““Saper
(-%,4) = (=X -y)
Quadrant 4

Flip over N-axis
(-%,-N) = (x,-N)



Exit Ticket Natural Log

Fill in the following rules:
1. In(a) + In(b) = \nl0®)

2. In(a) — In(b) = \Y\\%)
3. In(z?) =@ nlx)

4. ln(amb) = \nlo) + binlx)
4 In(az + b)) =575 * @ 6. /

a
w715 = In\axtbl ¥C

Use the above rules to solve the following equations for x:

1 1
1. 2.
/2x+5dz / d

x4+ 12 v
= .‘2-\n\zx+5\ ¥C = In|x+12l +C
d 11—z d 202 — 3
5. 4 [111(1”)} a L {m <_3x3_6)}
- gk int1-0- a1 - 4 [\n\?.x‘-s\’elnl3x’-b)]
- lx - _ _U4x _rqx
= wx T3 3% L
2x o + 7
5 / ™ 6. / 5 1+ 6
u=4x'+12 u=5x+ Mx +o
du=8x dx du=(ox + M) dx
%du:Zde duz2(5x+7)d¥
- fdu Sdu=(5x+¥) dx
= L Inlul ¢ 2 & - 5du
="'|n\'-lx AR =L Inlul ¥C

= 5 InluxtHAHC = 5 Ini st 4+l 4

=L In(Bx"+ Hx L) FHC
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