LEC.9: INVERSE ,LOGARETHIM AND EXPONENTIAL FUNCTIONS

[0}

[ 3.1 Inverse function

if f:A—>B then ff1:B - A

or if y= f(x) then x= f71(y)
Df—l = Rf and Rf—l = Df

Ex/ let f(x)=£ find 1 (x)

y = X =yx—2y = x—yx = —2y

y—2
a ) 5 -2y
— —_ — = —
X y y = X 1 — y
—2X

Replace x by y to obtain = y=
-2

y="=f"1(

P
Py A

Note: if f(x) isincrease or decrease always.then f has an inverse.

Ex/ show that f(x) = x>+ 7x3 + 4 x + 1 has an inverse.

f'(x)=5x*+ 21x%2+4 >0 always increase thus
f(x) has an inverse .

Note : f(x)of 7' (x) = f 1 (x)of (x) = x

Ex/ determine whether ~ f(x) = x — 2 is the inverse of
gx) =x3+2
fog (x) =1 (g(x))
=f(x3+2)
=Y (x3+2)-2
=X ~ fog (x) =x
sog() = f7H(x)




LEC.9: INVERSE ,LOGARETHIM AND EXPONENTIAL FUNCTIONS

@

3.2 Logarithms :

Def] Log,x=y ©x= a”’

Properties:

1. Log, (x.y) = Log, x + Log,y
2. Log, (i) = Log, x — Log, y
3.Log, x™ = nlog,x
4.Logaa=1, Log,1=0

Ex/ Solve for x
Logs (5**) = 8
2xLogs5 =8
2x (1) =8 = x =4

Ex/ Solve for x Log,ox*+ Logqyx =30
2 Log,o x+ Log;ox =30
3L0g,ox =30 = Log,ox =10 = x = 10%°

iy — ay _ 1 au -
ify = Log, u then iy Log,e o where e = 2.7

Finddy/dx if y= Log;(2x*+ 5x+1)
o ;Log3e.(4x+5)

dx 2 x2+ 5x+1
4x+5

T 2x2+45x+1

Logse
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The Natural Logarithmﬂ

If a=e then Log,x = Log.,x = Inx
y= f(x)=Inx

Df = {x:x > 0} 4

Rf = R i o X value

23 -2 -1 1 2 3 4
-2
-4

Ex/ Find domein of f(x) = log; (x — 2)
x—2 >0
x > 2
~ Dy = {x:x > 2}
Properties
1. In(x.y) = Inx + Iny

2. ln(i) =Inx—Iny

3.Inx™ =nlnx
4.In1=0, lnhe=1

ex/ draw the groph of

ln(%) =Inl—Inx
=0—-Inx
= —Ilnx

1
~ In (—) = —|lnx
X
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Ex/ draw the groph of y = In|x|

_lll_{lnx x=0
Y =M= Un(=x) x<0

y value

if y=Inu then %zl e

x u dx

Ex/ Let y=In(sinx) Find dy/dx

d coS X
& = — . - = cotx
dx Si

. dy . . x? sind x
Ex/ Find 2 if y=In (Z—S=)
—1 ( x? sin3x )
y =1 cosx*/1+x
y =In(x? sin®x) —In(cos x* /1 + x )
y =Inx? 4+ Insin®x — [Incos x* + In(1 + x)/?]

3

y =2Inx+3Insinx —Incos x* — %ln(l + x)
dy _ 51
dx x
dy

2
— = 24 3cotx+ 4 x3cotx? —
dx X

1 1

1
+ 3.— cos x — .
sin x 2 1+x

.(— sinx* (4x3) —
1
2(1+x)

cos x*

Ex/ Let y= x""* Find 2
y = xSinx lny — [n xSinx

Iny =sinxinx

1 dy 1

— d—= sinx.—+Inx.cos x
y dx X

dy [sinx
dx y

. sin x
+ Inx cosx] = xSmx [—+1nx cosx]
X
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Ex/Find 2 if y= =

x sinZx cos3x
x3 Vx—75

sin? x cos 3x)

Iny = In[x3 Vx — 5] — In[ sin?x cos3x]

Iny = In(

Iny =In x* +1In(x — 5)/2 — [ In sin’x + In cos®x]

1
Iny = 3lnx+§ln(x—5)—Zlnsinx—BIncos X
1dy 1 1 1 1

-+ = — 2— cosx— 3 —sinx
X 2 x-—5 sin x cosx( )

— 2 cotx + 3tan x|

2(x—5)

x3+x -5 [3 1

= — —+——2cotx+3tanx]
sin? con®*x Ilx  2(x—05)

(e )

x? dx 1 jBXZ dx 1

=—In |x® — 4| +c

Ex/flndj =3 | -a"3

x3 — 4 3

: 1
Ex /find [ ( NeTeh &)) dx

Let u=1+x

1 dx
mdx = Zdu—\/—y

2du du
= [ 2]7—21n|u|+c

==
=21In|1 +Vx|+¢
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EX/f cos (Inx) dx
x
Letu= Inx = du = idx

= [cos u du = sinu+c
= sin(lnx) + ¢

(secx+ tanx)

Ex/fsecxdx = fsecx * (sec x+ tanx)

sec? x+ secx tanx
[ dx = In |secx + tanx|+c

secx+ tanx

Inx

E/f—dx let u = Inx ﬁdu——dx

. (lnx)2
2

+c

Ex/ [ letu=Inx = du=%

x Inx

= % =In|ul+c=In|lnx|+c

9]

3.3 The exponential function y=f(x) = e*

D =R Properties:

1.e*.eY = e*ty
eX x—
— y
2. o= e

3. (ex)n — "X

Ry ={y:y >0}
lim ,,,e*¥=o0 |,
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Ex/ Sketch the groph of x =2+In(y—1)
x=2+4+In (y—1)

du

. dy
[ = e" then— = e".
f y dx dx

ex /Find dy if y=e*tanx
dx

d
&Y _ pxtanx

[ x.sec?x+tan x .1]
dx

je“duz e+ ¢

tanx

ex/ [*

—dx = [e"™"* sec’xdx =e""* +c

3

X
ex/jezmxdxz ]el""zdxz szdx=?+c

Ex/[e**® dx = [e*.e® dx = e +c
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The function y=f(x)=a* , a> OJ

3) (ax)n: a™

: d du
if y=a* then == a“=.lna
dx

Ex/ find 2 if y=2sinx

d_y — Zsinx

: In?2
I cos x .In

if y= 4 e*x°

d
% = 1%° (2x).In7 + [e*.ex® 1 + x¢.e*]

Ex/ [250% cosx dx = — 250% 4 ¢
In2

. lim 2+e* o0 _
Ex/ Find (—) note :e® - 00 ,e™® =0
X — oo 1+3e* 0

lim 2+e* . e™%
X — oo 143e* e—x
lim 2e X+1

X — 00 e"*+43




