Consider the function

f(x)= 25M41 x €(0,7)
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What is the range of this function?
Forx e (0,7) y=sinx e (0,1]
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Forx e (0,7) f(x) =2 +1 € (23]
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Is this function invertible?

f(x)= 25™+1




x=ZeOnm) (&)= 291 — 21241 — 241
_om 5 \_ osinsul6), 1 _
x =2Le(0,m) f( ’ ) 2 11 =J2+1

Is not one-one OR not invertible
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This is not an invertible In order to have an
- function inverse, a graph has to
ot pass both the horizontal ¢
well as the vertical line
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Fundamental Theorem of Calculus ?



X
F(x) = If(t)dt for a continuous function f
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Example:
X

F(x) = j sin(t?)dt f(t) = sint?
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Example 2:

Define

Foo=[ Ldt
1

x>0
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F(x)=j17dr x>0

The negative 1
of the area
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Define



Inx=F(x)=I%dt : x>0
1

Inx is the natural log of x
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For xin (1,©) , Inx>0

X 1
For xin (0,1) , Inx <0, becausej‘%dt = —I%dt
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The above is a graph of y = Inx
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The Fundamental Theorem of Calculus

In general, for a differentiable function u of x

da _1du
dx (Inu)=5 dx



Example 1:

Find I it y - In(1 +x?)
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dy__1 —
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Example 2:

Find 2L if y = Injtanx|
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dy 1 ae2yysec?x _ 1 1 2
Properties
ForM >0 N>0

IN(MN)=InM +InN
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In( N )—InM InN

InMP=pInM
Example 3:
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Findﬂ if y (1 +4x%)J1+x
dx 5 1 x6
C(1+4x2)J1+x?
Y= 5 + x5
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Iny =In<(1+4x2)m>—ln(5+x6)

Iny =In(1 + 4x2)+ln(m>—ln(5 +x8)
Iny =In(1 + 4x2)+1In(1 + x2)*2~In(5 + x°)
Iny = In(1 + 4x2) + % In(L +x2) — In(5 + x%)

Differentiate wrt x
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Using the antiderivative on
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Example:

COSX
3 +sinx
0



3+sinX = u »cosxdx = du

X=0->Uu=3+sin0=3
X=m—->U=34+sint =3

COSX
.[3+smxd

COSX
3 +sinXx







