
Consider the function

fx 2sinx1 x ∈0,
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What is the range of this function?
For x ∈ 0, y  sinx ∈ 0,1



For x ∈ 0, fx  2sinx  1 ∈ 2,3
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Is this function invertible?

fx 2sinx1



x  6 ∈0, f 
6  2sin/61  21/21  2 1

x  5
6 ∈0, f 5

6  2sin5/61  2 1

Is not one-one OR not invertible



Fundamental Theorem of Calculus ?



If

Fx  
a

x

ftdt for a continuous function f

then
dF
dx  fx

Example:

Fx  
1

x

sint2dt ft  sin t2





dF
dx  sinx2

Example 2:

Define

Fx 
1

x
1
t dt x  0
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Define



lnx  Fx  
1


1
t dt , x  0

lnx is the natural log of x

ln1  
1

1
1
t dt  0

For x in 1, , lnx  0

For x in 0,1 , lnx  0 , because 
1

x
1
t dt  −

x

1
1
t dt
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The above is a graph of y  lnx

lnx  
1

x
1
t dt

d
dx lnx 1

x
The Fundamental Theorem of Calculus

In general, for a differentiable function u of x
d
dx lnu 1

u
du
dx



Example 1:

Find dy
dx if y  ln1  x2

dy
dx 

1
1  x2 2x u  1  x2

dy
dx 

2x
1  x2

Example 2:

Find dy
dx if y  ln|tanx|

dy
dx 

1
tanx sec2x sec2x

tanx  1
cos2x tanx

 1
cosx sinx 

2
sin2x  2csc2x

Properties
For M  0 N  0
lnMN lnM  lnN
ln M

N  lnM − lnN

lnMp p lnM

Example 3:

Find dy
dx if y  1  4x2 1  x2

5  x6

y 
1  4x2 1  x2

5  x6

lny  ln 1  4x2 1  x2

5  x6



lny  ln 1  4x2 1  x2 − ln5  x6

lny  ln1  4x2 ln 1  x2 − ln5  x6

lny  ln1  4x2 ln1  x21/2− ln5  x6

lny  ln1  4x2  1
2 ln1  x2 − ln5  x6

Differentiate wrt x
1
y

dy
dx 

1
1  4x2 8x 1
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1

1  x2 2x− 1
5  x6 6x5

1
y

dy
dx 

8x
1  4x2 

x
1  x2 −

6x5

5  x6

dy
dx 

8x
1  4x2  x

1  x2 −
6x5

5  x6 y

dy
dx 

8x
1  4x2  x

1  x2 −
6x5

5  x6
1  4x2 1  x2

5  x6

Using the antiderivative on
d
du ln|u| 1

u

 1
u du  ln|u|  C

Example:


0



cosx
3  sinx dx



3  sinx  u →cosxdx  du

x  0 → u  3  sin0  3
x   → u  3  sin  3


0



cosx
3  sinx dx  0

cosx
3  sinx
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