
Introduction to Integration 
 

Whose derivative is 
4

5x ? 

If 45)(' xxf = , then Cxxf += 5)( , where ∈C  real 

numbers. 
 

Because:  If 5)( xxf = , then 45)(' xxf =  

    If 3)( 5 += xxf , then 45)(' xxf =  

    If 4)( 5 −= xxf , then 45)(' xxf =  

 
Definition of an anti-derivative: 
A function F  is an anti-derivative of f  on an interval I  if 

 )()(' xfxF =  for all x in .I  

 
Consider xxf 2)( =  

Let )(xF  be an anti-derivative of )(xf . 

Then ∈+= CCxxF ,)( 2  real numbers 

Think of )(xF  as the family of functions whose derivative 

is equal to x2  
 
If xxf 2)( =  and )(xf  is a derivative of )(xF , then we can 

say that     x
dx

dy
2=  

This is called a differential equation. 
 
 



Our first differential equation: 
 

  5=
dx

dy
 

Then      Cxy +=5  

 
New notation!!!! 

 )(xf
dx

dy
=  

 
 dxxfdy )(=  

 
 = dxxfy )(  

 
 CxFy += )(  

 

   is an integral sign   

 

 dxxf )(  is called an indefinite integral. 

 
   We will also learn definite integrals. 
 
 
Indefinite integral is a synonym for anti-derivative.  Finding 
the anti-derivative is called anti-differentiating or is called 
integrating. 
 



 
In general, for ∈C  real numbers 

  += CxFdxxF )()('  

OR  
  += CxFdxxf )()(  

OR 
  += Cxfdxxf )()('  

 
 The solution to our indefinite integral is a family of 
functions.  If you forget your “ C+ ” , then you are a 

“chucklehead”!  Don’t be a chucklehead!  Remember, FHS 
Calc AB – we’re smart and we’re pretty! NO chuckleheads 
here! 
 
See page 250 for Rules of Integration  [They are similar to 
our Rules of Differentiation.] 
 
Derivatives     Integrals 
 

[ ] 0=c
dx

d
      = cdx0  

 
 

[ ] kkx
dx

d
=       += Ckxdxk  

 
 



[ ] )(')( xfkxfk
dx

d
=     += Cxfkdxxfk )()('  

 
 
 
 

[ ])()( xgxf
dx

d
±     [ ] dxxgxf ± )(')('  

 
= )(')(' xgxf ±     Cxgxf +±= )()(  

 
 

1−= nn xnx
dx

d
     +=− Cxdxxn nn 1

 

 
Power Rule 
 

Now in action!  [How can we check our answer?] 
 

Cxdx +−=− 22    

 
 

Cxdx += 1717  

 
 

Cxfdxxf += )(5)('5  

 
 



Cxdxx += 323  

 
 

( ) Cxxdxx ++=+ 17173 32  

 
 

Cxdxx += 434  
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Slightly harder: 

 dxx27  



We can think of this as: 

 







+= C

x
dxx

3
77

3
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  = C
x

+
3

7 3

  

Remember, C  is a non-specified constant 
Some handy tricks: 

Rewriting as nx   
Simplifying if it helps 
 
 

 dxx5   can be rewritten as 

C
x

dxx +=
5

6

5

6

5

1

 

 
 
 
 
 
 

 dx
x5

1
  can be rewritten as 

 

 − dxx 5  



( ) − dxxx 33  can be simplified  

( ) C
xx

dxxx +



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5
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 
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Note:  Do not fall in love with the integral sign! 
 
Try on your own:   
Page 255 #15, 17, 21, 23, 27, 29, 33 
15. 
 
 
 
17. 
 
 
 
 
21. 
 
 
 
 



23. 
 
 
 
27. 
 
 
 
 
29. 
 
 
 
 
33. 
 
 
 
More integration! See page 250 
 

 += Cxdxx sincos  

 

 +−= Cxdxx cossin  

 

 += Cxdxx tansec2  

 

 += Cxdxxx sectansec  



 

 +−= Cxdxx cotcsc2  

 

 +−= Cxdxxx csccotcsc  

 
The same rules apply for trigonometric integrals – constant 
multiple rules, sum or difference rule 
 

  +== Cxdxxdxx tan5sec5sec5 22  

 
 

 + θθθ d)cos3( 2  

 

=   + θθθθ dd cos3 2
 

 
 
 
 
 

Knowing your trig really helps! 
( ) + θθθ dcsc3sin        Why not simplify first? 

 
θθ d)1sin3( +  

 
 
 
 
 



 
( ) θθθθ d −cotcsccsc  

 
 
 
 
 
 
Here’s a good one! 


−

θ
θ

θ
d

2sin1

sin
 

 
 
 
 
 
 
 
 
More “diff EQ” 
 

Let  x
dx

dy
4=  where my initial condition is that ( ) 60 =f  

 

    x
dx

dy
4=  

    dxxdy 4=  

          = dxxdy 4  



          2
2

1 2 CxCy +=+   

Combine the constants into one constant, call it C and since 
we are solving for a y , place the constant on the side with x  

          Cxy += 22  

Now use our initial condition to solve the particular 
solution [rather than a general solution] 
 
To find C  use 6)0( =f  in our general solution 

 

    
C

C

=

+=

6

06
 

 

Hence, 62)(
2

+= xxf  

This is the particular solution that fulfills all of the given 
information. 
 
 
Let’s try this one: 
 

 26x
dx

dy
=   With our initial condition 1)0( −=f  

 
 
 
 
 
 



 
 
 
 
Now let’s see how we can use this in a physics setting.  See 
page 257 #67 
A ball is thrown vertically upward from a height of 6 feet 
with an initial velocity of 60 feet per second.  How high 
will the ball go? 
 

Given: 
2sec

32)(
ft

ta −= ,  
sec

60)0(
ft

v =   , 6)0( =s  feet 

 
We know that )(')( tvta =   so = dttatv )()(  

 
   −= dttv 32)(  

  Cttv +−= 32)(  

 
Now we need to use our initial conditions to find C 
 
 Since 60)0( =v , then C+−= )0(3260  

 Hence,  60=C  
 So, 6032)( +−= ttv  

 
We are still looking for the  maximum height so we will 
eventually need a position function. 
 



Since )(')( tstv = , then = dttvts )()(  

 
 ( ) +−= dttts 6032)(  

 Cttts ++−= 6016)( 2  

 
Once again, use our initial condition to find C. 
 

 Since 6)0( =s , then ( ) C++−= 060)0(166 2  

 Hence, 6=C  

 So, 66016)( 2 ++−= ttts  

 
 
 
 
 
Now to answer the question.  To find maximum height we 
first need to let 0)( =tv  

 
 60320 +−= t  

 875.1=t  seconds 

At 875.1=t , )(tv  changes from positive to negative values 

so 875.1=t  will give us a relative maximum value. 

 
25.62)875.1( =s  feet is our maximum height 

 
 #68 gives us a general equation for position [in feet] 
 



 

 ( ) ( )00
216)( stvtts ++−=  

 Where == )0(0 vv  initial velocity 

 And    == )0(0 ss  initial position 

 
Try  #73 on page 257  [Since we are in meters, then 

2sec
8.9)(

m
ta −=   [show all integration steps] 

 Is there a general equation for meters? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework:  page 255 #16 – 34 evens #36, 38, 40, 42 and 
page 257 #75, 77, 78 [show all integration steps] 
 
 
 
 
 
 
 
 
 



 
 
 
 


