Section 5.3 Evaluation of Integrals

Theorem If fis continuous on the interval [a , b]|, then: f f(x)dx = F(b)—F(a)
where F is any antiderivative of f, thatis F' =

So, what this means is that an integral can be evaluated by subtracting the endpoint values of F, the
antiderivative of f.

Example What is the antiderivative of: f(x) = x>+x?
F(x) = lx4 +lx + c
4 3

Now chose ¢ = 0; what is ff(x) dx on 2, 4]?

4 4
f x7+x ) %x4+%x3 « symbol means evaluated at F(4) - F(2)
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Example Evaluate f e*dx
1

3

3
[ eXdx = exh =l
1

Remember the antiderivative of X = X!



The Big Concept:
Book Notation: If F'(x) = ff (x)

Differentiation and integration are linked in this way.
Notice that by not having limits on our integral it is described differently — as indefinite.
Indefinite integrals are Functions.
Definite integrals are Numbers.

From Table pg. 277 (You need to know this!)
1. Jlf(x)+g(x)|dx = [ f(x)dx + [ g(x)dx
2. fcf dx = cff

xn+1

n+1

3. fxndx= +c (n#1)

4. fx_ldx = f%dx = In|x+c

5. fexdx = e+

X —_
6. fa dx_lna

7. fsinxdx = —Ccosx+c

8. fcosxdx =sinx+c

9. fseczxdx =tanx+c

10. fcsczxdx = —cotx+c

11. fsec )-tan (x)dx = secx+c

12. fcscxcotxdx = —cscx+c

1 _
13. f . dx = tan” 'x+c¢ = arctan x+c¢ Note: tan ' x# 1

x“+1 tan x




14. f 1 dx = sin ' x+c

\/l—x2

Notice that everyone of these indefinite forms carries an unknown constant. This is only true for

integrals without limits. Once the limits are known, and the integrals are definite we no longer need c
Remember, in that situation the integrals represent particular values.
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Example #26)  sino +sino tan” 0
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Example #48) The current in a wire is defined as the derivative of the charge: I(t) = Q'(t).

b
What does fI (t)dt represent?

a
Remember the big concept: F'(x) = f(x) = ff(x) dx = F (x)
So: for this problem.

Q'(t)=1I(t)= [I(t)dt =Q(x)
b

[1(t)dt = Q(b)-Q(a)

a

In words, the difference in the total charge between the points a and b.



