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7.3) Definite Integrals

Evaluation Theorem

If f(x) is continuous on the interval [a,b] then:

/zf(x) dx = F('b) - F(ﬂ)
where Féx} ,\_v\.e mV\hd{V(Vd‘HV'& Of {:CX>

o (This theorem is actually the 2nd part of the Fundamental Theorem of Calculus (FTC) ).

Ezample: Find /0 (22 +1) dzx /P(\/ié\ (2 0) l'“"
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FEzample: Explain why the followmg function is integrable on the interval shown. Then compute
the definite integral.

\MX =) vk C\OJ(,\\('CA\ W/ —+4 dr = [\V\X J‘Ll')(j

. | | fo ¢ = (1ne - the) ,Mowm)

Ezample: Find the area enclosed by the x-axis, the curve y = sin x and the lines z = 0 and © = 7/3.

\‘yj Hint: sketch one period of the function ﬁrst
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Properties of definite integrals
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5. For a integrable function f(z) and a < ¢ < b / (

[ 1@ dz+ /Zf(w) dz = bjw)dx { ',
)

o When dealing with areas we have to take care with regions below the x-axis...

= definitt Yegval wil ovtpur a negative numver
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Ezample: If/ f(z) dxr=17 and / f(z) dz =12 find the following:
0 0

o [l a2 ] 1LPE

/f de =

[ o e j(:cmx -7

/1of +3z-1 do Jf(x)d)( +S(5X | dX

:7+3X2]
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= 167
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FEzxample: Use the properties of integrals to evaluate / 4+ 3:E2) dx
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Ezample: (SL Math DP Exam 2009)
Let f(x) =+/z . Line L is the normal to the graph of f at the point (4, 2) .

In the diagram below, the shaded region R is bounded by the x-axis, the graph of f and the line LL .

) mﬁj’( \ 2\1“’

: ORI = =4
Y2 =4 (x4
g \\R\\\\ ) | ‘W'L = —UX £

\j=-LiX +18 A

a) [4 marks] Show that the equation of L is y = —4x + 18 .
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b) [2 marks] Point A is the x-intercept of L . Find the x-coordinate of A.
’ ¢ b) )=-Ux+)8
V0 (i dx + (- i 1= -4
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c) [3 marks] Find an expression for the area of R .



