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6.1 Area Between Curves B 6.1 Area between curves
3
y=flx)
S
0 ﬂ b X
y=g(x)

Consider the region S that lies between two curves
y=f(x) andy = g(x) and between the vertical lines
x=a and x=b.
Here, f and g are continuous functions
and f (x) 2 g (x)for all x in [a,b].
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(a) Typical rectangle (b) Approximating rectangles
® Thomson Higher Education

We divide S into n strips of equal width and approximate the

i th strip by a rectangle with base Ax and height f (x, *) — g (x, *)
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The Riemann sum Zn:[f(xi*) - g(xl.*)] Ax

i=1
is therefore an approximation to what

we intuitively think of as the area of S.

This approximation appears to become better and better as n — oo.

Thus, we define the area A of the region S as the limiting value

of the sum of the areas of these approximating rectangles.

A= £i—>m.ozn:[f(xi*)_g(xi*)w
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Thus, we have the following formula for area :

A=[Tf(x)-g(x)]dx

5
y=f)
Remember S is described as the region bounded by the curves
5 y=f(x) andy = g(x) and the lines x=a and x = b,
where, f and g are continuous and f (x) 2 g (x)for all x in [a,b].
0 d b %
=g A =the area of §
»| ([ upper lower
A =j o |- , dx
a |\ function function
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Some regions are best treated by

regarding x as a function of y.

If a region is bouned by the curves x = f (y) and x=g ()
and the lines y = c and y =d, where f and g are continuous
andf (y) = g(y)forally in [c,d], then its area is:

y

A=["[f-g]dy

d right left ‘
A= | || dy
¢ |\ function function 0
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Find the area of the region bounded by the curves

4
y=x -2x, y=x+4
Select the correct answer

_ o o
a. 1ot b2 €5 d. 20 e. =
3 3 5]

Find where the curves intersect:
X —2x=x+4
¥ =3x-4=0

(x—4)(x+1) =0

=x=4,x=-1

; 4
:>A=jl[(x+4)—(x2—2x)}dx=j.l[—xz+3x+4de= {—?’)c%+3’;2+4x11

:{_43+3‘242 +4~4}—{_(_1)S i) +4~(—1)}

3 3 2
:{_—64+24+16}—[1+§—4}
3 372
65 3 —130+264-9 _|125
STy 3 TR0 E0TT o
3 2 6 6
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Find the area of the region bounded by the curves.

y=cosx, y=sin2x, x=0, x=mx/2
y=cosx

Select the correct answer
y=sin2x

a.

e
[N
o
o | =

X
4

Find where the curves intersect:

cos X =sin2x

sin2x—cosx =0

Use the trig. ident. :

sin 2x = 2sin xcos x

2sinxcosx—cosx=0
% 7

= A= '[ [cosx—sin 2x]dx+ '[ [sin 2x—cosx]dx
0 V7

%

Cosx(Zsinx—l):O

cosx=0or 2sinx—-1=0

V.4 . 1 V.4
S X=—O0rsSinx=—=—" Xx=—
2 2 6

= [sin x+3cos 2x];% + [—% cos2x—sin x]%

= sin(%4) + £eos(74) |- [sin (0) + 4 cos (0) ]+ =3 cos () =sin (74 | - ~4 cos( 74 ) ~sin( 7 ) |

Sl-ford] o[-t 4] =4t 4L
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Find the area of the region bounded by the parabola y = x? the tangent line to this parabola

at (6, 36), and the x-axis.
We need the equation of the tangent line

y=x>=y =2x evaluated at x=6=y =12
this is the slope of the tangent line. The tangency pt. is (6,36)
using y =mx+b=36=12(6)+b =36=72+b=b=-36
= the equation of the line is y =12x—-36

=> the integral should be done in terms of dy -
since the lower limit will change when you reach 3 5 )
y=x =>x= \/5

= the curves need to be expressed as functions of y

y=12x—36:>x=7y-1,—236:x— Y

:>A:T[(ly2+3j—(\/;)}dy =(§1+3y—2)§/2 ]36

0 0

2 3/2 1/2
= £+3.36_2'36 =36 §+3_2'36 =36(§+3—4) =36(1]
3 24 3 2 2

24




=0 Math 104 - Rimmer
6.1 Area between curves

Find the number & such that the line y =& divides the region bounded by the curves y=x" and
v=4 into two regions with equal area.

Areab/wy=4andy = x>
2

Select the correct answer.

b4 e 13 4 2 .2/ S

‘/Z 3 \/; 3/2
32_[(19—)(2)@(:E = -2 :§ - b3/2_L :§
0 3 3 3 3

(since it is even)

w3 =




