7.4. Fundamental Theorem of Calculus—continued

The Fundamental Theorem of Calculus. Let f be continuous on the

interval [a, )], and let F' be any antiderivative of f. Then

| f@)ds = FO) - Fl@) = Pla)

a

2
Example: / 22(1 + %)% dz (let w =1+ 22, du = 2z dzx)
1

5
:/ u?du (because r1=1 = u=2and x =2 = u=05)
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Some propertics of definite integrals—assume f and g are continuous
1) /af(x) dz = 0.
2) / ke fe)da = k / ' f(x) dr for any constant k.
3) /abf(x) 4 g(z) do = /abf(x) da:i/abg(az) da.
1) /abf(x) do = /:f(x) do + /be(a:) dz for any c.
b .
5) / o) d = — /b f(@) da.

6) Let F(z) = / " f(t)dt. Then F'(z) = f(x).
1



7.5. Integrals of Trigonometric Functions

/cosx dx =sinxz + C.
/sinmdm = —cosz + C.

/se02 xdx =tanz + C, etc.

/mcos(:vz) dx (let u = 2%, du = 2z dz)

1
= / §cosudu = -;-sinu-l- C= %sin(a?) +C.

™

/ sinz dx = —cosa:l0 = —cos(m) +cos(0) =1+1=2.
0

2w 2
/ sinzdr = —coszx . = —cos(27) + cos(0) = —-1+1=0.
0
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angp = 2
oy —
0) aNA = r4 -
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/sin6 zcosxdxr =sinx +C (let u =sinz, du = cosz dx)

u’ 1 .,
:/ueduz —'-7——I-C='?Sin z+C



/ﬂdw (let w =1+ sinz, du = cosz dx)
14 sinx

1
:/—du:1n|u|+0:1n|1+sinx|+0
U

COS T

/tanxda: = / Sl (let uw = cosz, du = —sinx dz)

1
:/——du:—ln|u|+C:—ln|sinx|+C.

U

secx + tanx

/secxdaz _ / sec x(secx + tan z) J

(let u =secx + tanz, du = secxz(secx + tanx) dx)

1
:/—du:1n|u|+C:1n|secx+tanx|+0.
u



7.6. Area between two curves

i
2
If g(z) < f(z) on [a,b], then the area

of the region between the graphs of

{
{
b a
f and g, agwgbisf f(z) — g(x) dz.

Ezxzamples

1. Areaofz —1<y<z%,0<z<1

A/:E—:v—l =

-
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2. Area bounded by the curves y=2z° and y=2 -«

The curves intersect where z° =2 —z
22+r—2=0
(z—1)(xz+2)=0

x=1,-2
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A=/ 2 z—atdr =20 — 2
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—_— - — = 4.
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3. Area bounded by the curves

y= f(z) = 2° — 2% and y = g(z) = 2z.

The curves intersect where z° — 72 = 2z
flx) —glx)=23—2>—-22=0
z(x? —2—2)=0
z(z+1)(xz—2)=0

x=-1,0,2

Consider whether f(z) — g(z) is positive or negative:
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