Table of indefinite integrals

L. [adx = ax + C, ais a constant, 9. [tanzdr = —In|cosz| + C,

2. [adr =% +C, 10. [ cot zdz = In|sinz| + C,
3. [a™dx = ”;::: +Cn # —1, 11. [ sec® zdx = tanz + C,

4. [1dz =In|z| + C, 12. [ esc? wdr = — cotz + C,
5. [e"dx =e"+ C, 13. [secx tan zdx = secx + C,
6. [a"dr = 25 + C, 14. [escxcotx = —cscx + C,
7. [sinzdr = —cosz + C, 15. [ ﬁdm = arcsinz + C,
8. [cosadr =sinx + C, 16. [ 1Jr%alx = arctanx + C.

Definition of a definite integral
If f is a function defined on a closed interval [a, b], let P be a partition of [a, b] with partition
points xg, x1,...,2,, where
a=20 <11 <Ty<..<xp,=20b

Choose points x} € [r;_1, ;] and let Ax; = z; —x;_; and || P|| = max{Ax;}. Then the definite
integral of f from a to b is

P[0

b n
/f(q:)d:c: lim Zf(xf)sz

if this limit exists. If the limit does exist, then f is called integrable on the interval [a, b].

b
In the notation [ f(z)dz, f(x) is called the integrand and a and b are called the limits of

integration; a is the lower limit and b is the upper limit.
The procedure of calculating an integral is called integration.

Properties of the definite integral
b

1. [e¢dx = ¢(b— a), where ¢ is a constant.

2. jc fla)dr = ¢ f f(z)dz, where ¢ is a constant.

3. j[f(g;) + g(a))dz = fb f(a)de fb o) de.

L jf(x)dx _ jf(x)dm + f f(x)dz, where a < ¢ < b.
5 afbf(x)d:z: __ zf F(x)dz.

b
6. If f(x) >0 for a <z <b, then [ f(z)dx > 0.

7. If f(x) > g(z) for a < x < b, then fbf(:p)dx > fbg(x)da:.
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b
8. If m < f(z) < M for a <z <b, then m(b—a) < [ f(z)de < M(b— a).

b b
9. [ f( < [|f(z)|dx

Section 6.4 The fundamental theorem of calculus.

Suppose f is continuous on |[a, b].
L. If g(x ff (t)dt, then ¢'(z) = f(x).

2. [ f(z)dz = F(b) — F(a) = F(x)|%, where F' is an antiderivative of f.

Example 1. Evaluate the integral.
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1./ +2\/§dy
Y
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2
1 0<zx<1

2. /f(:z:)dx, where f(z) = { ii’; 1 ; <2
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Example 2. A particle moves along a line so that its velocity at time ¢ is v(t) = * — 2t — 8.

1. Find the displacement of the particle during the time period 1 <t < 6.

2. Find the distance traveled during this time period.



