Chapter 4
Integrals

4.4 Indefinite Integrals and the Net Change Theorem



Indefinite Integral.

Previously on Calc I:

b
Fondamental Theorem / f(x)dilf — F(b) — F(a)

of Calculus

“f (x) dx = F(x) means  F'(x) = f(x)

Example.
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Table of Indefinite integrals

‘ cf(x)dx = ¢ ’ f(x)dx ’ [ f(x) + g(x)]dx = ‘ f(x)dx + ’ g(x) dx
- . X”+l

Q kdx = kx + C j x"dx = +C (n# —1)

J . n+1

“ sinxdx = —cos x + C ’ cosxdx=smnx + C

“ sec’xdx = tanx + C ’ csc’xdx = —cotx + C

“ sec xtan xdx = secx + C ’ cscxcotxdx = —cscx + C

Remark: We adopt the convention that the general indefinite integral is valid on a given interval. Thus
we write

1 1

) dr = —— + C

xr i

with the understanding that it is valid on the interval0, c0) or on the interval(—00,0) .



EXAMPLE 1 Find the general indefinite integral

-

‘ (10x* — 2 sec’x) dx
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EXAMPLE 4 Find "“” (x — 12 sin x) dx.
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EXAMPLE 5 Evaluate ’T) 207 ,;_\, — | dr. = L
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Net Change Theorem The integral of a rate of change is the net change:

{" F'(x)dx = F(b) — F(a)

a) Displacement: A~ (D= s'1E) (s ?057\—1’ o)

C\\‘Splauwd = g: /U’U:) C”:’ = S(\o\ - 3(&)

b) Total distance traveled:

'
lol. distant bravelldd = ga l’U’U:\chZ |

c) Acceleration: t\e* A\av\?z i Ve\ocil% t"k' OtU:\':'\Y’(LX
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EXAMPLE 6 A particle moves along a line so that its velocity at time 7 is
v(t) = t* — t — 6 (measured in meters per second). o h
(a) Find the displacement of the particle during the time period 1 = 1 = 4.
(b) Find the distance traveled during this tlme period.

(@) spl. = f w8 dt =g GZ t-6)dt
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