Notes: Antiderivatives and Indefinite Integration

An antiderivative is a solution to a differential equation. It “undoes” the

derivative.
To find an antiderivative, or indefinite integral, the function must be

continuous.
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* The C is called the constant of integration. It is required on all indefinite
integrals because the derivative of a constant is always 0. We call the
solution with C the “general solution”.

example: f(x)=x g(x) =x*+2 h(x)=x*+7r

The derivative of each of these functions is f'(x)=2x. If we are working

backwards, there is no way to tell if the original function had a constant
without knowing a point on the original function.
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3. Find f(x) using the given information:
f”x =x*,f"0 =6, f0 =3

f(x) =j f "(x)dx=_[x2dx=%3+c
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f'(x)=%+6; [ £:00dx = £(x), so j(%+6)dx=:—2+6x+c
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4. A ball is thrown upward from an initial height of 80 feet with initial
velocity 64 ft/sec. Acceleration due to gravity is -32 ft/sec?.

a. Find position s as a function of t.
a(t) = —32dt
va)zjaaxnzj—saﬁ=~32t+c

v(0) = 64,50 64 =-32(0)+C

c=64

v(t) = —32t + 64
qn=jw0m=jcem+6®m=—mﬁ+6M+c
s(0) =80, so 80=-16(0)*+64(0)+C

C=80

s(t) = —16t* + 64t + 80

b. When does the ball hit the ground?

Since the ball will hit the ground when s(t) =0,

0 = —16t* + 64t + 80
0=-16(t-5)(t+1)
t =5seconds

c. What was the maximum height of the ball?

The ball will reach its max height when v(t) = 0
v(t) = —32t + 64

0=-32(t-2)

The ball will reach its max height when t = 2.
s(2) = -16(2)* + 64(2) + 80

s(2) =144 ft.



