Section 3.2: Differentiation formulas

The properties and formulas in this section will be given in both “prime” notation and “fraction” notation.
PROPERTIES:

1. Constant rule: If f is a constant function, f(z) = ¢, then f/(z) =0, or j—i =0.
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3. Constant multiple rule: If ¢ is a constant and f/(z) exists then
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5. Product rule: If f'(z) and ¢'(x) exists then
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6. Quotient rule: If f'(x) and ¢/(x) exists then
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EXAMPLE 1. Find the derivatives of the following functions:
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use GQuohent Rule
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EXAMPLE 2. The functions f and g satisfy the properties as shown in the table below:
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Find the indicated quantity:
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EXAMPLE 3. Given f(x)=a° — 5x% + 6z — 3

(a) Find the equation of the tangent line to the graph of f(x) at the point (1,—1).
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(b) Find the value(s) of x where f(x) has a tangent line that is parallel to y = 6x + 1.
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EXAMPLE 4. Show that there are two tangent lines to the parabola y = x* that pass through the point
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(a) Give a formula for f'.
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(b) For what value(s) of = the function is not differentiable? %X=4
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c) Sketch the graph of { and {" on the same azis.
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EXAMPLE 6. A ball is thrown into the air. Its position at time t is given by
= .
Wit) = (2t,10t — 7).

(a) Find the velocity of the ball at time t = 2.
V) =F(+) = <a, 10-2¢>

V) = Fi(d= <2, 10- 4> =<2,0
(b) Find the speed of the ball at time t = 2.
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EXAMPLE 7. Let
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Find the values of a and b that makes f differentiable everywhere.
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