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Mr. Gmerek

Calculus
Problem Set 3.3
1. Rules for Differentiation
a. Derivative of a Constant Function:  If f is the function with the constant value c, then 
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i. Explain, graphically, why this is true.
ii. Find f’ if f(x) = 12.

b. Power Rule for Powers of x:
i. We have found the derivative of
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to be f’(x) = 3x².
ii. We have found the derivative of f(x) = x² to be f’(x) = 2x.
1. Make a conjecture about finding the derivative of
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a. Use your conjecture to find the derivative of
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b. Find f ’(x) if
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.  (Hint:  How can you use the power rule?)
c. The Constant Multiple Rule:
i. If u is a differentiable function of x and c is a constant, then 
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ii. Find f ’(x) if
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d. The Sum and Difference Rule:

i. If u and v are differentiable functions of x, then their sum and difference are differentiable at every point where u and v are differentiable.  At such points
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2. Using the rules you’ve learned so far, find
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3. Does the curve 
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have any horizontal tangents?  If so, where?  Explain your reasoning using Calculus-based arguments.
4. Use a graphing calculator to graph 
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 in the standard viewing window.

a. How many horizontal tangents does y have?  Justify your answer.
i. Find the points at which the horizontal tangents occur.
5. Product Rule:
a. 
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.  Write this in an easier way.
i. Find f ’(x) if
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ii. How does your answer compare to your answer from #1 b ii 1 b?
b. Let y = uv be the product of the functions u and v.  Find y’(2) if:
u(2) = 5

u’(2) = 3

v(2) = -2

v ’(2) = 7

6. Hayley really loves oranges!  She currently has 200 orange trees that yield an average of 15 bushels of oranges per tree.  Hayley loves oranges so much, that each year she gets another 15 trees.  Also, because of her farming instincts, Hayley’s trees are producing an extra 1.2 bushels of oranges per tree per year.  What is the current rate of increase of her total annual production of oranges?

7. Quotient Rule:
a. At a point where 
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 of two differentiable functions is differentiable, and
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.  Write this an easier way.
i. Differentiate
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8. Find an equation for the line tangent to the curve 
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 at the point (1, -¾). 
9. Find an equation of the line perpendicular to the tangent to the curve 
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at the point (1, 2).
10. Sometimes, a function’s derivative, y’, may be differentiable itself.  If this is the case, we can find y’’ (y double prime), called the second derivative of y with respect to x.
a. The derivative of y’’ is y’’’ (y triple prime), the third derivative of y with respect to x.
b. After y’’’, the notation loses its usefulness.  We use 
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i. Another notation used to denote this is
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ii. Find the first 4 derivatives of
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11. Find y’ if 
[image: image23.wmf]4

(4³9)(2²57)

y

xxx

x

=

-+-

.
_1286599548.unknown

_1286599714.unknown

_1286599717.unknown

_1347699158.unknown

_1347699714.unknown

_1316343225.unknown

_1316416024.unknown

_1286599715.unknown

_1286599712.unknown

_1286599713.unknown

_1286599571.unknown

_1286599401.unknown

_1286599518.unknown

_1286599533.unknown

_1286599467.unknown

_1286599491.unknown

_1286599430.unknown

_1286599371.unknown

_1286599387.unknown

_1254509092.unknown

_1286599346.unknown

_1254510679.unknown

_1254509091.unknown

