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For each problem, find the following values

1)  Find the derivative of 
f (x) = −x3 + 2x2 + 4  at x = 2

2)  Find the slope of 
f (x) = −x2 − 6x − 5  at x = 0

For each problem, find the equation of the line tangent or normal to the function at the given
point.  Your answer should be in slope-intercept form.

3)  Tangent line of
f (x) = −x3 + 2x2 − 3  at (2, −3)

4)  Normal line of
f (x) = −x2 − 4x − 3  at (−3, 0)

For each problem, find the following

5)  Find the point(s) where the slope of 
f (x) = x3 − 3x2 − 1 equals 0.

6)  Find the point(s) where the slope of 
f (x) = 2x2 − 3x + 4 equals 5.

Differentiate each function with respect to x.

7)  f (x) = 3x5 + 2x2 + 1 8)  f (x) = −3x4 + 4x + 10 x
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9)  f (x) = 2x5 + 3x2 + 6
3
x 10)  f (x) = 3x + 

4

x
 − 

3

x2

For each problem, find the indicated derivative with respect to x.

11)  f (x) = 2x5 − 5x4 − x2 + 3x     Find f ''
12)  f (x) = 

3

x5  + 4ex     Find f ''

Differentiate each function with respect to x.

13)  f (x) = −3x4(−5x5 + 2)

14)  f (x) = (2x4 + 4)(−2x4 + x2 + 2)                                           
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15)  f (x) = 
4x5

3x2 + 3
16)  f (x) = 

5x2 + 5

2x4 − 3

17)  f (x) = (−4x4 + 3)4 18)  f (x) = (3x + 2)2

19)  f (x) = e2x4 20)  f (x) = ln 2x5

21)  f (x) = sin 5x2 22)  f (x) = 2tan 5x

23)  f (x) = e3xcos 5x3                                                                                   
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For each problem, find the: x and y intercepts, x-coordinates of the critical points, open
intervals where the function is increasing and decreasing, x-coordinates of the inflection points,
open intervals where the function is concave up and concave down, and relative minima and
maxima.  Using this information, sketch the graph of the function.

24)  y = −x3 − 3x2
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A particle moves along a horizontal line.  Its position function is s(t) for t ≥ 0.  For each
problem, find the velocity function v(t), the acceleration function a(t), the times t when the
particle changes directions, and the intervals of time when the particle is moving left and
moving right.

25)  s(t) = t3 − 24t2 + 144t

Solve each optimization problem.

26)  A supermarket employee wants to construct an open-top box from a 10 by 16 in piece of
cardboard.  To do this, the employee plans to cut out squares of equal size from the four
corners so the four sides can be bent upwards.  What size should the squares be in order
to create a box with the largest possible volume?

27)  A farmer wants to construct a rectangular pigpen using 400 ft of fencing.  The pen will be
built next to an existing stone wall, so only three sides of fencing need to be constructed
to enclose the pen.  What dimensions should the farmer use to construct the pen with the
largest possible area?


