MATH 30102 - CALCULUS & ANALYTIC GEOMETRY (Thomas)

Solve the following inequalities/equations expressing the solution.  Show all work and box the final answer.
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3) ( x - 1 ) 2  < 4
Write an equation for the line described below.

4) Passes through ( -1, 1 ) with solpe -1

5) A particle starts at A ( -2, 3 ) and its coordinates change by increments (x = 5, 

(y = - 6.  Find its new position.

6) Graph the following function.  What symmetries, if any, does the graph have?
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7) If f (x) = x + 5 and g (x) = x2 - 3. Find  f ( f  (-5) ) and g ( f  (x) ).

8)
Suppose that f (x) and g (x) are defined for all x and that lim f (x) = 1/2







x( 0

and lim g (x) =
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.  Find the limits as x ( 0 of the following functions


         x( 0

a) -g (x)

b) g (x) • f (x)

c) f (x) + g (x)

d) 
[image: image7.wmf])

(

1

x

f




e) x + f (x)
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9) Find the value that lim g (x) must have if the given limit statement holds.

        x( 0

lim x( 0
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10) Find the limit or explain why it does not exist

a) lim

       x2 + x 

x ( 0

 x5 + 2x4 + x3

b) lim

       x2 + x
x ( -1

x5 + 2x4 + x3

11) On what intervals are the following functions continuous?

a) f (x) = x 1/3
b) g (x) = x 3/4

c) h (x) = x ¯ 2/3
d) k (x) = x ¯ 1/6
Find the derivatives of the following functions.

12) y = ( x + 1 )2  (x2 + 2x )

13) y =
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14)
y =
______3_______

(5x2 + sin 2x)3/2

15) x2 y2 = 1

16) Find the value of dy/dt at t = 0 if y = 3 sin 2x and x = t2 + (.

17) Are there any points on the curve y = (x/2) + 1/(2x -4) where the slope is -3/2?  If so, find them.

18) The parabola y = x2 + c is to be tangent to the line y = x. Find c.

19) What are the maximum and minimum values of the function y = | x | on the interval -1 x < 1.  Notice that the interval is not closed.  Is this consistent with the Max - Min Theorm for continuous functions?  Why?

20) Show that the equation x4 + 2x2 - 2 = 0 has exactly one solution on [ 0, 1 ].

21) Graph the curves

a. y = x2 - (x3 /6)

b. y = -x3 + 6x2 - 9x + 3

Given the first derivative of a function y = f (x).

a. At what points, if any, does the graph of f have a local maximum, local minimum, or inflection point?  

b. Sketch the general shape of the graph.

22) y' = 16 - x2
23) y' = x4 - 2x2
24) Sketch the graph of the following function 
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Find the limits.

25) lim
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26) lim 
     x2 - 7x
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27) The sum of two nonnegative numbers is 20.  Find the numbers

a. if the product of one number and the square root of the other is to be as large as possible

b. if one number plus the square root of the other id to be as large as possible.
28) A customer has asked you to design an open-top rectangular stainless steel vat.  It is to have a square base and a volume of 32ft3 , to be welded from quarter-inch plate, and to weigh no more than is necessary.  What dimensions do you recommend?

29) Find the linearizations of

a. tan x at x = 
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b. sec x at x = - 
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30) What is the approximate length (ft) of the longest ladder you can carry horizontally around the corner of the corridor shown her?  Round to nearest foot.
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31) Suppose that 
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g (x) dx = 2. Find the values of 

the following.
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In exercise 33 and 34, find the total area of the region between the graph of f and the x-axis.

33) f (x) = x2 - 4x + 3,  0 ( x ( 3

34) f (x) = 1 - 
[image: image28.wmf]x

,  0 ( x ( 4

35) Find the initial value when 

dy  =  x2 + 1   ,         y (1) = -1

dx         x2
Evaluate the integrals in the following

36) 
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(x3 + 5x - 7) dx

37) 
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38) 
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(3 x2 - 4x + 7) dx

40) 
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41)
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Find the average value of f (x) = mx + b

42)
a)
over [-1, 1]

43)
b)
over [-k, k]
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