Math 121
Test 4 Review
Name_________________

1. The price of an item is given by p = 15 – 0.02x where p is the price in dollars for x items.  Assume fixed costs are $200 and variable costs are $3.50 per item.

a. Determine the profit function.

b. Determine the marginal profit function.

c. Determine the average profit function.

d. Determine the marginal average profit function.

e. Determine the average change in profit from 50 items to 75 items sold.

f. Determine the marginal profit at 50 items sold.

g. Determine the profit on the 51st item.

h. Determine the average profit when 50 items are sold.

i. Determine the marginal average profit at 50 items sold.

2. The price of a product is given by the formula: 
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a. Determine the derivative of the price function.

b. What is the price of the product when 5 items are sold, and how is it instantaneously changing?

c. What is the price of the product when 25 items are sold, and how is it instantaneously changing? 
d. What is the lowest price of the product?

e. Verify that the critical x-value in part d is a minimum by applying the second derivative test. 

3. For the function 
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a. Determine f ‘ (x).

b. Determine the equation of the tangent line at x = 4.

c. When is the slope of the tangent line equal to negative one?

d. When is the slope of the tangent line equal to positive one?

e. Determine f’’ (x).

f. As 
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 what does f(x) approach?

g. As 
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  what does f(x) equal?

4.  
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  , determine q’(5)
5.  For 
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 , determine g’(0.1)

6.  Determine the derivative of 
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.  Express in simple form.
7.  Determine the derivative of 
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8.  Determine the derivative of 
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Solutions

1.  a.  R (x) = p x = (15 – 0.02x) x;                      C(x) = 200 + 3.50 x
                  P (x) = R(x) – C(x) = -0.02x2 + 11.5x – 200 

       b.  P’(x) = -0.04x + 11.5

        c.  
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         d.  
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          e.  
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          f.  
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          g.  same as part f ~ $9.50

           h.  
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2.  a.  p’(x) = 0.8 – 10x-(3/ 2)
      b.  p(5) = $12.94;    p’(5) = -$0.094/ item,  decreasing
       c.  p(25) = $24;    p’(25) = +$0.72/item, increasing
       d.  p’(x) = 0 = 0.8 – 10x-(3/ 2) ;  x = 5.4;  

                                                        need x to be an integer; chose x = 5 (closest to  5.4)

               p(5) = $12.94

        e.  p’’(x) = 15x-(5/ 2)  ; p’’(5) = + 0.27 > 0;  therefore it is a min.

3.  a.  
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     b.  f’(4) = -3/ 2 = m, the slope

          f(4) = 6, the y coordinate.   Use the point-slope equation of a line:
        y = (-3/ 2)x  + 12

      c.  
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 ;   this gives x = -0.45 and + 4.45

      d.  
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  ;  no Real solution

      e.  
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f. f(x) ~ 
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g. f(x) =  
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4.  q(x) = 24(x4 - 3x2)1/ 5
      q’(x) = 24(1/ 5)( (x4 - 3x2)-(4/ 5)(4x3 – 6x) ;            q’(5) = 14.5
5.  g’(x) = (4)(5)(4x2 – 7)4 (8 x) ;      g’(0.1) = 37, 545.4
6.  
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7.  
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8.  f’(x) = 5 ln(1.02) (1.02)5x
Challenge:

    
[image: image24.wmf][

]

[

]

(

)

x

x

x

x

f

x

+

·

+

=

2

2

/

3

2

4

2

5

)

3

(

log

)

(



Determine f ‘ (x)
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