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Math 124


#44 Practice for Final Exam
(1.1-7.1)

1.
Let n be a constant. For each of the following, find dy/dx:
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2.
Find each of the following:
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3.
Consider the family of parabolas y = (a + 3) + 6ax – a2x2 with a (0.

(a)
Explain how you know that each parabola in the family has a unique point where the 

y-coordinate is a maximum.

(b) Find this maximum y value as a function of the parameter  a.

4.
A shipping company has decided to limit the packages it accepts for overnight delivery to rectangular boxes with the sum of the three dimensions, length, width and height less than 57 inches. A box manufacturer wants to make several different boxes that fit these restrictions, but have the largest possible volume. The owner suggests that the different boxes be distinguished by the ratio of two of the sides. For example a size 1 box would have two equal sides, a size 2 box would have one side twice another side, and in general a size n box would have one side n times the other. But one employee points out that if this is the way they produce the boxes, then all their boxes will have one side with length 19 inches.  Is the employee right or wrong?  Justify your answer.

Hint: Find  x  so that the volume is a maximum.
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5.
Consider the curve parametrized by
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(a)  Find the point on this curve at  t = 2.


(b)  Find the equation of the tangent line to the curve at  t = 2.


(c)  Find the value of  t  such that the curve is the greatest distance from the x-axis.

6.
A pile of crushed rock is increasing in volume at a rate of 23 ft3/min. The pile is in the form of a right circular cone. At one point in time, the pile has a height of  h = 4 ft and a radius of  r = 6.5 ft. which is expanding at a rate of 0.25 ft/min. How fast is the height of the cone expanding at that moment?
The volume of a right circular cone is 
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7.
Let  f(x)  be a function differentiable on [0, 2]. Values of this function are given in the table:

	
	x
	0.0
	0.5
	1.0
	1.5
	2.0

	
	f(x)
	3.6
	3.5
	3.0
	2.5
	2.7



Now  f(x)  has linear approximation  q(x)  so that the line  y = q(x)  is tangent to  y = f(x)  at 

x = 1.  Fill in the following table for the tangent line  q(x).
	
	x
	0.0
	0.5
	1.0
	1.5
	2.0

	
	f(x)
	
	
	
	
	


8.
Sketch a curve 
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  on  [-5, 5]  satisfying the following conditions:
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 takes on the values  -2  and  2  somewhere on [-5, 5].
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  for  0 < x < 5,  and 
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  for all  x.

Explain why your curve meets these conditions.
9.
Find the equation of the line tangent to the curve 
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  at the point (a, a).

10.
For what value(s) of  k  does 
[image: image15.wmf]k

kx

kx

x

x

f

+

+

-

=

2

3

)

(

  have a point of inflection at  x = 5?
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