Applications of the Derivative Test


Name:______________

Section A- Multiple Choice (no calculator)
 Part marks awarded for working, but full marks for correct answer. 

1. The height of a ball above the ground in metres is given by the equation 
[image: image1.wmf], where t is in seconds. The maximum height of the ball, in metres, is:  




      



( 4 marks)

a) 6           b)8 

 c) 12            d) 16 

e) 20

2.  The position of a particle is given by the formula 
[image: image2.wmf].  At t=1, for which one of the values of k will ALL of the following three statements be true? 

I) Its velocity is increasing   II) Its speed is increasing        III) It is moving towards 0

a)  k= 1    b)  k= -1     c)  k=2       d)  k= -2         e)  k=3

     (3 marks)

3. Cedar costs $5 per square metre and pine costs $4 per square metre. A box with a square top and bottom made of cedar and the other four faces made of pine. A box is to be built to have a volume of 10 cubic metres. The minimum cost of the box occurs when the sides of the square base, in metres, are: 

         a) 1       b) 1.5        c) 2        d) 2.5         e)  3



     (5 marks)     

4.  A cone has radius 4 cm and height 24 cm.  It is empty and is being filled with water at a constant rate of 16
[image: image3.wmf] 
[image: image4.wmf].  The rate of change of the radius, in cm/s ,after 8 seconds is:










( 5marks)

a) 1    
 b)  
[image: image5.wmf]        c) 
[image: image6.wmf]
d) 
[image: image7.wmf]
      e)  
[image: image8.wmf] 

5.   Two speedboats head off from the same point on a lake at the same time. One heads north at a constant speed of 60 km/h. The other heads west, at a constant speed of 80km/h. After 30 minutes, the ships are separating, in km/h, at a rate of: 

a) 30         b) 50         c)  100            d)  140           e)  150

( 4 marks) 

6. Two walkers start at the same place. The velocity of the first walker, named Abby, in metres per second is given by the formula 
[image: image9.wmf].  The velocity of the second walker, named Betty,  is constant at  5 metres per second.  After  8 seconds, 












( 4 marks)

a) they meet           b) Betty is 8 metres ahead              c) Abby is 8 metres ahead         

d) Betty is 6 metres ahead                                            e)  Abby is 6 metres ahead

Section B- Calculators Permitted- Work should be done on lined paper

Round answers to 2 decimal places.  Section B=20 marks 

Do ANY two out of the following 3 problems.

7.  A trough has the cross section of an isosceles trapezoid. The upper base measures 3 metres and the lower base 2 metres. The height of the cross section is 2 metres and the length of the trough is 5 metres. A hose is turned on and begins to fill the empty trough at a rate of 1.5 
[image: image10.wmf].Find:






(10 marks)

a) The increase in the water level in the trough when the height is 50 cm.

b) The increase in the visible surface area of water on the surface at this instant.

8. (10 marks)

a) Find the points of intersection of the curves 
[image: image11.wmf] and 
[image: image12.wmf]
b) Find the maximum vertical separation between these graphs between the points of       intersection. 

c) Suppose point A moves along one curve and point B moves along the other, with both beginning at (0,0) in such a way that  
[image: image13.wmf] = 0.2 units/minute in both cases.  Find the rate of change in the vertical separation between A and B after 5 minutes of motion.

9.  (10 marks)

A triangle has a constant perimeter of 60 cm. It remains in the shape of a right-angled triangle, though all three sides change in length.  When the legs of the triangle are 15 cm and 20 cm, the hypotenuse is decreasing in length at 3 cm/s.  Find:

a) the rate of change of the other sides of the triangle at this instant

b) the rate of change in the area of the triangle at this instant.
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