Applications of the Derivative Test


Name:______________

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

1 
 A particle is moving along the x-axis so that at time t its velocity is given by 
[image: image1.wmf].       At the instant when t=0, the particle is at the point x=2. The position of the particle at t=3 is: 




(4 marks)   


a) 12

b) 16

c) 20

d)24

e) 28



2 The position of a particle is given by the formula 
[image: image2.wmf] .  At t= 1, which of the following statements is correct?  Circle each CORRECT STATEMENT.

 (3 marks)

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

3.  The volume of a cube is increasing at a rate of 20 
[image: image3.wmf]. How fast, in 
[image: image4.wmf], is the total surface area of the cube increasing at the instant when each edge of the cube is 10 cm?  











( 4 marks)


a)
[image: image5.wmf]

b) 2

c) 4

d) 6 

e) 8

4.  A rectangle has two vertices on the x-axis and two vertices on the parabola 
[image: image6.wmf], where k is a positive constant. If the maximum area of the rectangle occurs when x=1, then the value of k is:







(4 marks)

              a)  3        b) 6         c) 9         d) 12           e) 15

5.  The diagonal of a rectangle is increasing at 1 m/s. The two sides, 
[image: image7.wmf]and 
[image: image8.wmf], of the rectangle, are increasing such that 
[image: image9.wmf].  At the instant when 
[image: image10.wmf]=4 and 
[image: image11.wmf]=3, the value of 
[image: image12.wmf] is:     







(4 marks)

a) 
[image: image13.wmf]        b) 1            c) 2                 d) 5             e)  
[image: image14.wmf]
6.  The motion described by the formula 
[image: image15.wmf] in the interval [0,3] , where k is a constant, is such that the average velocity over the interval equals the instantaneous velocity at t=1. The value of k is:





(4 marks) 

a) –5         b)   -3            c) 6             d) 7                e)  9

Section B- Long Answer- Work should be done on lined paper

Round answers to 2 decimal places.
7.  Laura has playdough which she is rolling. The volume of playdough she uses remains constant at 
[image: image16.wmf] 
[image: image17.wmf]. It remains in the shape of a cylinder.  When she begins rolling it, the radius of the cylinder is 20 cm.  The height is increasing at a constant rate of 3 cm/minute. 








(10 marks)

a)   Find the rate at which the total surface area is changing when the height is 12 cm.

b) Find the dimensions of the cylinder of playdough when the total surface area is a minimum and the amount of time that the playdough has been rolled at this instant.

8.   There is a diving rock that is located in the middle of the lake near my cottage. It is located 2 km directly east along the straight shoreline and then 500 metres directly out into the water.  Of course, I would like to get there in a minimum amount of time, so I can run part of the 2 km and boat out the rest of the way from there. (I do the same thing on the way back, so I just leave my boat at the same place all the time). I know that my boat can travel at 5 m/s. I know that when I run at a constant speed of k m/s, I leave the boat after running exactly 1 km!  Find my constant running speed.










    (10 marks)

9.  A balloon is floating up and down in a crazy way after a hole has been pricked into it. It’s height at any time t
[image: image18.wmf] is given by the formula  
[image: image19.wmf] , where
[image: image20.wmf].

(Assume it does not move horizontally at all)

a)   Find the maximum height of the balloon. How long does it take for the balloon to         land? 

b)   Find the total distance travelled by the balloon. 

c) A person with a flashlight aims it at the balloon from a point 6 metres above the ground. The flashlight is 8 metres west of the vertical path of the balloon. How fast is the shadow of the balloon moving along the ground 1 second after the balloon is released?

      (10 marks)

[image: image21.wmf]
_1009512160.unknown

_1009512265.unknown

_1009557512.unknown

_1009611403.unknown

_1041405281.unknown

_1009557649.unknown

_1009557635.unknown

_1009512359.unknown

_1009547347.unknown

_1009512299.unknown

_1009512189.unknown

_1009512214.unknown

_1009512180.unknown

_1009474197.unknown

_1009474449.unknown

_1009512087.unknown

_1009474207.unknown

_1009473592.unknown

_1009474087.unknown

_1009472910.unknown

