Applications of the Derivative Test


Name:______________

Section A- Multiple Choice- NO CALCULATORS

 Part marks awarded for working, but full marks for correct answer. 

1 A ladder which is 5 m long slips down a wall at a rate of 2 m/s. How fast, in m/s, is the base of the ladder moving away from the wall at the instant when its height above the ground is 3 metres?





      ( 4 marks)

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

2 The position of a particle is given by the formula 
[image: image1.wmf] .  At t= 2, 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 x coordinate of the point on the curve 
[image: image2.wmf] which is nearest (4,0) is x=

         a) 1       b) 2        c) 3        d) 4         e)  5



     (5 marks)     

4.  A cone has radius 5 cm and height 15 cm.  It is empty and is being filled with at a constant rate of  12
[image: image3.wmf] 
[image: image4.wmf].  Find the rate of change of the radius, in cm/s, when the radius of the water is 2 cm.






( 5marks)

a)  0.5       b)  1        c)   1.5      d) 2.5        e)  3 

5.  The motion described by the formula 
[image: image5.wmf] has a maximum position of 
[image: image6.wmf]
a) 8         b) 4         c)  0            d)  3           e)  10


( 4 marks) 

6.  The same motion described by the formula 
[image: image7.wmf] in the interval [0,100] .  The time at which the average velocity over the entire interval equals the instantaneous velocity is at t= 

 









( 4 marks)

a) 15        b) 25              c) 35             d) 50                e)  100

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

Round answers to 2 decimal places.  Section B=25 marks

7. The graphs shown below describe the motion of two ships.  The first ship(A) is travelling due west from a harbour.  The second represents a ship travelling due north from the same harbour. The ships leave the harbour at the same time. Use the graphs to estimate how quickly the ships are separating after 1 hour.

              

Ship A in km, time on x axis is in hours

[image: image8.wmf]


Ship B in km, time on x axis is in hours

[image: image9.wmf]









(7 marks)

a) 64 km/h     b)  42 km/h               c)  34 km/h           d)  10 km/h           e) –20km/h    

8.   ( 9 marks)

a) A 3 metre long trough has a cross section in the shape of an isosceles triangle with a depth of 80 cm and a width of 60 cm.  If the trough is initially full and water allowed to drain from it at a rate of 450 
[image: image10.wmf], find the rate at which the water level is changing at the instant when the water is 1 cm deep.

b) Find the rate at which the water level is changing after 2 minutes.

9.  (9 marks)

a) Find the maximum area of a rectangle ABCD with A at (0,0), B on the  x-axis, C a point in the first quadrant on the curve 
[image: image11.wmf], and D on the y-axis.  











( 5 marks)

b) Suppose we consider the same GENERAL rectangle ABCD  described in part a).  Write down a formula for the perimeter of ABCD.


( 1 mark)

c) When the width of the rectangle is 3 units (ie when x=3), it is known that the perimeter is decreasing at 2 units/second. Find the rate at which the width of the rectangle is changing at this instant.




(3 marks)

Answers to Applications of the Derivative  Test

Section A:

1. B  2. III only   3.  B   4.  B   5.  B   6.  B

Section B

7. C  8. a) –2  b) h=56,5, so dh/dt= -0.018  9. a) 15  b) 
[image: image12.wmf] c) incr at 1.5 u/sec
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