MCV4U Unit 1:  Key Questions
[bookmark: _GoBack]Lesson #1
1)      a)
                                                             [image: ]


Good graph; accurate points, smooth curve, mostly only positive values included.  You do need axis labels, for instance “height (m)” and “time(s)”, and a title, when graphing real-life situations.  [2/3]


b)  Average velocity for the first 2 seconds
      Average rate of change = 
 H(0) = 450    and     H(2) = 430.4
=     =   =   =-9.8 metres/second
[1/1]

c) i) H(1) = 445.1   and   H(4)=371.6
   =   =   =   =-24.5 metres/second
[1/1] 

  ii)  H(1) = 445.1  and H(2) = 430.4
   =   =    =    =-14.7 metres/second
[1/1]

iii) H(1) = 445.1   and H(1.5) = 438.975
=   =   =   =-12.25 metres/second
[1/1]

d)  Approximate Instantaneous velocity at t=1 second.
    H(0.5) = 448.775    and    H(1) = 445.1
=   =  =   =-7.35 metres/second
[1/1]
2)                 a)  M=10.5-0.4t2 
                     -0.4t2+10.5=0
    -0.4t2=-10.5
         t2=
        t=
        t=5.12 seconds
[2/2]

b)  Average Rate of Change 
     M(0) = 10.5    and  M(1) = 10.1
     =  =  =-0.4 grams/second	 
[1/1]

c)  Approximate Instantaneous Rate of Change at t=2 seconds
     =  =  =  = -1.56 grams/second
[1/1]

[image: ]


[1/2]
3)    a)  
[image: ]

[2/3]

b)   Average speed
                d(4) = 32     and     d(7) = 98
       =    =   =   = 22 metres/second
[1/1]

c)   Approximate Instantaneous Velocity at t=4 seconds
       d(4) = 32   and d(3.9) = 30.42
      =   =    =   =15.8 metres/second
[1/1]

Total for Lesson 1:  16 / 19
Lesson #2
4)   a) To find the instantaneous rate of change at the point (a, f(a)), another point needs to be used that is close to the point (a).  Instead of using complicated numbers, it is possible to use the point              (a+h, f(a+h)) to find the slope of the secant. Since h=0, the instantaneous rate of change is actually found by using one point.  The formula is:  
[3/3]
    b)  i)   =  =  =  
[1/1]
         ii)   =  =  = 2(2) -3 = 1 
[2/2]
5)  a)  The instantaneous velocity of H(t) at t=2 seconds:
Use only one “=” on a line; each new one should start a new line.  Working vertically makes it easier to spot errors.
           H(2) = -5(2)2+20(2)+1 = 21    and    H(2+h) = -5(2+h)2+20(2+h)+1
           =  
= 
        = 
=  
=  
=  
= 0 metres/second
[4/4]
   b)  d(4) = 42-8(4)+15 = 1      and      d(4+h)= (4+h)2-8(4+h)+15
         =  = 
       = =  =  = 0 metres/second.  The ball is at rest at t=4 seconds.
[3/3]
Total for Lesson 2:  13 / 13
Lesson #3 
6)   a)  The function is increasing when x<-1 and when x>1 so the rate of change is positive in these                           intervals.  The function is decreasing when -1<x<1, so the rate of change is negative in this interval.
[2/2]
 b) The rate of change is 0 at x=-1 and x=1
[1/1]
 c)  The local maximum is at x=-1 or at the point (-1,2) or (-1,f(-1)). The local minimum is at x=1 or at the point (1,-2) or (1,f(1)).
[1/1]
7)  a)  Instantaneous rate of change at x=0 is:  4
      f(0+h)= 2(0+h)3-7(0+h)2+4(0+h)+1                                         f(0)=2(0)3-7(0)2+4(0)+1 
      f(0+h) =2h3-7h2+4h+1                                                              f(0)=1
     f(0+h)-f(0)= 2h3-7h2+4h+1-1                                                                                                                         = =  =  
=  = 4
[3/3]
Instantaneous rate of change at x=1 is:  -12
         f(1+h)= 2(1+h)3-7(1+h)2+4(1+h)+1 √                                        f(1)=2(1)3-7(1)2+4(1)+1 
Notice that it is +4 before the (1+h)
        f(1+h) = 2(1+3h+3h2+h3)-7(1+2h+h2)-4-4h+1                        f(1) = -8	2-7+4+1=0, not -8
     So, in the line above, it is +4+4h, not -4-4h. 
f(1+h) = 2+6h+6h2+2h3-7-14h-7h2-4-4h+1 
        f(1+h) = 2h3-h2-12h-8  From the change above, you have -4h rather than -12h, and 0 rather than -8.
      f(1+h) – f(1) = 2h3-h2-12h-8-(-8)                                                                                                        = =    =    
=  = -12
Since the 12 became a 4, the correct final answer is -4, rather than -12.
[2/3]
b)  The function in increasing at x=0 because the rate of change is positive. And at x=1, the function is decreasing because the rate of change is negative.
[2/2]
c)  I expect a local maximum because  as x is passing 0, the y-value is increasing, however as x is approaching 1, the y-value is decreasing, which means that the graph has reached a maximum point and has started to decrease.
[2/2]
Total for Lesson 3:  13 / 14
Lesson #4 
8)  a) f(x)=x2-2x+1                  = 
                                          =    =       =    =h+2x-2
       As h approaches 0,   = 2x-2  
         So, f’(x) = 2x-2
[2/2]
b)  f(x)=x3-3x2             =     =
                                 =   =   =  3x2+3xh+h2-3h-6x
       As h approaches 0,     =  3x2-6x
        So, f’(x) = 3x2-6x   
[4/4]
c)   f(x) =          =  =   ×   = 

=  =  =  = 
       As h approaches 0,  =  =  = 
        So, f’(x)= 
[4/4]
d)  f(x) =          =   
=    At this point you have :

Think of it this way; you are multiplying 4/(x+h+1) top and bottom by (x+1), and 4/(x+1) top and bottom by (x+h+1).  The numerators don’t become part of the denominator.  Or, to use a more concrete example, consider ; the denominators do not get multiplied by 4.
=  = 
                       =   =   
        As h approaches 0,   =   =   
     So, f’(x) =   
[3/4]
9)  To find the derivative of a cubic function, we use the formula f’(x) = . This shows that the derivative is a quadratic function. This is the first principle definition of the derivative.  The question asks what you did in this lesson.  At the beginning you found the slope of the tangent at various spots along the cubic function, plotted the points, and observed that it formed a parabola.  Then you confirmed the observation by calculating the second differences.  
[1/2]
Total for Lesson 4:  14 / 16
Lesson #5 
It makes it easier to write comments if you put each part of the question after the previous, rather than beside.
10)  a)   f(x)=x4-2x2+x                            b)   f(x)=(x2-3x)2
            f’(x)=(4x4)’-(2x2)’+(x)’                      f’(x)=2(x2-3x)’(x2-3x)2-1
            f’(x)=4x3-4x+1                                   f’(x)=2(2x-3)(x2-3x)  You can leave it like this; no need to simplify.
                [1/1]                                                        f’(x)=4x3-18x2+18x	
	[2/2]
c)  f(x)=(x2+2)(2x3-5x2+4x)
    f’(x)=(x2+2)(2x3-5x2+4x)’+(x2+2)’(2x3-5x2+4x)
   f’(x)=(x2+2)(6x2-10x+4)+(2x) (2x3-5x2+4x)	This is fine.
   f’(x)=(6x4-10x3+4x2+12x2-20x+8)+(4x4-10x2+8x2)
   f’(x)=6x4+4x4-10x3+4x212x2-10x2+8x2-20x+8
  f’(x)=10x4-10x3+14x2-20x+8
[3/3]
d)  f(x)= -  = x1/2 – x1/3                 e)   f(x)=    =   3x(x-2+4) You’ve mixed up the denominator; it is [image: ].  You take the denominator, put it in a bracket, and add the -1 exponent.  If it’s already in a bracket with an exponent, you make the exponent negative.  Nothing changes inside the bracket.
     f’(x)=(x1/2)’ – (x1/3)’                                f’(x)=(3x)(x-2+4)’+(3x)’(x-2+4)
     f’(x)=x – x   =  x  =  x1/6                     f’(x)=(3x)(-2x-3)+3(x-2+4)
    f’(x) =                                                       f’(x)=-6x-2+3x-2+12
   [1/4]                                                                        f’(x)=-3x-2+12[0/4]
You have forgotten to subtract 1 from the exponent.  Also, 1/6 times x is not equal to x to the power of 1/6.  X to the power of a fraction means the 6th root of 6, not x divided by 6.
d)
[image: ]

=
e)

Correct final answer is .
11)   curve:  y=          
y’=2(3x-2)-1   This is not y’.  It is still the formula y, just written in a different form.
= 2(x)  This is not equal to the line above, and not the derivative.  I’m not sure how you found it.  The derivative of y, y’=(-1)(2)(3x-2)-2(3), which simplifies to y’=-6(3x-2)-2.
      parallel:  y= - x-1   tangent:  - 	If you believed that y’=2(1/3)x, then the slope would be 2/3, not -3/2.
    y’=2(x)                        y=  
   - =2(x)                        y=                  (-- )
   - =x                           y=
   x=- -                          y=- 
   x=-  
At the step where you have    - =x, if you want to isolate x, you would multiply both sides by 3/2, not subtract.
Correct steps:





Therefore x is either 0 or 4/3.  Substituting back into the original equation, you find the points (0,-1) and (4/3,1) where the tangent has the slope -3/2.
[0/5]
12)   y=x2-3x-4         y’=2x-3
     parallel: y=7x+3        tangent:  7
y’=2x-3                   y=(5)2-3(5)-4                      y=mx+b
7=2x-3                    y=25-15-4                          6=7(5)+b
7+3=2x                   y=6                                      6-35=b
x=                      (5, 6)                                     b=-29
x=5                                         equation of the tangent is y=7x-29
[7/7]
Total for lesson 5:  14 / 26
Grand Total for Unit 1:   70 / 88 = 80%
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Table of Values

       t D

0 0

1 2

2 8

3 18

4 32

5 50

6 72

7 98

8 128
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Table of Values

         t          H

0 450

1 445.1

2 430.4

3 405.9

4 371.6

5 327.5

6 273.6

7 209.9

8 136.4

9 53.1

10 -40
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Table of Values

       t        M

0 10.5

1 10.1

2 8.9

3 6.9

4 4.1

5 0.5

6 -3.9


