	MCV4U-1 UNIT 1 KEY QUESTIONS	Nicole Smith


Lesson 1:
1.

a) [image: C:\Users\Hamza\Desktop\Untitled.jpg]


Height in 0 seconds = -4.9(0)2 + 450 = 450m
Height in 2 seconds = -4.9(2)2 + 450 =430.4m
b) So the average velocity for the first two seconds after the ball was dropped:
(430.4-450)/2-0 = -9.8m/s (negative because the height of the ball is decreasing)
Correct
c)
i. Average velocity for 1 ≤ t ≤ 4:
Height in 1 second = -4.9(1)2 + 450 = 445.1m
Height in 4 seconds = -4.9(4)2 + 450 = 371.6m

So average velocity: (371.6 – 445.1) / (4-1) = -24.5m/s

ii. Average velocity for 1 ≤ t ≤ 2:
(430.4-445.1)/(2-1) = -14.7m/s
iii. Average velocity for 1 ≤ t ≤ 1.5

Height in 1.5 seconds = -4.9(1.5)2 + 450 = 438.975

So average velocity: (438.975-455.1) / (1.5-1) = -12.25m/s
		


d)
Instantaneous velocity at t = 1 second.
((-4.9(1)2 + 450) – (-4.9(0.99) 2 + 450))/ 1- 0.99 = (445.199 – 445.10)/ 0.01 = -9.751m/s

2.

a) The sugar will dissolve in: M = 10.5 – 0.4(5.121) 2 = 0 
So approximately 5.121 seconds


b) Average rate of change in the interval  0 ≤ t ≤ 1 
Mass in 0 second = 10.5 – 0.4(0)2 = 10.5
Mass in 1 second = 10.5 -0.4 (1) 2 = 10.1
So: (10.1 – 10.5) / 1-0 = 0.4g/s
c) [image: C:\Users\Hamza\Desktop\Untitled3.png]
Instantaneous rate of change at t = 2 seconds:
(-8.9 – 8.91569) / 2 – 1.99 = -1.596g/s

Good work!








3.
a) [image: C:\Users\Hamza\Desktop\Untitled2.jpg]

b) 

The average speed between 4 and 7 seconds is:
Distance when time = 4 seconds is 2(4)2 =32
Distance when time = 7 seconds is 2(7)2 =98

So: (98-32)/7-4 =22m/s
Correct
c) 
The instantaneous velocity at t = 4 seconds is:
(32-31.8402)/(4-3.99) = 15.98m/s

Lesson 2:

4.
a) Through some of the methods discussed in this lesson, I would find the average rate of change between two different points by incorporating the use of the formula [f(a)-f(b)]/(a-b).  The two points used in this method, however, have to be extremely close to each other, since we are trying to find the instantaneous rate of change.  The difference between the two points can be distinguished by a very small value, (i.e. 0.01) h. This equation illustrates the limit as h approaches 0: (f(a+h)-f(h))/((a+h)-a). Because the number I’m trying to find needs to be close to as 0 as possible, I used lim as h approaches 0 in this equation. If we solve this equation further, we can obtain the instantaneous rate of change. Using this, it is much easier and efficient for us to solve equations because we no longer need to use extremely small numbers such as 0.001 which may make it longer and more complicated for us.

b) 
i)

ii)  =

Thus,  

5.  The instantaneous velocity of the ball at t= 2 seconds is:
a) 

          = 0









Therefore, the instantaneous velocity of the ball at t = 2 seconds is 0m/s

b)









This shows the particle is at rest because at t=4, the instantaneous velocity of the particle is 0m/s.

Lesson 3:

6. 

a) By looking at the graph, the rate of change is:
Positive when x < -1 or x > + 1
Negative when   -1 < x < +1

	
b) By looking at the graph, the rate of change of zero is when x = -1 and x = 1
 
c) By looking at the graph:
The minimum is at (1, -2)
The maximum is at (-1,2)

7.
a) f(x) = 2x^3 – 7x^2 +4x + 1
f’(x) = 6x^2 – 14x +4
Plugging in x = 0 
f’(0) = 6(0)^2 – 14(0) + 4
f’(0) = 4
Therefore, at x=0, instantaneous rate of change is 4
Plugging in x = 1
f’(1) = 6(1)^2 -14(1) + 4
f’(1) = -4
Therefore, at x=1, instantaneous rate of change is -4

b) 
At x = 0 the function is increasing because the instantaneous rate (4) is positive.
At x =1 the function is decreasing because the instantaneous rate (-4) is negative.

c) 
There is a local maximum because the function is first increasing (at x=0) and then the function is decreasing at (x=1)
All correct
Lesson 4:

8. Calculating the derivatives of the following functions using (f(x+h) – f(x))/h

a) 
f(x) = x2-2x+1
=((x +h)2 – 2(x+h) + 1 –x2 – 2x +1))/ h
=(x2+ 2xh + h2 – 2x -2h + 1 – x2 -2x +1)/h
f’(x) = 2x + h – 2 
As h-> 0 
f’(x) = 2x -2

b) 
f(x) = x3 – 3x2 
((x+3)3 -3(x+h)2 –x3 +3x2)/h
=(3x2h+3xh2+h3 – 6xh -3h2)/h
=(h(3x2 + 3xh +h2 -6x – 3h)/h
=3x2 +3xh +h2 -6x -3h
As h-> 0
f’(x) = 3x2 – 6x
Correct
c) 
=( √(2x+2h) - √2x)/h  X  (√(2x+2h) + √2x /( √(2x +2h) + √2x)
=(( √2x+2h)2 – (√2x)2)/h(V2x+2h + √2x)
=(2x + 2h -2x)/h(√2x +2h + √2x)
=(2)/ ( √(2x+2h) + √2x ) 
As h ->0
f’(x) = (1)/ √2x

d) 	
= ((4)/(x+h+1) – (4)/(x+1))/h
= (-4h)/h(x+h+1)(x+1)
=(-4)/(x+h+1)(x+1)
As h-> 0
f’(x) = (-4)/(x+1)2

9.
The derivative of a cubic function will always be a quadratic function.  There is a specific tangent to each “x” value on every cubic function. Corresponding ordered pairs of each of the x values and the slope of the tangent can be made. If those ordered pairs a graph, a quadratic graph is obtained.  Second differences can be used to confirm this; it is a quadratic function if the second differences are equal.

Lesson 5:

10.
a) f(x) = x4 -2x2 +1
f’(x) =4x3 -4x +1

b) 
f(x) = (x2-3x)2
f’(x) =2(2x-3)(x2 -3x)

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)

d) 
f(x) = √x -3 √x
f’(x) =((1/2)x1/2 -1) – ((1/3)1/2-1
=1/(2√x) – 1/(3 (3√x2))

e) 
f(x) = (3x)/(x2 + 4)
f(x) = 3x(x2 + 4)-1
f’(x) =3x[-1(2x)(x2+4)-2] + (3) (x2 +4)-1
f’(x) = (-6x2)/(x2 + 4) + (3)/(x2 +4)
Good work!
11. 	
The slope of the tangent is -3/2, this can be found by looking at the equation y = -3/2(x) -1. The coefficient is -3/2.
By taking the derivative of the curve  y = (2)/3x-2   , the following is obtained:
y’=(((0) (3x-2) – (2) (3) ))/(3x-2)2
y’=((0)-2(3))/(3x-2)2
y’=-6(3x-2)-2
Plugging in y’ = 0
-3/2 = -6(3x-2)-2
-3(3x-2)2 = -6(2)
(3x-2)2=4
X=4/3 or x=0
Y= 2/3(4/3) -2
Y=2/2 so y=1
	
X can also equal 0, so:
Y = 2/3(0) -2 
Y= -1
 
Due to this, it can be said that the tangent line of the two points parallel to y= -3/2x -1contains the points (4/3,1)& (0,-1).


12.
f(x) =x2 -3x-4
f’(x) =2x-3
7=2x-3
10=2x
X=5
By substituting x = 5 into the equation, the following is obtained:
52- 3(5) -4 =6
The coordinates therefor are (5,6)

For the y –intercept (b) the following is obtained:
6=7(5) +b
-29 = b

So the equation of the tangent to y=x2-3x-4 that is parallel to line y=7x +3 is
 y = 7x -29

Good start for unit 1. Your mark for this unit is 88/88 = 100%
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