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Suppose that we have two functions f(x) and g(x) and they are both differentiable.
1. If we define F(x)=(f∘g)(x) then the derivative of F(x) is, F′(x)=f′(g(x))g′(x)

2. If we have y=f(u) and u=g(x) then the derivative of y is,  
[image: ]
Product Rule:
First write call the product y and take the log of both sides and use a property of logarithms on the right side.
[image: ] 
Next, we take the derivative of both sides and solve for y′
[image: ]
Finally, all we need to do is plug in for y and then multiply this through the parenthesis and we get the Product Rule.
[image: ] 

Quotient Rule:
Now let’s do the proof using Logarithmic Differentiation. We’ll first call the quotient y, take the log of both sides and use a property of logs on the right side.
[image: ]
Next, we take the derivative of both sides and solve for y′. [image: ]
Next, plug in y and do some simplification to get the quotient rule.
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Object at rest:
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The object is moving right  at v(t)>0
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The object is movig to the left  at v(t)<0
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Find the point on the curve y=√(2x-1) where the tangent line is parallel to the line x-3y=16
Put the line into the y = mx+b format where m is the slope:
 
 x - 3y = 16
-3y = -x + 16
y = (1/3)X - 16/3
 
The slope of this line is 1/3.  A tangent line to y = (2x-1)1/2 will be parallel if it has the same slope (1/3).  The slope of the tangent line is equal to the derivative of y = (2x-1)1/2.  Use the chain  rule and the power rule to find the derivative.  Let u = 2x-1:
 
dy/dx = dy/du · du/dx = du1/2/du · d(2x-1)/dx = (1/2)u-1/2 · 2 = (2x-1)-1/2
 
We want:
     1/3 = 1/(2x-1)1/2
     (2x-1)1/2 = 3
     2x-1 = 9
     2x = 10
     x = 5
 
     y = (2·5-1)1/2 = 91/2 = 3
 
The point is (5, 3)
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mx=1+x2 at the point x=a
2a*a=1+a2
2a2=1+a2
2a2-a2=1
a2=1
a=±1
The equation for tangent line is y=2ax or y1=2x and y2=-2x
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a)
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2. Use the rules to differentiate each of the following functions. Find the slope of
the tangents at each function when x=3.
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3. Use implicit differentiation to find ?
v
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(b) w=x'+1
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Math 31 - Calculus Assignment Chapter 2 and Chapter 3

1. Use First Principles to find the derivative of the following function

Fo=vx
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6. Explain how to use the chain rule in calculus. (DO NOT USE AN EXAMPLE)
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7. Prove, using limits, the product or the quotient rule.
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8. An object was moving according to the following equation, where s(t) measures the
position in metres ad  is in seconds.
s(0)=20"+4r —1

(o) Calculate the velocity and acceleration functions.
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(b) Sketch the graphs of position, velocity, and acceleration.
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(c) When was the object at rest?
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(d) When was the object moving fo the right?
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(e) When was the object moving to the left?




image58.wmf
)

12

.

0

,

45

.

1

(

11

.

0

45

.

1

0

1

8

6

2

-

<

<

-

<

-

+

on

right

the

to

moving

in

object

The

t

t

t


oleObject20.bin

image59.png
9. At noon, ship A is 30 km east of ship B. Ship A is sailing north at 30 km/h and ship
Bis sailing west at 15 km/h. How fast is the distance between the two ships
changing at 4 PM?>
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10. A paper cup has the shape of a cone with height 8 cm and radius 3 cm at the top.
Water is poured ino the cup at a rate of 2 cm/s. How fast is the water level

rising when the water level is 6 cm deep? (V... %xﬁh )
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image65.png
11. A rectangle is expanding so that its length is always twice its width. The perimeter
of the rectangle is increasing at a rate of 6 cm/min. Find the rate of increase of
the area of the rectangle when the perimeter is 40 cm.
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image67.png
12. Find the point on the curve y=+2x~1 where the tangent line is parallel to the line
x-3y=16.
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13. Find the equations of both lines that pass through the origin and are. fangent to
the parabola )
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image70.png
Sues Submarines has determined that the monthly demand for their
‘submarines is given by
30000 -
10000
and the cost of making v submarines is
Cw) = 6000 + 0.8¢
(@ Graph the demand function.
the following table to illustrate the demand at the given

»

050 SO0 SIS0 200 $250  $3.00

(© Find the revenue function.
(@) Find the marginal revenue function.

ind the marginal revenue when x = 1000,
ind the profit function.
(&) Find the marginal profit function.
(1) Find the marginal profit when x = 10 000





