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1. Evaluate each of the following limits, indicating if they do not exist. Clearly show all work! [32]
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s¢ thc graph provided to fill in the blanks below. [6]
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3. Use the definition of a derivative to delem-u'ne & - given thatf(x) = +/3x + 1. [5]
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4. Let f(x)=1 x' -2 s i =l=x<2
l . if x=2
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(a) Check f{x) for any points of discontinuity. Clearly show your work for all continuity cheeks.

Provide a mathematical reason to validate any point(s) where f(x) is discontinuous. [6]
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5. Determine the coordinates of any point(s) on the function f(x)=x" =3x+5 where a tangent line

would be parallel to the line x+ y=4. (Must use limits!) [6]
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6. Determine the equation of the nermal to the curve y= ——I atx=-2. (Must use limits!)  [6]
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Find a parabola with equation y = ax® + bx + ¢ that has slope —4 atx = |, slope 8 atx = -1 , and passing through the
[4)

paint (1,6).
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I. Constant Functions

e Sketch the function y =2

What is the slope?
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The derivative of a constant will always be equal to "0".

Formal Proof:
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I1. Power Functions
We want to come up with a rule to differentiate functions of the form f (x)=x" .x € R
Here are a couple derivatives that we would have already looked at using limits:
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Using the definition of a derivative to differentiate f(x) = X'
would lead to ...
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Do you see a pattern emerging?

The Power Rule (General Version) 1If n is any real number, then

d
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(x") = nx

Let's practice using the power rule...

Differentiate each of the following functions:

L. f(x)=x" 2. f(x)y=x" "
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Constant Multiples

m The following formula says that the
derivative of a constant multiplied by
function is the constant multiplied by
derivative of the function:

The Cemstant Multiple Rule I ¢ is a constant and [ is a differentiable function,
then
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Sums and Differences

m These next rules say that the derivative of
a sum (difference) of functions is the sum
difference) of the derivatives:

The Sum Rule If fand g are both differentiable, then
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The Difference Rule If fand g are both differentiable, then
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Demonstrate what this all means...

Differentiate each of the followmg
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The Nature of Roots

Any quadratic equation of the form ax? + bx +
the quadratic formula

. —b +/b* — 4ac
B 2a '
The SGS%BPB is called the discriminant, and enables you to

observe the nature of the roots without actually finding the roots.

¢ =0 can be solved using

There are 3 situations.

1. The roots are
real and unequal.

2. The roots are
real and equal.

3. The roots are
non-real.

-saing the nature of the roots can give you one more piece of information
when a sketch of the quadratic is required.

1. Real and Unequal Roots

When b2 — 4ac > 0, the quadratic has two
real and unequal roots. Notice that the
discriminant of x* + x — 6 = 0 is 25, and
y=x%+ x — 6 has 2 real and unequal roots.

2. Real and Equal Roots

When b* — 4ac = 0, the quadratic has two
real and equal roots. Notice that the
discriminant of x? + 2x + 1 = 0is 0 and
the roots of y = x2 + 2x + 1 are

x= INM./\QNEQXI INNJ/\m.

3. Non-Real Roots

When b* — 4ac < 0, the quadratic has non-real
ts. Notice that the discriminant of

x*+3x+ 5=0is —11 and that

¥ =x%+ 3x + 5 does not cross the x-axis.
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Review how to calculate the discriminant. MV
The value of the discriminant for various im&mﬁo equations is given.
Describe the nature of the roots. , :
@ 3 () —025 © ~1 @ T
(e) 25 # 0 () —4 ® V1
e Calculate the discriminant.
o Describe the nature of the roots. ,
> 3 I p——
@ - 6x+2=0 (0 32 —x+5=0
(0 3x>—5x+2=0 @ 7x*—x+3=0
() 4x* +3x+2=0 ) wa 2x+6=0
(g) x> +8x+16=0 () 5x> —5x+1=0
Describe the “nature of the roots” for each equation. o
(@) 6x* —x+2=0 (0) 4x*=3x—1=0 @ x*—Tx+ =0
(@ 9%* —18x+4=0 (o) 4x*—12x+9=0 (2> +x—-1=0
Each equation describes a quadratic function. How many times does each
graph cross the x-axis? . _
(@) y=2x>+5x + 7 (b) y=dx® +4x + 1 © y=x*+6x+2
Remember: To find the values of a, b and c, the quadratic equation must
be in the form ax? + bx + ¢ = 0.
What do you know about the x-intercepts of each function?
(@) y=2x2+3x+1 (b) y=x>—T7x+6 (©) y=5x*+4dx +3
Express the discriminant of each equation in terms of k.
(@) x> —6kx +9%k*=0 (b) kx®—(k—3)x+5=0 (c) kx? —Skx +3 =0
Find the value(s) of k so that each equation has real and equal roots.
(a) kx> —6x+2=0 b)) x>+ Ek—8x+9=0
For what value(s) of m does each equation have non-real roots?
(@) x> -mx+3=0 (b) mx* —6x+2=0
For what value(s) of p does each equation have real and unequal roots?
(@) 5x> —(p—1)x+1=0 () px* +2x+p—3=0
Describe the nature of the roots for each equation.
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