Math 72: 8.3 & 8.4 Solving Quadratic Equations
Obijectives:
1) Solve equations by the square root property.
2) Solve equations using completing the square.
b+ b —dac
2a
4) Use the discriminant D =b* —4ac to determine the number and type of solutions.
5) Summarize the methods for solving quadratic equations.

3) Solve quadratic equations using the quadratic formula. x = —

6) Solve application problems involving quadratic equations.
a. Solve an equation for a specified variable.
b. Find the x-intercepts of a quadratic function f(x) = ax? + bx + ¢
c. Solve uniform motion (D=RT) problems.
d. Use position functions.
e. Geometry problems

Examples

Simplify:

y 9 [361 2 12-8y7 3) 10— 20— 288
10 100 16 16

4) Solve by factoring, then by the square root property: x> —81=0
5) Solve by the square root property.

a. 2x*-24=0
b. (2x-5)' =-16
6) 3p’-6p=4

a. Solve by CTS & square root property

b. Identify the number and type of solutions using the previous work.
7) Solve for the specified variable:

a. E=mv?forv

b. a? =c?—b%forb
8) Solve by the QF. Identify the number and type of solutions.

3. 3X*-9x+8=0

b, 6X>—17x—-14=0

c. 25x*=20x+4=0
9) Without solving the equation, calculate only the discriminant and use it to determine the number and

type of solutions.

3. 2X°—4x=3
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10) An investment of $2000 grows to $2420 when compounded annually for two years. What is the interest

rate?
1) Find all intercepts of
a. f(x)=2(x—1)2?+3
b. f(x) =-:-x2 -2x—-1
12) Together, an experienced word processor and an apprentice word processor can create a document in 6

hours. Alone, the experienced one can do the job 2 hours faster than the apprentice can do it working
alone. Find the time for each to do the job alone.

13) Beach and Fargo are 400 miles apart. A salesperson travels from Beach to Fargo on Monday , and back

to Beach on Tuesday. On Tuesday, she drives 10 mph faster. The total time spent driving was 14—32—

hours. Find her speed in each direction. Round to the nearest mile per hour, if necessary.

14) Suppose that an open box is to be made from a square sheet of cardboard by cutting 2-inch-by-2-inch
squares out of each corner and folding the sides up. The finished box has volume 128 cubic inches. Find
he original dimensions of the sheet of cardboard.

15) Students cut diagonally across the lawn instead of walking two sidewalks which form a right angle. The
path on the lawn is 20 feet, while they travel x feet and x+2 feet on the two sidewalks. How many feet do
they save by cutting across the lawn?

16) A water tank can be filled by the large and small inlet pipes in 3 hours. The large inlet pipe can fill the
tank in 2 hours less time than the small inlet pipe. Find the time, to the nearest tenth of an hour, that
" each pipe takes to fill the tank alone.

17) Bill and his son Billy can clean the house together in 4 hours. Billy takes an hour longer by himself than
Bill takes by himself. How long, to the nearest hour, does it take each one to ciean the house, if working
alone?

18) At the 2007 Grand Prix of Long Beach auto race, Simon Pagenaud posted the fastest lap speed, but
‘Sebastian Bourdais won the race. One lap through the streets of Long Beach is 10,391 feet (1.968 miles)
long. Pagenaud’s fastest lap speed was 0.55 foot per second faster than Bourdais’s fastest lap speed.
Traveling at these fastest speeds, Bourdais would have taken 0.25 second longer than Pagenaud to
complete a lap.
a. Find Sebastian Bourdais’s fastest lap speed during the race. Round to two decimal places.
b. Find Simon Pagenaud’s fastest lap speed during the race. Round to two decimal places
¢. Convert each speed to miles per hour. Round to one decimal place.
19) A family drives 500 miles to the Grand Canyon. The return trip was made at an average speed 10 mph

faster. The total traveling time was 18% hours. Find the speed to the Grand Canyon and the return

speed.
| Sign of the discriminant | Perfect Square Number of solutions | Type of solutions
Positive Perfect square* 2 Real, rational
X Not a perfect square 2 Real, irrational
Zero* Doesn’t matter 1 Real, rational
Negative Doesn’t matter 2 Complex

*If the discriminant is a positive perfect square or zero, the equation can be factored.




M ds for Solvin a

i ti

Method

Advantages

Disadvantages

Things to remember

ax’ +bx+c=0

(3] =53
X+—| =—Z4| =
2 a \2

e Does not usually
involve simplifying
complicated square
roots.

e GC’s MATH >frac
makes the fraction
calculations easy.

e Isused to create the
quadratic formula.

order.

e Fractions result

when a#1 orbis
not even.

Factoring e Some equations e Someequationsare |e The right-hand-side
using zero-product factor easily. difficult to factor. of the equation must
property x}-6x-7=0 T2x* -41x-117=0 be zero.
(x+e)x-d)=0 x*—6x=0 e Other equations
x=-e,d e Factoring can be cannot be factored
used to solve higher- atall.
order equations. x:-6x+7=0
Square root property e Thisis the fastest o [solate the square
x*=n way to solve first.
_ equations in the e Mustinclude
x=tn forms: when taking the
x:=3 4(x_1)2 ~-8=0 square root of both
3 =12 (4x+1f=9 sides.
e RHS s not usually
zero.
Completing the square | ¢ Canbeusedtosolve |e The process has e Theleading
followed by the square any quadratic several steps which coefficient must be
root property. equation. must be done in 1, so divide entire

equation by any
leading coefficient.
e RHSis notzero.

b 2
e Mustadd (5) to

both sides of the
equation.
e Thefactor is always

E 2
2

Quadratic formula

e Can be used to solve

o Always requires

e Equation mustbe

and gain intuition.

e Must calculate twice
if there are two
answers.

e Won't help if
answers are
comptex.

axrl+bx+c=0 any quadratic simplifying a fully simplified (no
—b+ m equation for all complicated square parentheses) and in
= >a solutions. root. standard form.
e Must memorizethe |e RHS mustequal zero.
formula. Entire formula is
divided by 2a, not
just the radical.
Graphing e Useto check work Approximate. e Intersection method

- two graphs, one for
LHS and one for
RHS.

e Xx-Intercept method -
one graph of LHS-
RHS or RHS-LHS.
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. ' An investment of $2000 grows to $2420 when compounded annually for two years. What is the interest
rate?
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 Together, an experienced word processor and an apprentice word processor can create a document in 6
hours. Alone, the experienced one can do the job 2 hours faster than the apprentice can do it working
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_ alone. Find the time for each to do the job alone.
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B
~ Beach and Fargo are 400 miles apart. A salesperson travels from Beach to Fargo on Monday , and back to

Beach on Tuesday. On Tuesday, she drives 10 mph faster. The total time spent driving was 14—?— hours.
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Find her speed in each direction. o 3
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\@ ~~” Suppose that an open box is to be made from a square sheet of cardboard by cutting 2-inch-by-2-inch
squares out of each corner and folding the sides up. The finished box has volume 128 cubic inches. Findt he
™ original dimensions of the sheet of cardboard.
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/0 @ A water tank can be filled by the large and small inlet pipes in 3 hours. The large inlet pipe can fill the

N tank in 2 hours less time than the small inlet pipe. Find the time, to the nearest tenth of an hour, that each
ipe takes to fill the tank alone. o ~ - ,,’
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. ’5( / Bill and his son Billy can clean the house together in 4 hours. Billy takes an hour longer by himself than
- Bill takes by himself. How long, to the nearest hour, does it take each one to clean the house, if working
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@0 \ i At the 2007 Grand Prix of Long Beach auto race, Simon Pagenaud posted the fastest lap speed, but
”Sebastian Bourdais won the race. One lap through the streets of Long Beach is 10,391 feet (1.968 miles)
long. Pagenaud’s fastest lap speed was 0.55 foot per second faster than Bourdais’s fastest lap speed.
~~  Traveling at these fastest speeds, Bourdais would have taken 0.25 second longer than Pagenaud to
complete a lap.
a. Find Sebastian Bourdais’s fastest lap speed during the race. Round to two decimal places.
b. Find Simon Pagenaud"s fastest lap speed during the race. Round to two decimal places.
c. Convert each speed to miles per hour. Round to one decimal place.
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