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Enrichment Topic A &

Commutative, Distributive, and
Associative properties

Commutative property:

For multiplication: Xy =y x
Example 1:

77 =77

For addition: x+y=y+x
Example 2:

5>+1::1+5’

Notice that numbers don’t commute under the operation of
subtraction:

4—-3%3—4

Distributive property: The product of a number and a sum is equal to
the sum of the individual products of addends and the number.

Example 3:
50 F1N = 354 30/
Example 4:

albFe)=ab+ac
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Associative property: The addition or multiplication of a several
numbers is the same regardless of how the numbers are grouped. The
associative property will always involve 3 or more numbers. The
parenthesis groups the terms that are considered one unit.

Associative property of addition:
Example 5:

547 +3) = (6+7)+3
()(-f-j)-fz:: XY+ (3*25

Associative property of multiplication:
Example 6:

(473 = 4-(73)
a .(b-c_): (q'bj't"_

Example 7: Name the properties illustrated by these equations:

8x + 2y = 2y + 8x Commutative property of addition

7+ (5+9) = (7 +5) + 9 | Associative property of addition

4 +19 =19 + 4 Commutative property of addition
5(8+3)=5-8+5"-3 Distributive property
x+y)+z=x+(y+2z) Associative property of addition
(a+b)x = ax + bx Distributive property

3x(2y) = (2y)3x Commutative property of multiplication
5:(9:3) =(5-9)-3 Associative property of multiplication

www.bluepelicanmath.com




Enrichment Topic A_teacher, page 3

Assignment: Name the properties illustrated by these equations:

1. 11-4=4-11

Commutative property of addition

N

C127(x 4+ y+2) = 127x + 127y + 127z

Distributive property

w

1+(2+3+4)=(1+2+3)+4

Associative property of addition

4. 3-54+8:5+4-5=(3+8+4)5

Distributive property

Ul

L f+g=g+f

Commutative property of addition

6. prq=q-p

Commutative property of multiplication
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7. m:(n:p)-q=m-n-(p-q)

Associative property of multiplication

8. arbc=b-a-c

Commutative property of multiplication

9. 115-(59-19) =(115-59) - 19

Associative property of multiplication

10. (47 —11)x =47x — 11x

Distributive property

*11. (76 —x)-(a+b)=(a+Db) (76 —x)

Commutative property of multiplication

*¥12. (76 —x)+ (a+b)=(a+b)+ (76 —x)

Commutative property of addition
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Enrichment Topic B &

Inequality conjunctions
and disjunctions

Consider the inequality conjunction:
-5<x<7

This is equivalent to

—-5<x and x £ 7 wherethe “and” implies an
intersection (overlap) of the answers

from each part.

Example 1: Draw the values of x given by —5 < x £ 7 on a number line.

—5< X amd x4 7

XS =5
._.5' O

7
- ;-x

)

In a similar way
3x—-5<2<x+1

is an inequality conjunction that can be separated into two parts:

3x—5<2 and 2<x+1 where, again, the “and” is implied.
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Example 2: Solve 3x-5<2<x+1

3x-542 anwl ZLx+4|

3Y & a+5 X+1> 27
ive 7 y>2-/

>/

An inequality disjunction is always written with an explicit “or” (with a
conjunction, the “and” is often implied) and typically looks like this:

(Inequality statement #1) or (Inequality statement # 2)

The “or” indicates that the union is to be taken of the answers from
both parts. The union, in turn, means to “take everything”.

Example 3: Find the solutiontox+2<1 or 2x+6<-4

X422 < | OMh AXNHC &~¥

X L—~2+! AX &—é 4
X L] RXY & ~/0
L —
s *2he
LLLL ° -~
& e
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Assignment:

1. Separate —5 < x £ —17 into two different inequalities.

—52) and wz-17

2. Separate—9 < x £ -2 into two different inequalities and then graph the
indicated values of x on a number line.

—~Fs ¥ and ¥4 -2

Y>—? ‘_;? -:L f} ?X
L A 2 - >
o s

3. Separate—1 < x+ 3 < 8 into two different inequalities and then graph the
indicated values of x on a number line.

—~/2¥+3 and ¥+34F

z+32-—-} 2"-&9"’3
X »-3-/ X <«?
K 2—H _y o 5
("",J 4 .f"/‘/.r’ f',f;;, -
a o

4. Graph the indicated values of x on a number line for this inequality disjunction:
X>2 or x<-—8

"y o 2

i i
[ | r

: ]
e

P [+

<

F s
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5. Graph the indicated values of x on a number line for this inequality conjunction:
x>—=11 and x<2

—! 1 o = o
} f . > X
£ -
-f—o [ [ [ [ [ /[ (o
G n

6. On a number line graph the values of x indicated by these inequalities:
-2x+1>7 or x+4<5

—AXAI>T o v+ Y S5

—2A>6 Y254
L~ X < |
X 7 -3 0 /
: } } %
——=° o
< )

7. On a number line graph the values of x indicated by these inequalities:
X+3>9 or x+4<-2

X+3 57 or X+4<L—2
X >9-3 K &= 47

v >b X {6
& A
II + » X
[ S ) o——
8. “and” is associated with 9. “or” is associated with

A. conjunction A. conjunction

B. disjunction B. disjunction

C. neither C. neither

A ‘B
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Enrichment Topic C &

Two dimensional inequalities

To graph an inequality like y < 3x =5, we first draw the liney = 3x - 5.
Then do the following:
e |[f the inequality is 2 or £ make the line solid. If the inequality is <
or > make it dotted.
e [f the inequality is £ or <, shade below the line. If it is 2 or >, shade
above the line.
e |f the line is vertical then £ or < dictates that we shade to the left.
Shade to the right if 2 or >.

All the shaded points and/or a solid line are the solutions to the
inequality.

In examples 1 and 2, identify those points that are solutions to the inequality.

Example 1: & & 1 | Example 2: u\ A" B

.

L=

C¢,D a A B C

=

In Examples 3 and 4, determine algebraically if the point is part of the solution.

Example3: 3x—7y<-2 (-4,10) Example4: x<2y—17 (-8,1)
3[#'5‘)-?6’0)'5_ —od —_ f'{g(f) _fr?
/2 -70 £ ~2 —g £ _‘{5_
7;;{:‘ 5o the fﬂnf é g, 1) ¢5 not part
é4,0) 5 part of of the Solutin,
the Solution. Y5/ Mo /
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In examples 5 - 8, graph the inequality. Remember when dividing or multiplying
by a negative number to reverse the inequality.

Example 5: 2x—y2>5 Example 6: x +y > -2

-Yy=-ax+s

y > =X -2l
j < 2X=-5 Sy
-
Note reversal \‘{,’%
1\5 "

7
.\_,f;';" = X
/'::‘ -.Q “\'4’
S ¥
. \
N

Example 7: -x < -3 Example 8:y<4

— KL=3 14
X >3 J(j’ I\ 4
N [ S
5 TR
|~
I~
I~
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In problems 1 and 2, identify those points that are solutions to the inequality.

1. o ,

e

e
e,

B

2. Y

N oy

ACD

In problems 3 and 4, determine algebraically if the point is part of the solution to

the inequality.

3. 77x-y<2x-1 (0, 0)

77(e)- 0< 206)-/

o £ -/
False
(ajo} (s not a Solatiin.

o/

In problems 5 — 12 graph the inequality.

4. 10>4x-7y (-1,-2)
B=4t1)-7(2)
o= —4 +14
/o= Jo

True /
Yes, (-1-2) & a Jolo tiin,

5. x>—2 6. y<7
N Y
el ) L
B X %
-9 ~
""I-u..hh“h“
D
"'h-..hhh
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7. y23x—4 8. x—y>18
) —y>-X+/8
< X—1¥
AP 2
g A
<
-4} <\
-84
4
9. x2n 10. x<-y+1
N 3{:;41;!
-~
L~ /\
ER Py > //:L > XK
. — / \
N\
"’f A
AN
11. 3y < 12x 12. y<+2
3-‘:.4}( AY
J -
£
LA TLTY 777
/ X S K
7 7
, \\ /
f
AN
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In problems 13 and 14, state the inequality represented by the graph.

13.

14.

'}

Y
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Enrichment Topic D &

Combining direct and indirect variations

It is possible for a variable to be proportional to another variable while
simultaneously being inversely (indirectly) proportional to yet
another. The following example demonstrates this.

Example 1: The reds vary directly as the blues and inversely as the yellows. In a
given case there are 12 reds, 3 blues, and 2 yellows. How many blues will there be
when there are 14 reds and only 3 yellows?

Z:ﬁ_};ﬁ R:: y‘f - ﬁz‘/j_
- [
RY = kB a y

/2 -2 /4 3
%‘f= k 3 ><.s,,

PLE = /YT
Y = & 5'4: Tptg . L2
g, /e I 27
LSRNy S Y B e
32 4 B Ba
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Assignment:

1. The number of yellows is directly proportional to the number of greens and
inversely proportional to the number of whites squared. If the constant of
proportionality is 14, write the yellows as a function of the greens and whites.

= M6

wl

2. Using the function developed in problem 1, how many whites would there be if
there are 4 yellows and 6 greens?

9-:: /46 Wzta:’/
wE |+
4 = )4) we/al

v
Yy @ = 8¢

3. The success of a particular business S is proportional to both the number of
customers N and the quality of its products Q. Success is also inversely
proportional to number of lazy workers L. Last year the success of the business
was rated at 15. 1 while the number of customers was 1502, the quality of the
products was rated at 5, and there were 23 lazy workers. What must be the
quality number this year if the success number is to be 22 with only 1500
customers and 11 lazy workers?

S::: kKN -& - Iy - Sl-a
& N.‘QI NLQ:.'.
J5o123) . 22(1)
/FM(EB /500 Rz
/52123 (1520 Ry = 2a( 1\ 1522)5"

TROPOCR, = [&] 7420
- [E/PHAD  — [
Qg- .09 50 — ./‘-1715:?
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k3
4. The relationship betweenxandyis Yy = — State this relationship in

words using the words “directly”, “inversely”, etc.

LS derect/. Praparébﬂa/ t The tube
of X and b“ghj‘e@ proportonal & 2.

5. If p varies directly as m, directly as g squared, and inversely as j, what will be
the new value of mwhen p=6,q=16,and j=5? Formerly, p=11, m=10,q =
100, and j = 2.
i MmLE M2,
/[ 2 — -5
/0 100% T Tnge 1%
2
M, 22/ 6% = 20-/0-/66
TN, 5632 = 3,000,000
My = |5 3. 67
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Enrichment Topic E &

(Scientific Notation)

In scientific notation, numbers are represented by:

e a mantissa...a number whose absolute value is between
1(inclusive) and 10(exclusive) and

e a characteristic... an exponent of 10.

3.79 X o™

nantissa ¢ hatacterztic

It is often necessary to convert numbers to scientific notation:

e Mantissa: Move the decimal place in the number so that the
number’s absolute value is between 1 (inclusive) and 10
(exclusive).

e Characteristic: If the decimal place was moved to the left n places,
the characteristic will be n.

If the decimal place was moved to the right n places, the
characteristic will be -n.

Example 1: Convert 345 to scientific Example 2: Convert .00345 to scientific
notation. notation.
345 = [asx o7 | 10034T =345 X107
— & "'—j;
2
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Similarly, it is often necessary to convert numbers in scientific notation
back to “normal” form:

If the characteristic is positive, then move the decimal place in the
mantissa that many places to the right.

If the characteristic is negative, then move the decimal place in
the mantissa that many places to the left.

Example 3: Convert 3.02 X 10° to Example 4: Convert 3.02 X 10~ to
normal form. normal form.
- -5
.02 X /0 =3 caceql | JoaX/0 00003502
z s

Occasionally, it is necessary to convert scientific notation into a form in
which the characteristic (the exponent) is a specific number. This is easy

using the following principal:

If the characteristic is decreased by some number, then the
mantissa must be increased by moving the decimal point by the
same number of places.

Similarly, if the characteristic is increased by some number, then
the mantissa must be decreased by moving the decimal point by
the same number of places.
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Example 5: Rewrite 8.793 X 10 where | Example 6: Rewrite 8.793 X 10™* where
the characteristic is 2. the characteristic is —6.
2"(“‘;‘{): é 53'7?? X/D-Jf
- -6
2993 x/0 % _ = |879.3 ¥/0
— (2 is qaf
- wm X724 L\ T
7his gt Hizgor by
7&5; bigget by foget bY
/e bj £ zpbw}
/P Qt‘t‘fa

To multiply or divide numbers in scientific notation, follow the normal
rules of combining exponents.

Example 7: (4.2 X 10°) (2 X 10?) 4.2 X105
Example 8: X 10-2
poax/0%(ax0™%) | 4ax /o (-2
2z = A.1X /D
P X,/pf-:_ 2 X0
= & H —
3 = 2./ ,Y/& _

To add or subtract two numbers in scientific notation, adjust the characteristic of
either (or both) number(s) so they are the same.

Example 9: 4.7 X 10° + 2.1 X 10’
(p.72/07 + 2/ 0c0. K10 ’)

zf,004.7kf¢3
2./ coy] X /0

27N 0+ R X0 =
— (4.7 44 1,000) /0 =
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“Pure” scientific notation is when the mantissa n satisfies 1 < |n| < 10.

Even when the mantissa does not satisfy this compound inequality
(such as with 857.1 X 103) this form is still loosely referred to as
“scientific notation”.

See Calculator Appendix L for how to use scientific notation on the
graphing calculator.
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1. Convert 2,346 to scientific notation.

3
L3dp =|(R.346 X/0
3
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2. Convert .00781 to scientific
notation.

. 00 78] :B?}X/ﬁu‘?
3

3. Convert 4.703 X 10° to normal form.

4.703 X/0" = |4 723,
3

4. Convert 2.6 X 10~ to normal form.

2.6X 107 7= _isfz_gé

5. Convert 10.36 to scientific notation.

/
/636 = /036 X /O

]

6. Convert 1.26 X 1072 to normal form

26 X 10" =[.0/2¢

-’
<

7. Write the equivalent of 4.73 X 10° in
which the characteristic is 6.

QW3 X8 =|.00i73 X)0F

[

3 Smalkr 3

Ja l:;f'f“

8. Write the equivalent of 20038 X
1072 in which the characteristic is — 4.

26038 X)o7 = 2@03%@ /UG-?
/! 7

& fqn‘jet‘- 5?‘—& It

9. Perform this addition and express the answer in pure scientific notation:

4%X10°+5X10’

7
Wl X = w T +E0Y) = ((htF)X/e

= 5:4)(/5?
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10. Perform this addition and express the answer in pure scientific notation:

2.78%X10°+5X 107"
2,979 X/@?’ 5 X/0 -

= (7% x/ 0> +.0005X 2&3)_-: (2,75 +-0085 )X /0

>

= |a. 7605 X0

3

11. Perform this subtraction and express the answer in pure scientific notation:

4.08X10*-5x10"

4,08 X0~ F = 5X0 -

—(-ooH0F X)o7 - SFM?’-"} =

~ 4. 99572 ¥ /07

In the following problems, simplify and express in pure scientific notation:

12. 3X 107" (5.02 10%

3 wxa*’{faKXJé)'*\

13.4.45X 107 (126 X 107)

W50 (e 1107")

- e
= )5t od )(/04 ~ 56077 Y10 T
- /‘f’aé}(/ﬂ# — s¢07 X)D
= /.56 X /10 — |£eor x1077
) 2X 10-3 6.773 X 10*
© 6.72X 105 1.24 X 105
YX/07  _ aen )| 62230t _ 0l
4 o = ) /;24;(/&5““‘4'”62
— 5952 X/D 3 = | 462l X0~
= |5.952LX/0
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Enrichment Topic F &

Greatest Common Factor (GCF)
Least Common Multiple (LCM)

The greatest common factor (GCF) of several integers is the largest
integer that divides evenly into them all.

To produce the GCF of a set of integers, produce the prime factors of
each integer and then find the intersection set of those factors. The
GCF is the product of those integers in the intersection set.

Example 1: Find the GCF of 16, 24, and 36.

Prime factors of 16 ={ 2, 2, 2, 2 }
Prime factors of 24 ={2, 2, 2, 3 }
Prime factors of 36 ={ 2, 2, 3,3 }

The intersection of these three sets of prime factors is

{ 2, 2 }. Their product, the GCF, is 2(2) = ‘

The least common multiple (LCM) of several integers is the smallest
integer into which all the integers divide evenly.

To produce the LCM of a set of integers, produce the prime factors of
each integer and then find the union set of those factors. The LCM is
the product of those integers in the union set.

Example 2: Find the LCM of 16, 24, and 36.

Prime factors of 16 ={ 2, 2, 2, 2 }
Prime factors of 24 ={ 2, 2, 2, 3 }
Prime factors of 36 ={ 2, 2,3, 3 }

The union of these three sets of prime factors is
{2, 2, 2, 2, 3, 3 }. Their product, the LCM 1is =144,
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Assignment: For each of the given set of integers, find the LCM and GCF.
1. 6,12,18
Prime factors of 6 ={ 2, 3 }

Prime factors of 12 ={2, 2,3 }
Prime factors of 18 ={ 2, 3, 3 }

The intersection of these three sets of prime factors is
{ 2, 3}. Their product, the, GCF, is 2(3) = @ .

The union of these three sets of prime factors is
{ 2, 2, 3, 3}. Their product, the, LCM, is 2(2)(3)(3) =36 .

2. 22,42,68

Prime factors of 22 ={2, 11 }
Prime factors of 42 ={2,3, 7 }
Prime factors of 68 ={ 2, 2,17 }

The intersection of these three sets of prime factors is

{ 2}. The GCF is 2.

The union of these three sets of prime factors is
{2, 2,3, 7, 11, 17}. Their product, the, LCM, is=|15,708 .
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3. 126, 238,476

Prime factors of 126 ={ 2, 3,3, 7 }
Prime factors of 238 ={ 2, 7, 17}
Prime factors of 476 ={ 2, 2, 7,17 }

The intersection of these three set of prime factors is

{2, 7}. The GCF is ‘

The union of these three sets of prime factors is
{2, 2,3, 3, 7, 17}. Their product, the, LCM, is=|4,284|.

4. 8, 20,900

Prime factors of 8={2, 2, 2 }
Prime factors of 20 ={ 2, 2, 5/
Prime factors of 9goo ={2,2,3,3,5,5}

The intersection of these three set of prime factors is

{ 2, 2}. The GCF is ‘

The union of these three sets of prime factors is
{2, 2, 2, 3,3, 5, 5 }. Their product, the, LCM, is=|1,800 .

www.bluepelicanmath.com
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Enrichment Topic G &

(Derivation of the Quadratic Formula)

Begin with the general form of the quadratic equation, ax” + bx +c=0
and show that the two solutions are given by the quadratic formula:

—b + Vb?% — 4ac
x:
2a

axti bz+c_—0

X* 4L x+E 5D soluc by'conpletin
a tﬁtjfcz s j

(za?)’" L

@;.b_y’-_. b —4ac
AR La*
= br4ac
@(*%5 = +) Zax
X*aa = = “zq
_=b 4 JEdac
- xa T AR
b tJbuac
- A

The development above uses the technique of “Completing the
Square”. For more on this subject, see Enrichment Topic H.
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Enrichment Topic H &

(Completing the Square)

Consider the following perfect squares. Notice the pattern:
(x+3)°=x"+6x+9 >(halfof6)’is9
(x-4)>=x>-8x+16 (half of -8)*is 16

(x +5)° = x> + 10x + 25 >(half of 10)%is 25

Example 1: What would we need to Example 2: What would we need to
add to x> + 8x in order to make it a add to x> + 9x in order to make it a
perfect square? perfect square?

(5= Gy-[e (|5

Quadratics can be solved by adding the appropriate quantity to both
sides so as to complete the square:

X* + %= 2 (4)= (3)=9
X2 46x +9=249 So adel 9 +» both Sidss
(x+3)*= [l

Now take the square root of both sides and solve for x. Be sure to put a
t in front of the numerical square root.

[Ge3Y - = {1

A+3 =

X=-3:J1
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Example 3: Solve by completing the
square. x>+ 12x=13

&y-%
){‘a.!..jgx ;:sé': /8 +5¢6

r6) 2 =47

J(x#e)r= L)97

Xt6=17
X=-6t7
= ~ot 7= /
X= "é"'?= -/3

Enrichment Topic H_teacher, page 2

Example 4: Solve by completing the
square. x>=11x -2

The “completing the square” rule of taking adding half of the linear
coefficient and squaring only works when the coefficient of the
squared term is 1. If that coefficient is other than one, then begin by

dividing by that coefficient:

Example 5: Solve 2x*+ 12x =2

- ORI

www.bluepelicanmath.com
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Assignment: What needs to be added to the following two polynomials in order

to make them a perfect square?

1. x2+22x

ORI

2. x> +100x

(20)*= (s0¥°={ 2500

Solve the following equations by completing the square.

3. x¥*+2x=8 4, x*—12x=-4
(=)~ (-2V*= (6)=3
b4 -1-.‘;1)(-“ 3+1 Z) =
(x+0)*= xﬁ_mx+§c‘r ~443b
JOHY = 'ﬁ (x-6)* =32
K = 55 maj-_m
¥X=-1=2 X - * 42
A= -|43 =|§‘ X= éi‘.ﬂ.’.ﬁ

)(=-f-*3 =-4

5. x> +x=3/4 6. X*’—18x +4=0
=5 ¥ igx = -4
K9+x+#~= i -15 ‘8
) A x“’-»:?mstﬂ-&wd )
(x+%£3%= | -
= [T (== 77
Joxat o \W _Jﬁ
x4 == 1= ¥-a2= %t J77
K‘=-J'£'+l': z T
:--é-- = ‘i ‘)‘{.":‘ 5!' J'?_?
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*%7 324 5x=.1 8 4x’+16x=4

o
= o6as 4 7% 1 (4P

ot BX4.0005%, | +.0605 Wy = |
(%+.25)7=.16a5 Y2p X 44 44
Jlx.5) = £/, 1635 (x+2)2= O

¥4.059% t,"fDB \ i{"{.z_]f': tl5

X = -,25T.403 YiaztJ5
Y= -.25+403 =(.153] X=[2*J5

o s 053]

9.3-2x-x"=0 10. 6x+1=x
..13_3}( ,_-_—5
Z)*= | = yx “e N
COT /= xex ()
2 =3+ .
s M
- 5
Jogor = 4 o= (X-3)
X+1=t2 tJro = x5
'x':--l.tgr"f'l'g:l sfﬁ :)(

il
|
W

k--1-2
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11. .3x*-30x=.3

2%~ 30K = =3

.3 .32
%2~ 0oX = | (“’“ E<))
%2 [bOX ¥3500 = | +2500
(x-50) = abol
Josr=t
x-s50 =% Jaso

\ =50 £ J2501

Enrichment Topic H_teacher, page 5

12. 8x—2x*+14=0
8y :m*ﬂ.-.o
.—2. -l
~4x+ x*=T= O a2 4
KEdx =T
o 4xtd = THH
(x-ay"= |l

13. 106x* + 106x =106

Diyede 1’5 fot and 5:3{‘:
X2Ex = (%J’i
X +x+q- |+ 4

(x+¥)*= 4457

(x+zY‘+J:

Wtz=1 ‘1;
="zt &
A== |* |5

*’ﬁ

**%14. ax>+ bx + ¢ (Your answer will be
in terms of a, b, and c.)

bxte -pl/eiy- b
ﬂ:-l-a-i— G("'a) Ha*

-
Xtbx =%

bLyx+b™ . ~Cyk?
X +ﬁ Ha?
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Enrichment Topic | &

(Statistics)

Consider the following set of test grades:
{92,99, 85,95, 79, 64, 79, 91, 56, 82, 81 }
Now arrange them in ascending order:

(56,64,79,79, 81, 82,85,91,92, 95,99 }

The range is the difference between the highest and lowest numbers:

99-5¢ =|43

The mean is the average:
Sl t b # oeo * FEF7 | §R2.07
//
The mode is the value that occurs most frequently:
(It is possible to have more than one mode or to have none.)

77 occurs Ewece

The median is the number in the middle of the ordered list:
(If there are two numbers in the middle, average them.)

Eol

The lower quartile is the median of the lower half of the numbers:

77

The upper quartile is the median of the upper half of the numbers:
(When there are an odd number of data points, the middle value
is not used when finding either quartile.)

72
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A box and whisker plot is often used to display some of the statistics
for a set of data:

smallest # largest #
lower median Uupper
quartile quartile
' ) " number line '

Example: Make a box and whisker plot for the data on the preceding page:

Positive correlation between variables is when a line of best-fit has a
positive slope.

Negative correlation between variables is when a line of best-fit has a
negative slope.

It is possible to have neither negative nor positive correlation.

See Calculator Appendix P and an associated video for how to produce
statistics on a graphing calculator.
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Assignment:

Problems 1-7 refer to the data from the weigh-in at a weight watchers club:
{95, 306, 298, 250, 200, 202, 502, 601, 332,212}

LG8, 300,302,212, 250, 298, 300 , 339 ,602 ,601,

Lﬂ"‘ e
1. What is the mean? 2. What is the mode?
t?s'-a’-..?gx‘h‘";._ *502440] Mﬂ(‘?, ﬂﬂfé&g Fepeaded
2
= |R97.8
3. What is the median? 4. What is the range?
Average 250378 G0/ - 95 =| 596
25077 [977
-
5. What is the upper quartile? 6. What is the lower quartile?
S0
33 2. -
7. Make a box and whisker plot for this data.
| —— -
% a0t @M 382 40!
WO @ pp Ao 5WD 400
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Problems 8-14 refer to weights of the San Pedro Armadillo’s JV football team:
{130, 195, 218, 180, 160, 180, 401, 145, 121, 192, 146}

121,130, i45, 46,160, 180, 180, 192 Jr-jrrﬁ}gfa’,&ml

LG G
8. What is the mean? 9. What is the mode?
12] + 13D #ue s +AIF +4D; p zfed ,
£ e
= /&’g
10. What is the median? 11. Whatis the range?
/60 46/ -2/ 280
12. What is the upper quartile? 13. What is the lower quartile?
/75 /5

14. Make a box and whisker plot for this data.

1 4ol

ki M5 o 15

=
=

ob ovo 3o <00
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In problems 15-18 decide if there is a negative or positive correlation (or none)
between the variables.

15. e 16. ¥ ]

Mﬂa Fasutzife ﬁfrﬁééﬁﬁ

17. P 18. M k
=7 =7

None /léﬁa tive Covetattin

*19. Make a scatter-plot of the data presented in the table and decide what type
of correlation is represented:

X Y

8 | 9 | :

5 | 4 2 .
1 3 ﬁsfﬁ?f& &rrgéz’iart
4 | -5 .

5 | -7.5 n @

9 | -8
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Enrichment Topic J &

(Conic Section Applications)

Applications of the four conic sections are beautifully illustrated at:
http://britton.disted.camosun.bc.ca/jbconics.htm

Applications of the circle:

No applications are given for this obvious category
since they abound in everyday life.

Applications of the parabola:

e Some comets pass around the sun in a parabolic path.

e Projectiles follow a parabolic path (a tossed ball).

e The mirrors in flashlights and reflecting telescopes
are parabolic in shape.

e The cables of a suspension bridge hang in the shape
of a parabola

Applications of the ellipse:

e Planets orbit about the sun in an elliptical path with
the sun at one of the foci. ‘

e Light passing through one focal point will reflect off é}
the parabola and pass through the other focal point. ‘\)
The same thing happens with sound as evidenced in ' |
“whispering galleries”.

e Aright circular cylinder sliced at an angle produces an ellipse

e Elliptical gears provide variable rotational speed about an axis
passing through a focal point.
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Applications of the hyperbola:

Some comets pass around the sun in a hyperbolic ‘

path.
Charged particles fired at heavy nuclei of atoms are

deflected into a hyperbolic path.

Hyperbolic tracking (a navigational technique called
Loran) uses intersecting hyperbolas to locate the positions of
airplanes and ships.

The shock wave of a sonic boom intersects the ground in the
shape of a hyperbola.

Hyperbolic as well as parabolic mirrors and lenses are used in
systems of telescopes.

See www.youtube.com/watch?v=XDLyiEWcj_Y for a humorous video
about the applications of conic sections.
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Enrichment Topic K &

Forms of quadratic Equations

Quadratic functions form parabolas when graphed. A quadratic
function is always recognizable because there will be only one y term
and its exponent will be 1. The other “side” of the equation will be a
polynomial with variable x of degree 2 (highest power is 2).

Example 1: Which of the following are quadratic functions that form
parabolas?

(a)y=3x"=2x+6 (b)3y-6x+2x*=5 (c)y’=5x-x"+1
(d) y=vVx2—6x—79 (e)y=1/x*+2 (fly=x>-2x+19
a, b

The simplest parabola is the parent function:

g%
Make an x-y chart using x as the independent variable. Then graph the
points to form the points of this parent function parabola:

X ~
T‘.«.;L PRCR)!
;I' "'If n/;_h".j
=11 SN "
ol "{' {oye)
General form: y = f(x) = ax’ + bx + ¢
Vertex 2 (_—b,f (_—b))
2a 2a U
If a is positive the parabola goes up:
If a is negative the parabola goes down: ﬂ
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Example 2: Find the vertex of f(x) = 2x*>—4x + 5 and then make a rough sketch of

the graph of the parabola.

Vrber — (s, F()) b - L2/

4 /=\(1,3 L) =201)2-40)+5
:ﬁg_."ffs =3

l3)
> X

Vertex form: y = f(x) = a(x — h)* + k

Vertex = (h, k)
If a is positive the parabola goes up: U

If a is negative the parabola goes down: ﬂ

Example 3: Find the vertex of y=—-3(x +4)> —3 and then make a rough sketch of

the graph of the parabola.

Y=-30+4)>-3
= =3(x-(-4))*-3 N
= alxt P*)J-H"'-L (-4,~2) " X

h=-4
k=-3
Ver tex —s (-4 ,-3)

T~ 9

Root form: y = f(x) = a(x —ry)(x —r3)

r, and r, are the roots.
If a is positive the parabola goes up: U

If a is negative the parabola goes down: ﬂ
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Example 4: Identify the roots for y = f(x) = 4(x —=2)(x + 7) and then make a rough
sketch of the graph of the parabola.

4 (=) (R+7)
(2 4 (-2 (x- (-ﬂ) \ /

3 173 (x—r‘)Ci- rz.) i /
2l v, dq"7
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Assignment:
Identify the vertex and make a rough sketch of the graphs of the parabolas.
1. y=—3x2—2x+1
a=-3 b=+ Verdex s (""‘J-f-)

F(-3)= =3(8)al4)+/
& ""é + % +/
- $5+%°F

[

2. f(x) =5x°—6x +2

a= 5 b=-6 Vertex 2|(€ =

—d -l ¢ .2 3

= e U%J@
- 3 — b

£(B)-5E)¢5+= s
=555 - & *R
- G L=

) -é%s
4. y=-2(x-7)"+1

3. f(x)=4(x+11)>-9

Lex) = ?’(X-CLJJ))R— 7
Gt (-:;z,-?

i

I

en,79)

é, &y a(7,1)

4\
{7,
N
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Identify the roots and make a rough sketch of the graphs of the parabolas.

5. f(x) =—4(x—-2)(x + 1)

e g CR-DY(X~ (D))
r,={-/] 3
AN

6. y=(x+12)(x—6)

Y= (%-¢a))(r-0)

)
v =[-12] vpde] T

N7

In the following problems, identify the functions that are parabolas. It is possible
to have more than one answer on each problem.

7.

(a) f(x) = 32x —16x° +1
(b) y= 6x

(c) y=x*+x+x

(d) g(x) =1/(x*+1)
(e) h(x) = 1/(x*)

a,e

8.
(@) f(x) = Vx2 + 22
(b) y=1/(x* + 2x + 3)
(c) k(x)=x*+1/x*+10
(d) y=x*+1/x+10
(e) y=2"+x+1
e

9. Write the general form of a
quadratic function.

Y = ax’s bure

10. Write the vertex form of a
qguadratic function having vertex (h, k).

4° £6)= ali-h) " +E

11. Write the root form of quadratic
function having roots r; and r,.

y - L6)= ale-r.) (x-%)

12. Write the simplest equation for a
parabola (it’s called the quadratic
parent function).

g=x"
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Enrichment Topic L &

Writing Quadratic Functions

Decide which of the following two forms of quadratic function can be
used based on the given information in a problem:

Vertex form:  f(x) = a(x— h)2 + k
Root form: f(x) =a(x—r1)(x—r3)

Example 1:
Write the quadratic function having vertex (=7, 2) and passing through the point

(1,5).

Ch, k)= (-7,2) .
- alx-h)* 4k —alx-h) +E
- F = a
- fe ::J/_’fﬂ g: 2+ 2
5: ﬂ,{o’f 7)‘1“‘3‘-
§=a ¥ ri
3 =c¢da

32
ZhAe

Example 2:
Write the equation for the parabola having roots 1 & —6 and passing through the

point (0, 4).
r, ] y = -
4 alt=v)) (x-r) G- a(x-r Y041,
alx=1YO+6) |y 2 (y-
LI A I/ 3 lebe)

-alo-D{o+6
1-}*‘-}{f‘.:::LC-J.'E)EM)

fy

..:__
—S--ﬂ.-
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Assignment: Use the given information to find the equation of the parabolas.

1. Vertex (-8, 2) and passing through
(5, -22).

(h k) = (43
g= 2 (X-h )2 FE
cq (X+8)F2
Nope Subcn (5,733 )
-0z = A {5787+
32 a8+

24 = J47a
R )
47 7z

¢y T (x-ﬁ)';f 2
lg = @t txra)#2

2. Roots 4 & —7 and passing through
(-1, 6).

heY,
graly-r)lx-r)
?:a Cx -4y i+ 7)

Sub in (7, 6)
b =al~1-4)(-1+7)
4 =a (-5)&)

.p-z:*"'?

YK (-4)(%x+7)

3. Vertex down three units from the
origin and passing through (—11, 3).

{-‘1 ‘é) = (aj-i)‘é

L2 lx-h)3
g‘;d?‘fﬁa}ﬂ#g} sub in A"{,EJ
3= al-01)*-3
L= /2

=
T e

Y= af;;—ﬁﬁav‘é
4958 =3

1t

4. Roots 0 & 4 and passing through
(1,-1).

=0, ¥Fz* v
g 2 (x=r)(x-+)
ﬂ: g(ﬁfj{x—ﬁf) sub (i1 )
~/= all1-1)

“Ja = -/
a=%

ﬂﬁ d(?“hj(x"ﬁ)
Y- 2-(x) (x4
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5. Vertex (—6, 4) and having a root at
x=28.

Gy k)= Cy?) point £60)
calx-h)*+£
s a /X6y 4

Dea (2t6)+9

Enrichment Topic L_teacher, page 3

6. Having two roots, y-intercept -1,
and with vertex (-1, 22).

Ch k)= Clya2) poit )
gm(x-é)'%.é
=4 (K*f‘f); #2322
-/ ~a (g,&.;}-z WS- -1
3=
?:ﬁ (X"'A J l’:"’ﬁ

YA{23Lx+N"422

1l

7. Having roots 16 & 1, f(2) =-8.

b= lb, ;¢ /ﬁm‘féfd
e alX=r)dx-r)

sea X ~16 ) (41D 5x:64278)

e = ala-l6) (2~1)

—8=al-H)()

a= 4 = _,%

4 =2 Ox—r, ) OA-5)

4= % (x-16) 1)

*8. f(-2) =1, f(-6) = 0, and having a
root at x = 1.
thtf‘ (-.?J JB b= b, h® /
-2 (v Y (X =tz )
ca lx#+6)R-1) seb )
] =a (‘J'ﬂ-ﬁ){'—?‘a
g o

/-

3: 4 (’J(—"'}ch"-"as

9= 75 (e )(x-1)

www.bluepelicanmath.com



9. Double root at x = 7 and passing
through (3, 2).

=7, ri:‘?
Q'Q(X*h)fx -)
yzalx- =7 ) (X~ ?)

séb (3,3 a)
A= a(.B*'?)(B*'?J
A= loa
-]

b
- & (K-ﬂ) (}f"f"z,)
4 # (-1

Enrichment Topic L_teacher, page 4

10. Vertex at (2, 5) and passing through
the y-intercept of 5x — 5y = 15.

(k)= (3,5) ~5y= ot
%«:E(.V -h)*t £ y: H-S

; (o,~3)
gaCArS 3

-3=2(p-aY+5
3 Ya 5
-8 = 4

y - o Cn-tyE b

g,f = =d (K D\ &

*11. The liney =—-2x + 1 intersects the
parabola at x =-2. The vertex of the
parabola is at the origin.

4= ~Q(-a2)+ |

Y= &, punt &4, 5)
Ch k) = (0,2)
4: afx%)z tE

(x~0)* 40O
g “ Sub cn 'ﬂl‘lj 5’)

5’:&(’3 "
@t & ys
VS S

%-0) +0

*12. A horizontal line aty = 6 intersects
the parabola at (5, 6) & (9, 6). The
vertex is 4 units above this line.

h= 2L2=7 ‘L:=¢td/=/0
4= alx-A) 4L
g = (X~ #+ o ..i“?;gt)
4; als=NE+ 10

= YA + [0

“"i’ﬂzx—mw

}-._ ~J(X-7)*+ [0
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In the following two problems, use the information from the graphs to write the
corresponding quadratic functions. The tic marks represent 1 unit.

13.

Ch£)=(o) pitl4,8)
= o{x-h)" +E

i 2 ud ¢
¥ alx+6)*+4 s (_;:.“g)

~g=al-9+6)*+4
—§=ala)*+Y

—{2 = "7,;2,
o "'3

y=a X-A)2+ £
y=3(x+6)"+4

14.

h=-1 r,=8 pal&d
42 (x=r ) CX=1)
4=a Cx+1) EX-6)

Subin £2,7F)
.-f:ﬂ_éf‘f)(ﬂ'?)
-8 = - fa

a =/

g:g C:X“' r}J’ dx'.’:’)
g‘: (.,X-!"f) KX"E)
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