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Helpful Formulas to Remember...

Vertex Quadratic Formula
_b _b Y — —b+Vb%—4ac
Gaf (32) 2a
Midpoint Formula Pythagorean Theorem

Distance Formula

(x1+x2 y1+'y2)

2 2 2
, a“+b°-=c




Slope/Linear Equations

Y2 —JV1
X2 — Xq

m =

Slope-intercept form: y=mx+b
Function Notation: f(x) =mx + b

Point-slope form: y —y, = m(x — x,)

Parallel Lines: Same Slope
Perpendicular Lines: opposite, reciprocal slopes




Work Formulas

1,11 |- ab
a b x a+b
1,1, 1_ 1
Set-Up.a o+ - = x(3 people)
abc
X=—m—m—
ab+ac+bc




Formula:

Factor: a> + b3 OR a2 -b?3

Formula: (a b)(a?2 ab b?)

!
M O P

Match Opposite Plus

a and b are cube roots!



Vx3 = x> a
x> =8 ¥8=2>b
(@ b)(ata ab b-b)

(X — 2)(x:x + 2x + 2-2)

M O P

Match Opposite Plus

(X — 2)(x% + 2x + 4)



Problem #1 (Rational Expressions)

Multiply or divide as indicated. Simplify completely.

Factor &
Cancel like factors!

1) 9}(4—72}( x2+x—2
3x2 - 12| [4x2 + 8x2 +16x||

——w

9x? — 72x > 9X(x* — 8) > 9x(x — 2)(x2 + 2x + 4)
3x2—12 2 3(x*—-4) - 3(x-2)(x + 2)
X2+ 1x—2 -2 (x+2)(x-1)
4x3 + 8x2 + 16x = 4x(x? + 2x + 4)



Problem #1 CONT...

ox4d — 72x X2 + X =2
3x2 - 12 4x3 + 8x2 +16x

\ 4

W(x—7) (x> +2%+%) (xA47)(x — 1)

1)

3= (+72) 42 +2xTFT)

39(x —1) | 3(x —1)
= = 3(x - 1)

34 4 1) ==




) |

a roblem #2 (Rational Expressions)

Multiply or divide as indicated. Simplify completely.

x2 + 13x + 36 x2 + 5x

~

x2 + 14x + 45| | x2 = 3x - 28

Factor &
Cancel like factors!

2)

X%+ 13x + 36 =2 (x + 9)(x + 4)
x? + 14x + 45 = (x + 9)(x + 5)
X% + 5x =2 x(x + 5)
x?—3x—28 2 (x—7)(x + 4)



Problem #2 CONT...

) x2+13x+36 x2+5x
x2+14x +45 x2-3x-28 |

v

(xA+9) (x+7) x(x~+-5)

EAHT(xA+5T  (x — 7)(3H+1)

X X

(x —7) x —7 2)




oblem #3 (Rational Expressions)
Multiply or divide as indicated. Simplify completely.
X% + 5X - 6 '
2+9x+18
Division — Multiply by theTeciprocal.

3)

“Keep, Change, Flip!”
Always flip the 2" fraction!

X 4+5x —6 x“+7x+12
x¢2+9x + 18 x¢ —1




_. \ Factor &
Problem #3 CONT... |cancel like factors!

m x? + 7x + 12
x2 + 9x + 18 x2 — 1]
X>+5x—6 =2 (x+6)(x—1)
X2 +9x + 18 =2 (x + 6)(x + 3)

X2 +7x+12 =2 (x + 4)(x + 3)
x2—1-> (x—1)(x+ 1)




Problem #3 CONT...

X2 +5x —6 x*+7x+12

x2+9x+18.’ x2 —1
LA46)x—T) (x+4)+3)

A6](x4+3) (x+1)(x—1)
_ G+ | x+4 L

_(x_l'l) _x-l-l 3)X+1




Problem #4 (Complex Fractions)

Find LCD and multiply

LCD = 12x

Simplify. each term by LCD!
4) 3
3 —1.
X y 4 12x
1 33X 1
=y —2 JZX I

4
108x +{6 3613}"17’ .

51 1x 36

3x2 + x

X(3x+1)




‘ _ Find LCD and multiply
Simplify. | each term by LCD!

Problem #5 (Complex Fractions)

LCD = x?

5)

3 5x + 4
25 —16x

. Sxmm . 4
5.4 2 et
25 16X

5x + 4
5
)25—16x




=7 Problem #6 (Complex Fractions)

_ _ Find LCD and multiply W2
Simplify. each term by LCD! LCD =x

6) 1 x 9

1 9 — |

N + xz X‘Z I ’WE

729
729 w2|

X + 2 X" X" KE

x+9
x3 1 729 ‘Sum of Cubes = Factor!




Formula:

Factor: a3+ b3 0OR a3 -b3

Formula: (a b)(a?2 ab b?)

!
M O P

Match Opposite Plus

a and b are cube roots!



X+ 729 W o
(@ b)(ata ab b-b)
(X + 9)(x:x — 9x + 9-9)

M O P

Match Opposite Plus

(X + 9)(x%—9x + 81)



Problem #6 CONT...

x+9

x3 + 729
1(x+97

" (x+97(x2 —9x + 81)

1

x¢ —9x + 81

6)

1

x2—9x+81




Problem #7 (Complex Fractions)
Find LCD and multiply

Simplify. each term by LCD!
/) NOTE: 11 — x=-(x-11)
10 11
+
%+x—811 —_10 + —11
x —11  x —11
3 3

x T x =11



LCD = x(x — 11)

%7((x—11)

3

—10x + 11x

(x —11) + 8x



Problem #7 CONT...
x + 11x X
" 3(x-11) +8x @»-_33
___* 7) =
11x — 33 Hx =33




Problem #8 (Polynomial Division)

Divide. | 8) (4x2 -33x+8) + (x - 8) |

(x—8)|4x%2—33x + 8

Long Division of polynomials!

Steps on next slide!

8) 4x - 1




dx -1 X 4x = 4 x2

{)}_ 8) A_33X+8 4X(X—8) :4)(2_32)(
A2 + 32X 1 Change signs!
x-_ 1 =-1x
1 -1(x—-8)=-1x+8

Remainder =0 Change signs!

ax-1 8) 4x -1




Problem #9 (Polynomial
Division)

9) (1ax3 ¥ 31x2 2X - 17) s (’%x + 3) |

_— e

(3x + 5) |15x3 +31x2— 2x — 17

Long Division of polynomials!

Steps on next slide!

3
3X +D

9) 5x2 + 2X — 4 +




\

>+ 31x2-2x—-17

5”— 25x%2 l l

t—2x—17

6% — 10x l

3 u

9) 5x2 + 2x - 4
) 5x< + 2x +3}{+5

(—17
+ 20

Remainder = +3

BX2 +2X -4 +

3

(3x+5)

2
3x- 2% = 15x3

5x%(3x + 5) =
15x3 + 25x2

Change signs!

3x- X~ gy2

2x(3x + 5) =
6x2 + 10x

Change signs!

3x- -4 = -12x

-4(3x +5) =
-12x — 20

Change signs!




)\
“Problem #10 (Rational Exponents)

Use the properties of exponents to simplify the expression.

Write with positive exponents.

1[]) X’ * X Find LCD:
v~ 1/2 LCD for 3, 5, and 2 = 30
4 10 6
X3 10« x5 6
-1 15
X 2 15




Problem #10 CONT...

40 36

x30 - x30
- 15

x 30
Properties to Remember:
l)xm,xn=xm+n 91
Z));—n= xm-n — x30
40 36 15, 91
30 30 ( 30) 30 10) 91/30




,\ Problem #11 (Rational
g Exponents)

Use the properties of exponents to simplify the expression.

Write with positive exponents.

(3}{5/3)2 5 M5

Add exponents!

11 (3x§)'(3x§) m, ynN = ym+n
) X-]_/éj — - X X X
Y6
10 |sybtract exponents! 19
_ 9x 3 xm —
— l X_n — Xm—n — 9x 6
x 6
10 1 — 20 1 — 2 11) 9}(19/6
3 6 6 6 6




Problem #12 (Radicals)

Simplify the radical expression.

Assume that all variables represent positive real numbers.

Perfect Square

/ 6 . 3 square _ _root
k 1 V1 = 1
1/ — q 4 e = 2

9 | V9 =3
16 5\%:4
25 \%:5

'Mg-?

k’%q”1 ﬂ




Problem #13 (Radicals)

Simplify the radical expression.
Assume that all variables represent positive real numbers.

56 54,6
13) \/13% ) _ \/189x y

A3y 3y*

= ,/63x5y2
VERx®y 3x’yV7x

J9xty? - J7x1
Ity ox LD 3x2ya[7x




Problem #14 (Radicals)

Add or subtract.

Assume all variables represent positive real numbers.

14) AJ9 + A[20 + A(36 + A[405 \I\/!QTE:
9=3
‘+\/ +‘+ V405 \/Z

_3+‘F+6+.\F

=3+2J/5+6+9V5

-9+ 115 14) 11\/'E+9




) |
“7  Problem #15 (Radicals)

Add or subtract.

Assume all variables represent positive real numbers.

NOTE:
27V
-

128
gy V27=3
6 Since 3-3:3 =27
=33y — V2Y %64 =4

=337y — 43/ Since 4-4-4 = 64

3 3
=33y —43/2y 15)3\/}-4@




N\
=7  Problem #16 (Radicals)

Solve. 16) ‘\/2X -1+4=10 ‘Isolate radical!‘

V2x — 1><= 10

16) 2~
) 5




V2x —14+4 =10

.H?37 1L+4?1O
N T2 S
V37 —1+4 =10
V36 + 4 =10
6+4=10

Problem #16 - - Checking:




) | :
o Problem #17 (Radicals)

Square both
Solve. 17) A/31 = x=x-1_ |4

ﬂ31 —Xx = x—\ng\

31 —x = (x —{)(}c —}) [FOIL!|

Make equation
equal to zero!

+ 1x

XX

2
= x4 —x—130



N\
Backto Factor
" Problem #17 CONT... trinomiall

2 _1x—-30=0 -30

(x—s)(x +5 ) =0 1‘/.?0

215

X
>§: >€ -5 3-10
Solutions: x=6; x=-5 .




) !
Gackil PrOblem H17 - - ChECklng,

17) Af31 - x=x - 1 x=6;x=x

\/31 — X=X — 1 Extraneous

P Solution

\/ﬁ=51 X=6

17) 6




Problem #18 (Radicals)

Solve. 18)A[2x+5=3 +/x -2 S.quare both
sides!

0=-\ 2
2X + :}%\LL_\ FOIL! |

2x+5=(3+\/x—\2)>(23+/x_2)

+ﬂx—2

2x +5=94+6Vx —2+x-2

2x+5 =9




Problem #18 CONT...

2x + 5 —@F 6Vx — 2 + x@

2x + 5 ><+ 6Vx — 2 +>< Isolate
6vVx — 2

3=2 =16 }6&_2

(x—2)(x —2) =

_} ‘ Distribute!

—4x+4 =36x—72




—Ax +4 =3 Make equation
equal to zero!

-40x+76=0
(x -38)(x—-2)=0
x ={2, 38}
Check your solutions!

18) 2, 38

Problem #18 CONT...

Solve by
factoring!




' Problem #18 - - Checking!
18)A2x +5=3+/x-2 X=2; X=38

\/Z.x + 5 = 3 + \/x — 2 ggraneous

\/2-2.'.5:3_'_\/2 _2 : Solutions!

18) 2, 38
v9=3++v0 3=3
V2-38+5=3++38 —2
V81 =3++36 9=3+6




Problem #19 (Radicals)

4><;+ =AJ2X - Square
both

mw'

5=W2x—-2 —-3)(vV2x—-2 —3)

M/
4x + 5 = ,OZx —2° - 3V2x —2

—3vV2x —2+9
Ax +5=2x —2 —6V2x —2+9




2 /%2
2x —2)=|—6A2x — 2]

Isolate

-6vV2x — 2

Square Both
Sides!

2x —2)(2x —2)=36(2x — 2)

‘ FOIL! ‘ ‘ Distribute! ‘




Problem #19 CONT...

(2x —2)(2x —2) = 36(2x — 2)

Make equation
equal to 0.

dx2-80x+76=0 ‘Divide each term by 4.

4% ks n
x2=20x+19=0



Back

Problem #19 (By Factoring):

x2-20x+19=0

Solve:
(x—-19)(x-1)=0

x ={1, 19}

We should check
our solutions!




Problem #19 (By Quadratic Formula):
x2-20x+19=0

Use Quadratic Formula:

—b+Vb2-4ac .
X = > ;Just plugina, b, ¢

Solve by quadratic formula!
1x2—-20x+19=0
Soa=1,b=(-20),c=19

—(—20)++/(—20)2-4(1)(19)
2(1)

X =



Problem #19 CONT...
_ —(-20)1+/(-20)2-4(1)(19)

X 2(1)
2044324 |V324=18
= 2
20+ 18
x = =218 _10+9
2 2 2

x={10-9, 10 + 9}
_ We should check
X = {1I 19} our solutions!




A
=7 Problem #19 Checking..

19) A/4x + 5 =4/2x -2 -3
Vidx +5=v2x —2 — 3

No Solution!

0

\/4(1)+5=?\/2(1)—2 — 3

V9=+0 -3 33

J4(19) + 5 u J2(19) —2 =3

V81 =+36 -3 97%-3

19) @




& Problem #20 (Complex Numbers)

Perform the indicated operation. Write the result in the form a + bi.

20) 3 -61)+ (7 + 21) |Combine Like Terms!

3—-6i+7+2i

20) 10 - 4i




Problem #20 (Calculator Tip)

Perform the indicated operation. Write the result in the form a + bi.

20) (3 - 6i) + (7 + 2i)
(3-61)+(7+21) |
i = 2"d key + period (next to 0) }1@-41,

nd  (20) 10 - 4i




' Problem #21 (Complex Numbers)

Perform the indicated operation. Write the result in the form a + bi.

21) (7 + 81) - (-9 + 1){Combine Like Terms!
Distribute minus sign!

(7 + 8i) =1(-9 + 1)
7+8i+9 —1i

=16 + 71||21) 16 + 7i




Problem #21 (Calculator Tip)

Perform the indicated operation. Write the result in the form a + bi.

21) (7 + 8i) - (-9 + 1)
(7+81)—-( -9+1)
-=1j = 2"d key + period (next to Q) |-~ - ve et
o =16 + 71
e 21) 16 + 7i

HORHAL FLOAT AUTOD REAL RADIAN HP ﬂ

(7481 ) -0 -9+1)




Problem #22 (Complex Numbers)

Perform the indicated operation. Write the result in the form a + bi.

22) (8 + 9i Write the binomial twice!

(8 + 9i) (8 + 9i)[Multiply (FOIL)!

Ne Aos A
64

812



Problem #22 CONT...

64

Remember:
+81i2 ¥=(1)

= 64 + 144i + 81(-1)

= 64+ 144i€8D

=—17 + 1441 22) -17 + 144i




<" Problem #22 (Calculator Tip)

Perform the indicated operation. Write the result in the form a + bi.

22) (8 + 9i)2

(8+91,)°

HORHAL FLOAT AUTO REAL RADIAN HP n

(8+91i)°

e R AT T
g

‘i=2"°‘ key + period (next to O)‘ _____ -17"'1441'

Inp

- 17 + 144i

22) -17 + 144




Problem #23 (Complex Numbers)

Perform the indicated operation. Write the result in the form a + bi.

] — 5i Rationalize the denominator!
- To do so, multiply by the conjugate.
S+ 21 Conjugates: (a + b)(a — b)

Conjugate of 8 + 2i 2
8—-2i

(8 —5i) (8 —2i)

(8 +2i) (8 — 2i)
Multiply/FOIL!

23)




<" Problem #23 CONT... | Numerator:

(8 —231) —/Zi)
64

+ 1012
= 64— 56i + 10(—1)

=60 56i €10

Remember:
i‘=(-1)

=54 - 561

Numerator




<’ Problem #23 CONT|Denominator:

Remember:
(8 +2i) (8—2i) LE=CL
64 5 = 68

4i2 Denominator

=64—4(-1) =64+4=68



Problem #23 CONT...
Numerator = 54 — 561

Denominator = 68
54‘ — 56l _5_4+2_§+4

l

68 68 +2 684
27 14 ,

= — — — 23)_2—7—£i
34 17 34 17




Problem #23 (Calculator Tip)

Perform the indicated operation. Write the result in the form a + bi.

8 - 51 S

23) —— - 7941176471-. 82352941184
(8-51)/7(8+21)

. 7941176471 —-.82352941181

MORHAL FLOAT AUTO REAL RADIAN HP ﬂ




<" Problem #23 Calculator CONT...

(8-51)/7(8+21)
. 7941176471—-.82352941181

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Change to Fraction:
MATH KEY; Select 1) FRAC




Problem #24 (Quadratic Equation)

Solve the equation by completing the square.

24) x2 - 4x & =0
1 —13

x2—4x _t% =-13
+4
Xx?—-4x+4=-9

1) Half the middle
coefficient (b).

2) Square it!

3) Add it to both

sides!

L4y = 2
2 - )
(-2)2=+4
Factor trinomial!




Problem #24 CONT...
Va2 = x; V4 = 2
2 - — _ ) 4
X 4x +4 =-9 Match middle sign!
(x —2)(x—2)=-9

(X—Z)Z‘ 9 m=i\/?9

N L=+{79
X=2 +31 +2 +2

X={2 —31,2 +3i}|[24)2+3i,2-3i |




Problem #25 (Quadratic Equation)

Solve the equation by completing the square.

1) Half the middle
25) X2 + X =0 coefficient (b).
2) Square it!
T +9 3) Add it to both sides!

9 N 1 3
X2+3X__|___—9 + — —(3) = —-
N2 — -

()" =+,

9 914 9 36 . 9 (45
It = Tmmt i T 2t i \a



Problem #25 CONT...

45  |Factor trinomial!

2

9 3
15 Va2 =x; [2=3
— \
4 |Match middle sign!

3 45 f S =
Y\2 Y E o 45
(X'l'z) —4 (x+2) _L\l‘}



Problem #25 CONT...

V45 =9 /5
x+%=i‘l475 =35
V4 =2
3
X+—=iﬁ
2 2



Problem #25 CONT...




Problem #25 CONT...

-3+ 345
2

—~3-3v5 -3+ 35
2 2

25) =3 -23\/3’ -3 +23\/§




1) Half the middle

LCD = 4 coefficient (b).

2) Square it!
3) Add it to both sides!

9 1 3
+Z/-z<3>=?

()2 = +2

ax2 +12x+9=36 +9 ot

4x2 + 12x + 9 = 45

Factor trinomial!




Problem #25 CONT...

4x2 + 12X + 9 = 45 [V4x* =2, V9 =3
Match middle sign!

(2x + 3)(2x + 3) =45
(2x +3)2 =45 [f(2x + 3)>=+/45
2x + 3 = +4/45 [V45=V9- V5

=3+/5
2x +3=+3/5




Problem #25 CONT...

~ —3-3V5 -3+3V5
B 2 ’ 2
25) =3 -23\/51 -3 +23\/E




Problem #26 (Quadratic Equation)

Solve the equation by completing the square.

26) 8x2 - 5x \J/= 0 1) Half the middle
_1 coefficient (b).
2) Square it!
3) Add it to both sides!
X2 — §x = -1 |Coefficient of
— ~—|x?* must be 1!
8 8 1/ 5 5
- . 2\ 8/ 16’
2 25 25 5 \2 25
——XEe— — ——)2=+—
X X ( 16) +256



Problem #26 CONT...
25 .25 @1, 25
8 256 .8 256
1.82 , 25 _ 32 25 [ 7
8.32 256 256 ' 256 . 256
, 5. .25 7
X=Xt — = ——

3 256 256



Problem #26 CONT...

5 D 25 7 |Factor
X¢e——X+—= ——— | . ,
8 256 256 |trinomial!
—
7 — o |22 _ 2
Vit = x; \256 16
Match middle signI
7
x_ —  — [r—
( )( ~ e
5 7
X——)2= ——

16 256



Problem #26 CONT...

5 7
_ )2 =
(X 16) 256

5 ~7 W=7 =/-1:7
NGt =J—“l;! = iv7

V256 = 16




Problem #26 CONT...

5/, W7
6 — 16
5
1 16
i\7 5 + i\/7
+— =



Problem #26 CONT...

5+ ivV7
16

X =

5 —iV7 5+ iV7

16 ~ 16

—1\/? %+1'\ﬁ’

16




Problem #26 (Alternative Method)

Solve the equation by completing the square.

26) 8x2 - 5x \J/=0
~1

1) Half the middle

XZ —~5x =-1 Coefficient of | | _.sficient (b).
—— —— | X?* must be 1! 2) Square it!
8 8 3) Add it to both sides!
1 5 5
w2 —2x 25 — 1.2 5(78)" "16’



Problem #26 CONT... LCD = 256

32 25 1 7% 25
— X 23T w236 — — — 23T >l

<56 —3 246

256x%2—160x + 25=—-32 + 25

256x%2 —160x + 25 = -7 |Factor trinomial!

V256x2 = 16x; V25 =5
Match middle sign!

(16x —5)(16x—-5)=-7
(16x—-5)2=-7




#7 Problem #26 CONT... (16X — 5)* =—7

/(16x — 5)* = +/—7

16X —5=+/—7 [V-7=V-1-V7

= i\7
16x—5=+iv7
+5 +5

_ 5+iV7
16x=5 +iv7 X=—

16 16




Problem #26 CONT...

5+iv7
)(:
16
5 —ivV7 5+ iV7

716 ' 16

o 5-ia7 5+iaf7
) "6 T 16




<" Problem #27 (Quadratic Equation)

Use the quadratic formula to solve the equation.

27’) XZ +10x + 3 =) Use Quadratic Formula:

—b+Vb2—-4ac .
X = - ;Just plugina, b, ¢

Solve by quadratic formula!
1x2+10x+3 =0
Soa=1,b=10,c=3

~10++/102-4(1)(3)
X =
2(1)




Problem #27 CONT...
~10+/102-4(1)(3)

= 2(1)
~ —10+ 88 (V88 =422
X = > =222
+2 +2 All outsides numbers
Y —16'%2 are divisible by 2.

‘2 -2

5+
x — 511F 5422




Problem #27 CONT...

27) =5 - 22, =5 + 22




Problem #28 (Quadratic Equation)

Use the quadratjc formula to solve the equation.

28) 16x2 +1 = Make equation =0
S3x /3N 16x2-3x+1=0

Use Quadratic Formula:

—b+vVb2-4ac .
X = > ;Just plugina, b, c

Solve by quadratic formula!
16x2—-3x+1=0
Soa=16,b=-3,c=1




Backto
Menu

Solve by quadratic formula!
Problem #28 CONT.. 16x2—3x+1 =0

Soa=16,b=-3,c=1

_ —(=3)+/(=3)2-4(16)(1)

X
2(16)
3 + 4/=55 V=55 =+/—1-+/55
X = = iv/55

32
3 —iv55 3 +iv55

Ry 32

- 3-iaf55 3 +ia/55
)T T3




Problem #29 (Square Root Method)

Use the square root property to solve the quadratic equation.

29) (x+7)2=24 |Do opposite operations:
(X + 7)2 =24 Opposite of exponents = Roots

((x+7)>=+V24
x><=im V24 = \i- 6=26
-/ |x=-7 +2V6
x={—7 —2v6,—7 + 26} [ 29) -7 = 24/6 |




Problem #30 (Quadratic Equation/
Problem Solving)

30) A ball is thrown upward with an initial velocity of 42 meters per second from a cliff thatis |
130 meters high. The height of the ball is given by the quadratic equation
h = -4.9t2 + 42t + 130 where h is in meters and t is the time in seconds since the ball was

thrown. Find the time it takes the ball to hit the ground. Round your answer to the nearest
tenth of a second.

Hitting the ground:
Height =0

-4.9t2+ 42t +130=0

Solve by quadratic formula!
-4.9t2+42t+130=0
Soa=(-4.9),b=42,c=130




Problem #30 CONT...

Use Quadratic Formula:

—b+Vb2—-4ac .
X = > ;Just plugina, b, ¢

Solve by quadratic formula!
-4.9t2+42t+130=0
Soa=(-4.9),b=42,c=130
X — —42+./422-4(-4.9)(130)

- 2(—4.9)

=42 —+4312 —42 + V4312

=7 98 ' o8



Problem #30 CONT...

=42 —-+4312 —42 + V4312
*TT 98 '~ 98

x ~ {10.986, -24349]

Extraneous Solution; Negative solution
does not make sense!

X =~ 11.0 seconds
Nearest tenth

30) 11.0 sec




- Problem #31 (Quadratic Equation/
| Problem Solving)

31) A rocket is launched from the top of a cliff that is 112 feet high with an initial velocity of |

336 feet per second. The height, h(t), of the rocket after t seconds is given by the equation |

h(t) = -16t% + 336t + 112. How long after the rocket is launched will it strike the ground?

Round to the nearest tenth of a second, if necessary.

TR | Hitting the ground: o Wb o
Height=0

16t2 + 336t + 112 =0
-16 -16 -16 -16

1t2-21t-7=0




Problem #31 CONT...

Use Quadratic Formula:

—b+Vb2—-4ac .
X = > ;Just plugina, b, ¢

Solve by quadratic formula!
1t -21t-7=0
Soa=1,b=(-21),c=(-7)

—(—21)++/(-21)2-4(1)(-7)
2(1)

21 —-—+v469 21 + V469
X =
2 ' 2

X =




Problem #31 CONT...
- 21-469 21 + /469

=TT 2

X ~ 3=F ,21.3282}
Extraneous Solution; Negative solution
does not make sense!

X =~ 21.3 seconds
Nearest tenth

31) 21.3 sec




. Problem #32 (Vertex Problem)
32) An arrow is fired into the air with an initial velocity of 64 feet per second. The height in feet
of the arrow t seconds after it was shot into the air is given by the function

h(t) =-1 6t2 + 64t Find the maximum height of the arrow. ‘ F-
| ind vertex!

Maximum value of parabola = Vertex (h, k).
Vertex formula: 64 64 )

2(—16) 32
. The arrow reaches the maximum
h(t) = y-coordinate height after 2 seconds.

a=-16,b=64\

h(t) = -16t2 + 64t
h(Z) = -16(2)2 + 64(2) A £A4 £
= 64 feet (Maximum height) 32) 64 ft

b [ ]
t = —— (x-coordinate)
2a




Problem #33 (Graphing
Quadratics)

Sketch the graph of the quadratic function by finding the vertex, intercepts, and determining if the graph opens upward
or downward.

33) f(x) =x2 + 2x -3 | Vertex formula:

b :
f(x) = 1x2 +2x -3 ; X=—— (x-coordinate)
a=1b=2

f(x) = y-coordinate

- L —1 | [Vertex:

2) 2
f(-1) = (-1)2+2(-1) -3 =-4 | (-1, -4)

X =

Since a = 1 (positive)
Opens UPWARD!




Problem #33 (Sketch Graph):

1

o
b
4
2

A

Vertex:
('1) '4)

| | | | | 1 | | =

Touches x-axis 2 times;
2 x-intercepts!!




Problem #33 CONT...

Sketch the graph of the quadratic function by finding the vertex, intercepts, and determining if the graph opens upward

r downwa d

X-intercept:y =0

y-intercept: x =0 X-intercept:y = 0
f(0)=02+2(0)-3=-3 X2+2x-3=0

: Solve by
y-intercept:| x2 + 2x — 3 = O|factoring!
(0, -3) (x+3)(x=1)=0

X = {'3) 1}

x-intercepts: (-3, 0), (1, 0)




Line of Symmetry:

x = -1 (Vertical)
x = h of vertex (h, k)

R | | | |

0 -8

Vertex: (-1, -4)

y-intercept: (0, -3)
x-intercepts: (-3, 0), (1, 0)
Opens UPWARD!

(1’ 0) | L1 | |

yRuvall-NN-NET



Problem
#33 . - .

Solution. = '|* "~ -

||||||||||

|||||||||||

aaaaaaaaa

|||||||||



Domain and Range for all parabolas

DOMAIN: (-o0, c0) OR All real numbers
oo | k

UP

DOWN

— 'S LA 4

RANGE: [k, ©)  RANGE: (-, k]




== 0.1 1+ X=00
Goes to left forever! . -} . -5 - . .« . om . .. ok . o L L Goes to right forever!
___________________ RANGE: [-4, o)
Vi | | | | | | | | L1 ' 111k | | | | | | }

DOMAIN: (-co, 00) OR AII real numbers «




. Range B
Visualized:




Problem #34 (Graphing Quadratics)

Graph the function. Find the vertex, y-intercept, and x-intercepts (if any).

34) F(x) =2x2 - 4x + 5

Vertex formula:

b :
F(x) = 2x2 — 4x + 5; X=—— (x-coordinate)
a=2,b=-4

f(x) = y-coordinate

X= — = +% =1 Vertex:

2(2)
F(1)=2(1)2-4(1)+5-3| [(1,3)

Since a = 2 (positive)
Opens UPWARD!




Vertex:
(1, 3)

.

o8 5 -4 2 L2 4B 8 10

Does not touch x-axis;
No x-intercepts!!

]
Bt
Aok

.




Problem #34 CONT...

Graph the function. Find the vertex, y-intercept, and x-intercepts (if any).

1) B(x) = 2x2 — ¢ y-intercept: x =0
Wl atio St X-intercept:y =0
y-intercept: x =0 . e
F(0) = 2(0)2-4(0) +5=5 x-intercept:y = 0

2x>—-4x+5=0

v-intercept:
(0’5) 2X2—4X+5=O

Solve by quadratic formula!
2x2—-4x+5=0
Soa=2,b=(-4),c=5




Problem #34 CONT...

Use Quadratic Formula:

b+ b2—4ac :
X = > ;Just plugina, b, ¢

Quadratic Equation to solve:
2x2—-4x+5=0
Soa=2,b=(-4),c=5

_ (=D (D242 (5)
2(2)

NO SOLUTION!
- NO x-intercepts!

vV—24 = UNDEFINED!

X

4 +v—-24
4

X =



=1 | | | | | | | | | i : |(1’|3)| | | | | | |
-8 -b -4 -2 | I Line of Symmetry: il
12 1| x=1 (Vertical)
Vertex: (1, 3) A+ 1| x=hof vertex (h, k)
y-intercept: (0, 5) -
Another point: (2, 5) -B L
X-intercepts: NONE! =N :
Opens UPWARD! -
P A0p



vertex: (1, 3)
x-intercept: none, y-intercept: (0, 5)

Problem
H#34
Solution:




#<  Find Domain and Range for #34

y = OO
Goes up forever
J
X =00
X=-00 1 y Goes to right forever!
_ Goes to left forever! N

DOMAIN: (-c0, o) OR All real numbers



Range
Visualized:

Back tq‘
Menu 4




Problem #35 (Graphing Quadratics)

Sketch the graph of the quadratic function.
'Give the vertex and axis of symmetry. | Vertex form:

35) f(_x) _ (x + 2)2 _5

f(x) =a(x—h)? +k
Vertex = (h, k)

f(x) =1(x+2)2-5
Vertex = (=2, =5)

Vertex:
('21 '5)

Opens UPWARD!

x-coordinate: Opposite Sign
y-coordinate: Copy!

Since a = 1 (positive)

¢

Line of Symmetry:

X = -2 (Vertical)
x = h of vertex (h, k)




Vertex:

(-2, -5)
Opens
UPWARD!

Line of Symmetry:

X = -2 (Vertical)
x = h of vertex (h, k)

= | | |

-5)



Problem
#35

Solution:

35) vertex (-2, —5)} axis x = -2




..... S y=s T e i

Goes up forever

v=-oo | 1 oy o

X = 00

- DOMAIN: (-c0, o) OR All real numbers




Range

e o+ * * *  @Goes up forever

--------

"""""""""




- Give the vertex and axis of symmetry. | \Vertex form:

36) f(x) = —(x - 3)2

f(x) =a(x—h)? +k
Vertex = (h, k)

Vertex = (3, 0)

Vertex:
('21 '5)

f(x) =-1(x—3)2+0

x-coordinate: Opposite Sign
y-coordinate: Copy!

Since a = -1 (negative)
Opens DOWNWARDS!

Line of Symmetry:

X = 3 (Vertical)
x = h of vertex (h, k)




Problem #36 CONT... ¢4

1% |

I

Vertex: i 1

Line of Symmetry: | |

(3, 0) x=3 (\},erticgl) .

Opens x = h of vertex (h, k) :
DOWN! | | | | | | | | | |E : | I | | | | | | |

o810

¢----



36) vertex (3, 0); axis x :13

Back to y
Menu

Problem
#36
Solution




Find Domam and Range for #36

BTN N 10 x
S N | RANGE: (<o, 0]
X =-00 X =00

Goes to left forever! | - - = Goes to right forever!

........... I y — _m . a . .
Goes down forever

" DOMAIN: (-00, o0) OR All real numbers




Range
Visualized:




Problem #37 (Linear Graphing)

Graph the function by finding x- and y-intercepts.
37) x + 2y =8

y-intercept (x = 0): x-intercept (y = 0):
X+2y=8 X+2y=8

_BT2y=8 X +.2407 = 8 ..
2y =8 X =8 —
4)

vy=4 (O, )
8,] 0)




37) x+ 2y =8




Back to _" 4
Menu

Problem
#37
Solution:




Problem #38 (Linear Graphing)

Graph the equation. ‘ Make X-y table! ‘

%ﬂy=§ﬁ+3

X =0: X =4:
vpF3  y=1as3
y=3

y==6




4 Problem #38 CONT... 5y-3:+:

A

| | 1 | | =

= | | | | | | 1 |

-1



Solution for #38




Problem #38 (Alternative Method)

Graph the equation. |[Y=mMX+ b (Slope-intercept form)

38) y =%x +3 |y-intercept = (0, b)

Slope=m
3
Y= Zx + 3
Slope = >
y-intercept: OP€ =4

(0, 3) Up 3, Right 4




y-intercept:

(0, 3) 4
Slope=%
Up3,Right4HHlH 5_

O m & B R

1
—

J
‘.
|
J
‘.



Solution for #38




y =
___________ }r ~ Goes up forever .-

|||||||||||||||||||||

. Goes to right forever!

X=-00

Goes to left forever!

Goes down forever

DOMAIN/RANGE: (-co, o) OR All real numbers



Problem #39 (Linear Graphing)

39) ~5x + 3y = ~15 ‘Find intercepts!‘

y-intercept (x = 0): x-intercept (y = 0):
-5x+ 3y =-15 -5x + 3y = —15

e el .l
3y =-15 -5x =

y=-5 X=3 ,
(3, 0)




. 39)-5x+3y=-15

S AN- R

-m;



Solution

Back tt;' '
Menu

......................

1111111111111111111111

||||||||||||||||||||||

1111111111111111111111

||||||||||||||||||||||



Problem #40 (Linear Graphing)

Horizontal line; y = k

Graph the linear equation.

40)y=3

A

¥
o i
‘ - k
4




Solution for #40




)
+ Problem #41 (Linear Graphing)

Graph the linear equation. Vertical Ilne; X =k
41) x = -6 4

- ; ¥
54 323 401 ¢ 33 5¢







Problem #42 (Slope-Intercept Form)

Write an equation of the line with the given slope and containing the given point.

Write the equation in the formy=mx+b

42) Slope -3; through (-7, -7)

Point-slope form: y -y, = m(x —x,)




N
&<~ Problem #43 (Function Notation)

Find an equation of the line. Write the equation using function notation.

43) Through (9, 43) and (1, 11)

(xZI yZ) and (xll yl)
(9, 43) and (1, 11)
Y2 —Yy1 _ 43-111 32

Slope = =—=4

X2 — X1 9-1 8

‘Point-slope form:y—-y, = m(x—x,)

Choose (1, 11) for (x4, y1) and m =4,




43) Through (9, 43) and (1, 11)

Problem #43 CONT...

Choose (1, 11) for (x4, Y1) and m =4,

ly—-11=4(x-1)| 4(x — 1)

=4x -4

T +11
v=4x +7

f(x) =4x +7

43) £(x)

—4xX + /




) )
&~ Problem #44 (Graphing Inequalities)

Graph the solution of the system of linear inequalities.

14) [y <2x+6 Notes:

1}-*3}(-8

Notes: ly>mx+b
<, >: Dotted Line Shade Above Line

<, >: Solid Line ||[Y<mx+Db

Shade Below Line

Graph:
y < 2x + 6; Dotted Line/Below
y > x — 8; Solid Line/Above



y < 2x + 6; Dotted Line/Below

\ Problem #44 Graph:
CONT... y > x—38; Solid Line/Above

Fory < 2x + 6:
y-intercept = (0, 6)
SlOpe =2

(Go up 2, over by 1)

- I T . . - —

Aolglg

Fory> 1x - 8:
y-intercept = (0, -8)
SIOpe =1

(Go up 1, over by 1)




Problem #44 FINAL SOLUTION







Problem #45 (Systems of Equations)

45) University Theater sold 491 tickets for a play. Tickets cost $25 per adult and $13 per senior
citizen. If total receipts were $8195, how many senior citizen tickets were sold?

Let x = number of adult tickets
Let y = number of senior citizens tickets

Set-Up: Solve for y (Substitution):
X +y = 491 tickets +y =491 —«

2 W N

Solve: 25x + 13(491 — x) = 8195
25x + 6383 — 13x = 8195




Problem #45 CONT...

45) University Theater sold 491 tickets for a play. Tickets cost $25 per adult and $13 per senior
citizen. If total receipts were $8195, how many senior citizen tickets were sold?

25X + 6383 = 13x=8195 y = 491 — x

12x + D383 =8195 | |y =491-151
3 0989 = 340 senior

1Px =1812 citizen tickets
1 12 ‘4% 340 senior citizen tickets ‘

X =151 adult tickets




Problem #46 (Systems of Equations)

46) The manager of a bulk foods establishment sells a trail mix for $5 per pound and premium
cashews for $15 per pound. The manager wishes to make a 75-pound trail mix-cashew
mixture that will sell for $13 per pound. How many pounds of each should be used?

Let x = pounds of trail mix
Let y = pounds of cashew

Set-Up: Solve (elimination):
X +y =75 pounds X 4V =
y=175
5x + $15y =($13)(75
25 SOy 2NN |5y + 15y = 975




Problem #46 CONT....
We will eliminate x

B o Vo S
5(x +vy = 75) %) - 5y = -375
5Xx + 15y =975 + 15y =975
X+y=75 =600
B 10
%L 2650 vy =60 pounds
X = 15 pounds of cashew

46) 15 pounds of trail mix

of trail mix 60 pounds ot cashews




) |

Solve the equation.

i) ] —,7 _

X + 4

1 7

¢~ Problem #47 (Rational Equations)

Factor: x2—16

- (x + 4)(x — 4)

4

x+4) (-4 @x+4)x —4)

|Restrictions: Denominator # 0

Solve:
X+4 #0

‘x¢-4\

Solve:

X—4+0

‘x¢4\

Drop all solutions
where x = {-4, 4}




LCD = (x + 4)(x — 4)

Bat;_ Problem #47 CONT--

l P-4 7 -+oe=D 4 - (aiiror==T)

(x—1] (Xt

— —_ - 4 = 4
1(x —4) — 7(x + 4) X=—6
1x - 7X =4 No extraneous solutions!
—-6x—-X2= 4
3 +32

X :3_ 47) _6
-6



N
=~ Problem #48 (Rational Equations)

o w2
Solve the equation. FaCtOr. X 9 XX

1 12 12
48)l+;—: 1 —l— X:,&O

xx
Restrictions: Denominator # 0

Drop all solutions
where x = {0}




)
= Problem #48 CONT...|LCD = x* (xx)

1 xx 4 /ﬁ:—-—xx

X

X2 + 1X = Make equation =0
—12

X2+ 1x—-—12 =0 ‘Factor trinomial!l
(x +4)(x —3)= 0], X =14 3i

No extraneous solutions!

48) -4, 3




)

Solve the equation.

X+ 5 5 X—-5
49) - =
:{2+3}:—¢L x3—2x+1 };2+3;{—¢L
(x + 5) 5

zProblem #49 (Rational Equations)

Factor:
x2+3x—4-2 (x+4)(x-1)
x2—-2x+ 12 (x—1)(x-1)

(x —5)

x+rdx -1 &-Dkx -1 x+4)x -1)

Restrictions: Denominator # 0

Solve:
X+4 #0

X *+ -4

Solve:
X—1#0

X*+1

Drop all solutions
where x = {-4, 1}




< .,” #49 CONT\LCD (x +4)(x - 1)(x - 1) |

«a—n’ o ﬂ
(x+5) G-1 5 S (x —5) &1
(x4 (3~T) MM o) 1)
N NN SN
(x+5)x —-1)-5(x+4)=(x —5)(x —1)
FoIL ] DisTRIBUTE!|  [FOIL!]
x2—1x+5x-5 - 5x-20 =x2—1x—-5x+5

x2—1x%—5>§—20=x2 +5

X2—1x—-25=x%2-6x+5



Problem #49 CONT...

N x=6 [49) 6

No extraneous solutions! ‘




Problem #50 (Compound Inequalities)

Solve the compound inequality. Graph the solution set.

50) x <3 and x2-2 |y < 3 (Shade left)

Intersection

N X > -2 (Shade right)

= — e ——
Ln E—— Ln —
m —— m  ——
5 Y ———




Problem #51 (Compound Inequalities)

Solve the compound inequality. Graph the solution set.

l._)

51) 11 E?x + 6 <31

2<x<10
11 -2 <*° Ex+6-2 <312 X is between
/
22 < 5x+\Z <62 2 and 10!
—12 —12
10 < $x < 50



Problem #51 (Compound Inequalities)

2<x<10; xis between 2 and 10!




Problem #52 (Compound Inequalities)

Solve the compound inequality. Graph the solution set.

) x+4<1and -4x <4

<1 x<4 X<-3and x>-1
Intec;ls“eLth!lon

X >-1
Sign Flipped!
s
S,

| I I I I I LN
| | N N N B I I B B
2 o1 2 3 4 5 8 7 8 8§ 10

[
| I | I
—oo -10 -9 B -T 6 -5 -4 -3 2 .

0.0)

There is no intersection/overlap! | /= f
> NO SOLUTION! N_)




c
9
o
=

O
(V)
N
LN
= =

&
9
O

O
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(o

™
@
]
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— =
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™ | -
S
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- -1 D
o
— m
- - -
L =
=
I
] 00
i
-
— &
—
—
8

52) @

Pl |




N\

“Problem #53 (Compound Inequalities)

Solve the compound inequality. Graph the solution set.
53) x <4 orx =6
] I [ I I N
i I I N R
5 7 8 9 10 00

(_OOI 4] U [6, OO)
(_OOI 4] U [61 OO)

53) (-, 4] U[6, =)

o ——————————————

+ 6 8 10 12 14 16




Solve the compound inequality. Graph the solution set.

b4) x<4dorx<7/




Problem #55 (Compound Inequalities)

Solve the compound inequality. Graph the solution set.

55) -5x+1=21lor3x+3=-9

-5X >11 3x >-9

X <-2

; = 3 3
—_ X
Sign Flipped!

|V
A

X<-20rx>-4

Beginning to end!




55) -5x+1=11o0r 3x + 3=-9 XxX<-20o0rx>-4

Problem #55 CONT...

Beginning to end!

AN - L L L]
U B B B —
—c0 108 8 -1 6 5 B3 F 3 0 1 2
&Segmnmg (left) to En

(<|||

1DBBT554321D1234EETEE1U

Q o
=
oq
>
=

11

(_ 0, OO)
All real numbers!




(<|||

-0 9 8- 6 5 4 3 2 1 0 1 2 3 4 5 6 7T

Problem #55 CONT...

L e e o

(_ 0, OO)
All real numbers!




Other Topics to Study:

Functions, Domain/Range

Midpoint and Distance Formula
Problems

Pythagorean Theorem
Work Word Problems
Review Factoring!
Review Basic Graphing!

Review Solving Equations and
Simplifying Expressions



Helpful Study Tips:

1) The final is cumulative and you should study
the course materials beyond this workshop!

2) The final exam is made by your individual
instructor. Use any study guide/tips provided
by your instructor.

3) Study your lab project worksheets and lab
assessment.

4) Study previous class exams and quizzes!

5) Of course, study and review your homework
assignments!



Helpful Study Tips:

6) Visit the Math Connections for additional
support and resources!

Study a little each day, DO NOT CRAM!!



General Test Taking Tips:

1) Preview the exam and do the problems that are
easy and you are familiar with.

2) Pace yourself... do not spend too much time on
any 1 problem.

3) DO NOT RUSH!
4) Go back and check your answers (if time allows).
5) Follow instructions carefully!

6) Double check your work!

Review your exam before you submit it!



.+ Now go study and do well on your final
exam!

e

s, L it /
? ! WILL DO IT

| CAN Do 'T

LD d4| | WANT To DO IT
.& | CAN'T DO IT
/ WON'T Do IT
WHIEH STEP HAVE oU REACHED TODAY ?
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