Pre-Calculus Summer Packet
Mr. Russell

Congratulations! You made it to Pre-Calculus. | am Mr. Russell and I'm very excited to be a part

of your academic growth. Pre-Calculus is supposed to bridge the gap between Algebra and
Calculus, so hopefully you are taking this class to pursue a Calculus class in the future. If not,

we will still get the best out of it. This packet is designed to keep your math skills fresh, so

ideally you want to do a little here and there throughout the summer (not waiting until the last

week of August). This packet will be graded (at least a double homework assignment). Please
have your work on a separate piece of paper. It will be graded on completion but most

importantly effort. | already started a google classroom so if you have questions on this packet »
you cdn reach out to me:(l will do the best | can to get back to you quickly). Enjoy the summer! -

“Your success will be determined by your own confidence and
fortitude.”

Michelle Obama AUTHOR, FORMER FIRST LADY

AP Pre-Calculus Google Classroom:0Sj2i4V

Honors Pre-Calculus Google Classroom::5no2ami



Baciale:
To simplify means that 1) no fadicand his a perfect square factorand
2) there is no-radical in the denominator (rationalize):

Recall the Product Property. ~/ob = J;--Jl; and the Quotient Freperty %.=‘47—;-'
Exmples___Simplify 24= JE.JE findtheperfectsquamfadm
= 2.\/5_ slmp_lify
Simplify . ;: %—Zo% multiply numerabor & denominatorby 2
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multiply stiaight across and stinplify
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Form of complex number: 0 +bi
Whma isthereal gartand-:ﬂie:ﬁis the mgma:y part
Always make tisse substititions 1 <7 and =1
Tosimplify: pull outthie Nt beforeperforming any operation.
Eample: J5=¢ToS Pullowt T Example: () =B
=if5 Make substitution =B =15 =5
Treit flike any othier variablé when +,~,%,07 + (but aways simplify 1 =1
Bamplet  §Q+N=2003U0)  Didwibise
=6i+2(-1). Substitirte
=-2+6 Simiplifyand réwrite in complex form

Stiice § =~/=T, no answer can have an '1'ir the denomiiator, RATIONALIZE!

1. (2 - 4i)(-6 + 4i) 2. (-3 + 2i)(—6 - 8i)

4. 6(-7 +6i)(—4 + 2i)

3. (1-7)°

5. (-2 - 2i)(~4 - 3i)(7 + 8i) 6.5i+7i-i

7.-3i - 6i - 3(=7 + 6i) 8. -6i(8 - 6i)(-8 - 8i)



Pythagorean Theorem (right wiangles): a” +5” =c*

Do the following lengths form a right triangle? (does d+b=c )

2)
§ 2
. ' 3
@
4)
/\
5
5) a=64, b=12 c=122 6 a2l b=72 c=75

Find each missing length to the nearest tenth.

7 8)




e
Siopecintercept form: y=mx +b Vertical line: x=¢: (smi;mdeﬁngd,

Standard Form; At+By=0C

Write the slope-intercept form of the equation of each line

1) 3x-2y=-16 ) Br-1ly=-12
3) 9x—Ty=-7 4 x-3y=6
5) 6x+Sy=-15 6) 4x-y=1

Write the standard form of the equation of the line through the given point with the given
slope.
7. through: (1, 2), slope =7 8. through: (3, -1), slope = -1

9. through: (2, 5), slope = undefined

Write the point-slope form of the equation of the line described

10.. through: (4, 2), parallel toy = - % x-5

11. through: (-1, 4), perpendiculartoy = =5x + 2



Systems of Equations:
{3‘:.+ y=6

2x-2y=4
Solve 1 'equitior for 1 varisble Find appositecoeflicients for 1 viriahle
Regirrange. Multiply equation(s) by constant{s).
Plujinto 2+ equation. #Add equations together (lose 1 varfable)
' Solve for the cther variable. Sotve for variable.

Then plug answer back into an origirial equation fosolve for the 2 variable.

yub-3x Soive i4 equation ry  6x+2y=12 Multiply 1= equationby 2
2x-2(6-3x)=4  Pluginto 2o equation 2x—2y=4 coefficents of y are opposite
2x=12+6x=4 Distribute 8x=16 Add
8x=16 and x=2,:g’ Stplify x=1 Simplify.

bt

Solve each system by graphing. (Where do they intersect).

1) y=-3x+% 2) y=x+2
y=3%-2 x=-3
4 A
$§_|_]_\_|o 4 > ;5 o3 ¢ 4D
. !

Solve each system by substitution.

4.4x+2y=10
xX-y=13



Solve each system by elimination

5. 8x-6y=-20
-16x+ 7y = 30

6. 6x-12y=24
-x=6y=4

=1 One:

aowoe

>

#'sa Anynumberraised tothe power of dne equals itself

=1 Any tionzero number raiséd to the power of zero is one.

6. (2%)'=a™ Wheria poweris raiséd to ancther power; multiply the exponents.

a g =g Whmmuln;ﬂymgtwoyawers that have ﬂlesamehase, add Iieexponenk

T g™ When dividiag tio powers with s same base,sibiract the expaneis.

gative piowar-Suusls its rtiprocal miised

Simplify each of the following.

b ddd 2 (2ahda)
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Polynomials:

To add/subtract pilynomials, combine like terms.

EX: 8x—3y+6-(6y+4x-9)
=8x—3y+6-6y—-4x+9
=8x-4x=3y—6y+6+9

=4x-9y+15

Combine like terms with similar variables.

Add the following polynomials

1-3
PR-2)+GP—j—-3)
(8a* -4+ (3" +a—2)
(6m® + 1) + (2m® + 9m — 1)

Subtract the following polynomials

4-6

(=x*+x—4)— (3> —8x—2)
(8x% —3x) — (Sx 5 — sz)
(=% -5x—3)—(—7%* = 8x—-8)

Multiply the following polynomials

7-9
@x*y3)(—3x%y*)
(—9x’y)( —Bx%y*)
JARE)

Divide the following polynomials

10-12
Y —~6

3.

36x°—72x

9x3



To mnlup!y two binomials, use FOIL.

Bt (Bx-2)(x+4) Multiply the first, outer; nner; and last terms.

=3x" 412~ 248 Cambineé like terms together,

=3+ 10x =8

Follow these steps jn osder to factor polynomials.
STEP1; Look for alGCF in: Al.[.oftheums.

@) M you haveone (other than 1) factor ttout.
b) ifyoudon’t have one move on to STEP2-

STEP2: How many térnis does the palynomial havie?
2Terms a) is it the difference of two squares? @’ -5 =(d+b}a=8)
BX 5 <25 =(x+5)x-5)

& - B =(a-b)a"+ab+b*)

b) Is it the'sum or difference ftwocubes‘!
18 the e * & +5 =(a+b)a* -ub+b?)

3 m 464 =(m+4Ynr* —4in +16)
P =125 (p=5Xp* +5p+28)

3 Tersis -
#bptoni(er Jx+ ) o Hix+12=(x+3)x+4)
¥l K F=5x+a=(x-Nx~4)
£ rbr-c=(x=_Yx+_) 2416 =(x-3)er8)
£ —by-e=(x= Nx+ ) P e (A
& Tarmamsitacior by Grouping.

d) Pair up first two terms and List two terms,
b) Factor out GCFof each pairof aumbers:
¢) Factor out front parentheses that the terms have in common,

ER: 4 36493+ 27 = (543874 (95-427)

=& {x+3)+9(5+3)

(3 +9)




Factor the Following

16

¥* +9y?
5x%y® + 152
1265 —20t4 4 82 — 16

7-11

x*—6x—16

¥ — 102y +24y*
x24+3x+2

%2 —3x+2
x2—x—30

o soive quadratic equations, try to factor frstand set each factor equal to 2ero. Solve for your .

B x-ay=21 Set eiqual to zero FIRST.
£ -4x-21=0  Naiwfictor.
(x+3x-7=0  Sof adch faitor equal to zero.

x+3=0 x-7=0 Solveioreachx

X=f§ .-1'=7




Solve for x

1-3
3 -29x+42 =0

4x* +205+25 =0

B aay-4=0

iacitintnant: ' The number under the radical in the quadratic formula (b* — 4ac) can tell you what kind of roots:
you will hiave:

1B = dac >0 you will have TWO real roots i B%— 4ac =0 you will hiave ONE real root (touches axis once}
{touches the x-axis twice)

L)

If b* — dac <0 you will have TWO imaginary roots:  (Function does not cross the-x-axis)

f"i HH

<biJB .

2a




EX: Inthe equation #° +2x+3=0, find the value of the discriminant, describe the nature of the roots;

then solve..
X +2x+3=0 Determiiie the valies of a, b, and c.

a=15=2¢=3 Find the discrimingnt

D=2"-4-1.3
D=4-12
D=-8 There are two imaginary roots.

. 2=
&M:x:z;f-i

~2+ 2ix .2: |
2 |

x=—itiy2

=

Find the value of the discriminant of each quadratic equation.

1) 6p>-2p-3=0 2) 2 ~x-1=0
3) ~4m? ~4m+5=0 4) 56 +b=2=0

Solve each equation with the quadratic formula.

1)1 — S#i— 14=0 2) B -4b+4=0

o —p—r > T

Reaall: (f £)(x)=S(8(%) OR/[g(x)) read*f of g of X means to plugthe inside fanction in for xin the
‘duiside fanction, '

Example: Given S =22 +1 and glx)=x-4 find f(Z(x)).

Fg)=flx-4)
=2(x-4) +1
=2(x* -8x+16)+1
=222 ~16x+32+1

Slelx) =27 -16x+33




[ For1-9:Let®x)=2x—1, g(x) =3, and hix) =x"+ 1. Compute the following:

1. f(e(:3)) 2. {u(7) 3. (gh)24)

4, A(h(2))) 5. h(e(f(5)) 6. g(fth(-6)))

To find the inverse of a function, simply switch the xand the y and solve for the new “y” value.

S = -1 Rewgitgin inverse fotation -

| Find the tnverss, /' (x), ¥ possible.

Note: Switch x and y and 1 and 2.

Find the Inverss for each relation.

TOUAA20.60,6.4) 2 (657669012 10,3))
Find an equation for the inverse for each of the following réiations.

3 y=8x+2 4  y=-5x-7 & y=12%-3

6  y=-8x+16 Z v=§x-5 8 Yy =-%X+5



Rational Algebraic Expressions
| Maltipiytng and Dividing: Pactor numerstor and denominator campletely. Cancel any comman factors in the top
and bottom. If dividing, change divide to muitiply and fiip the second fraction.

2 +10x421  i'42x~-15

5 gx-1t X442 -2x

Factor everything completely.

_ 4T +3)  (x45)x—3)
TG ax-3x+T)

Cancel put commbon factors in the top and bottom.

_(x+3) b
) SRy

First find the Jeast common denominator. Write each fraction with that LCD. Add/subtract numeratorsas
indicated.and leave the denominators as they are.

33?4'1‘_"51'--‘4
42 20+4
 3.."—"+1. 5x-4.
x(x+2) Ax+2)
Adx+D | H5x—4)

Foctor denominator completely.

Find LD, which 5 (2x)(x+2)

2GT2) + 2252 Rewrite each froction with the LCD'in the denoninator.
6x+24+5x—4x s LR

i+ Write as one froction.
Sx2 42542

2x(x+2)

Muttiply-eachi term by the LCD of all the fractions. This shoiild eliminate all of our fractions. Then solve the equation as
usual,

=== Find LCD flrst xX(i+2)

alx+ 2)(_3:%+ x(x +'2')% = %x(x +2) Muiltiply eadti term by the LED:
Sx4Kx+2)=5(x+2) Simpify and solve.
Sx+x+2=5x410

6x+2=5x+10

Xx=8 < Check your answerl Soinetimes they do ot check!

chieck: il




Simplify and state extraneous solutions (if any).
1-10

4
PZ-*’&F +8

a’+5a+4
a*+9a+320

(r-7Mv+8) . 1
G+8fv=10) “v-10

e oy

700
100v

BV bu— v
8 8v

A +ae 2
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