Honors Pre-Calculus Summer Packet

Welcome to the challenging world of higher-level mathematics.
Included in this packet is a description of the skills that you are expected to
bring with you into the Honors Pre-Calculus course. These concepts were
learned in Algebra and Geometry. Please refresh your memory by doing all
the exercises completely. Please read all the enclosed material and do all
the problems, showing your work. Bring the completed packet with you on

the first day of class for your first homework grade. There will also be a
guiz on this material at some time during the first week of classes. We will
spend a little bit of class time going over the packet and Activity Period will
be available to you for extra help prior to this quiz.

If you are doubling up this year and have Honor’s Algebra Il first
semester, then you will need to wait until you have finished most of this
course before completing this packet. Any student who has the course
second semester is more than welcome to come to any Activity Period
during the first semester to receive help on the packet.

Enjoy your summer and we look forward to working with you next
school year!



Section 1

Exponents & Logarithms

PROPERTIES OF EXPONENTS

Let a and b be real numbers, variables, or algebraic

iops, and let

m and n be integers. (Assume all denominators and bases are nonzero.)

Property Example
1. a"a® = g"** 2.3 =P =3
~ 7
2,%—.,-—- %_31-4_“)
a x
WSS R 1 ¥ -4_1_(1)‘
3.a 'a. (ﬂ) y y‘ y
4.a0°=1, a#0 x+1)P=1
5. (ab)y™ = a™b" (5x) = 5'x* = 1255?
6. (@) = a™ (.v’)"=y""’=f"'#
(J-E (-3
"\3 " x x* 3

8. |a?| = |aP = &

[(=2P| = |-2F = (-2} = 4

The numerator of a rational exponent denotes the power (o which the base
is raised, and the denominator denotes the index or the root 10 be taken, as

shown below.
Puwer
l&:]
b.l. - (v;)- - Vb—;

PROPERTIES OF RADICALS

Let a and b be real numbers, variables, or algebraic expressions such that
the indicated roots are real numbers, and let m and n be positive integers.

Property Example

1. Vo = (Va) V= (Va)=p=s
2. Va-Vb=Vab \‘Js_-\/ﬁ-\/s-u-ﬁ-e
3.%-&.5*0 .Vz;'- "5'-\'/3

4. VVaaVa vV V10 = Vio

s. (Va)y=a (Vi) =3

6. For n even, Va" = |a|.

Foruoﬁ.\./;:-a.

ViE12E = | -12] =12
Y(-12) = -12



Section 1

Simplify each expression. Write answers in positive exponents only.

1. (-a)’(2a') 2. 5x°+(5x)’ 3. 8x(2x°)
4. 1:bb: 5. (x°y°)(x*y?) 6. ((::ZX.-CC?
7. Y8x°y* 8. ¥x° 9. \f6xy’\2x
10. W 11 9x

o 3(3x)°

12. 75y -3y 13. /250 + 2316



14.

17.

20.

23.

25.

(3x°) (—x)’ 15. (6a)’ +3a°
25¢° .
o 18. (a7b2)(a3b 6)
Y16m°n® 21. 3/9_9
3[8C10 6y
. 24
e J(2y)

Write the expression as a single radical

V1832

16. 2y° (3y3 )3

2Xx 4

19.

n--n

22. /65’3t



Special Products  Saction 2 Products & Factoring

SPECIAL PRODUCTS

Let u and v be real numbers, variables, or algebraic expressions.

Special Product Esample
Sum und Difference of Two Terms
( + v — v) = u® =7 fr+d)ix—d) = 5" - &
=yt~ 16
Bauare of Binomial
w4+ v) =+ 2uv + ? {x + 3¢ = x* + 2x)3) + F
=xl4 Gr4 9
(e —vP =u'— 2uv+ v (3 - 2)°
= () - 203=) + 2
=g = 12r + 4
Cube of ¢ Blnomial

v =u'+ 3+ I+ £+
= 5 4 N2 + (2 + P
=+ 6+ 12r + 8
Iu—r}ltu’_—iulv-l-ﬂm’—v] =1y
= ! = %)) + (1) = 1*
=z -3+ -1

" GUIDELINES FOR FACTORING POLYMOMIALS

1. Factor out any common fectors.

2. Factor sccording 1o one of the special polynomial forms,
3. Factor ar® + bx + ¢ using the POIL method.

4. Facuor by grouping.

FACTORING SPECIAL POLYNOMIAL FORMS

Factored Farm Example
Difference of Two Square
= v =(u+ viu—v) Ox? — 4 = () - 2
= {3z + 2} - 3).
Perfect Square Trinomisl
o+ Juy + v = g+ ) ' ¥ b+ 9
=x* 4 Wx)i3) + ¥
=[x+ 3
W= 2ur +vi e (4 =) =G+ 9
= xf = x)(3) + ¥
= (¢ =3

Eum or Difference of Two Cubes
v s -+ y) S +8=2"+2
=(r+ Dx’ - L + &)
w? = vt = = vt o + 0T 75 = 1
= (3z) = 1*
= {3~ 19+ A + 1)

Fuvtoring by Grouping
P2 -t 6= =2 - (3-8
= ;:{j - 2} - 3‘1’ - 2!

= {x = 2)x" = 3}



[ Examples | Factoring Polynomials and Solving Polynomial Equations
2. 16x° — 80x2 + 100x = dx(dx? =20x +25)  Common monomial

=4x(2x — 5
b. 3t 4 21x = 2457
3t — 24 +21x =0
(el - Bx 4T =

Jx(x —THx—-1) =0
Ix =0 = x=10
x=7=0 =2 x=7
x=1=0 = x=l

C. P rxi-2 =2
P22 =0
( +x)—(2x+2) =0
A+ -2x+1 =0
(x+1)x*=2) =0

41 =0 == x=-1

Perfect-square trinomial

Original equation

Collect terms on the left side.

Factor out common monomial factor.
Factor trinomial.

Set first factor equal 1o 0,

Set second factor equal 1o 0.

Set third factor equal to 0.

Original equation

Collect terms on the left side,

Group terms (fo factor by grouping).
Factar out commen monomial factors,
Factor out common binomial facror.
Set first factor equal to 0.

-2 =0 = x=++v2  Sersecond factor equal to 0.

8 -2r+1 =3x+5
2—5x—4 =0

Examples | Solving a Quadratic Equation by the Quadratic Formuia

Original equation
Write in standard form: a =1, b= -5, and c = —4.

* 200

_HJH
-2

The solutions are ¥ = 22 and x =

X

b. Bx® 4+ 2Bx =12
Bxl4+28x =12 =0
1‘.{1-{-?1"—3 =0

T+ /T —4(2)(-3)

2(2)

-7+£473
4

X =

—(=5) £ /T —AD-8) |
= (=5) £ V(=5)2 — 4UIN-) Quadratic formula

Simplify.

5-«’471

Original equation
Write the equation in standard form.

Divide by the common multiple 4.

Substinute 2 for a, 7 for b, and =3 for ¢ into
quadraric formula.

Simplify.

The solutions are x = =24¥T and x = =<15/E,



Section 2

Perform the indicated operations and write the result in standard form.

1. (3x-2)—(8x-6) 2. (x-2)(x*-5) 3. (3x-7y)’
4. (x—4)3 5. ba(4a-6)-a(3a+2) 6. (y—z)(y+2)+3(y-2)
7. [3-(a+b)][3+(a+b)] 8. (a+2b)

9. 3y? —[Zy2 ~(5y° +4)J 10. [(x+2)- y]2



Factor completely.

11. 6y° —4y® +2y

14, 2r®+2

17. 4x* +5x+1

19. 27a°+125b°

12. 8x3 -1

15. x*——
16

13. x*+6x*>-5x-30

16. 9t* —30t+25

18. y°+3y° +y*+3

20. 4—(a-b)’



Perform the indicated operations and write the result in standard form.

21. (11x-12)—(7x-2)  22. (4x-5y) 23. (2t-3)’

24. 6b(2b+3)-b(2b+1) 25. [2—(x+y)][2+(x+Y)]

Factor completely.

26. ¢ +7¢c*-5¢c-35 27. 2r3—50r 28. 4x?—28x+49

Solve.

29. 6x°>+5x—4 =0 30. 4x*-3x-2=0 31. 2*—x*=6x-3



Section 3 Rational Expressions

Reducing Rational
ﬂ}ll_h - it — 4) 12+x—-x*  {4-2N3 +x)
Trx-2 GFDx-1) T —0r+d (Zx- D -4

-:{x.#'zl'r[x—ll --.[,r--"ﬂlﬂi-xj

(e4-2Hx — 1) (2x = 1)—

xlz = 2) I+

= , k¥ -2 - -

=1 x#4

I -

Multiplying and Dividing Rational Expressions

1;*1—;-6_41-3:'-*‘11‘
.131'4,[-5 h:_ﬁ‘
_l,!.l--"ﬂ{x+2.'i_-r(x'1'lllﬂ"'ﬁ
{x + Si=—TT 2ri2a—13)
=+ iz -2 3
_'___1(-14'5} . xntb,x#l.x*z

S8 fd4uts -8 P+

;’—4+ o+ 8 "Y¥-4 £Hx+d
(Tl W] (T’ - 2+ )
= T TOe—o = SrITa

=x'-2z+4 x & 2

Subtracting Rationa! Expressions Uslng the
Basic Definition
x 2 xx+4) - 2x— ¥
T3 T4 G-+
! v dx—-2x+ 6
(x— 33« + 4)
- Ul + 2+ 6
(x— 3+ 4




Compound Fractions
Fractional expressions with fractions in the numerator oPdenominator, or both,
are called compound fractions (or complex fractions).

A compound Fraction can be simplified by first simplifying both its nu-
meralor and its desominator into single fractions, then inverting the denomina-
tor and multiplying. :

2-3;)
= x—2
=)
_i—h_x—l
X k=2
(2 = 3x¥x = 1)



Section 3

Write in reduced form.

L 12h° 5 5w? —10w
" 60b? "~ 15w-15

z-5 X3+ 2x?—4x -8
) 5 4, 3

25—z X°—8

Perform the indicated operations and simplify.

. y’ -9  y’-4y+4 6 (a+bj+(g_gj
" yP+y-6  y-3 b b a



2
54

1
S+3

3X 4

+
X2 —6x+8 x*—x-12




Write in reduced form.

3 2 2
2 1, 8Y+8Y 13, Xio49
70a 3y+3 7—X
3 _ 3 _ny2
14, : t2 27 15, X fx +2X
" -3t -2t+6 X° —4x

Perform the indicated operations and simplify.

b*-9 -b2+8b+9 x+1+x2+1
b’-b-6 b+3 x>-1 x-1

16.




18. ( 1 j(£+lj 19. L+L
X+y/)ly X cC— C+

w
N

3
——4

3 4 X
20. T T T 21. 1

X°=1 X" —-3x+2 1+
Xx-1

3 —X+2
29 X+2

BX+2



THE DISTANCE FORMULA Section 4 Linear Essentials

The distance d between the two points (. y) and (xx wl m the
coordinate plane is .
d= VW—IL}’*UI‘IIF-

Finding the Distance Between Two Points

Find the distance between the points (-2, 1) and (3, 4).

SoOLUTION
Letting (xi, y1) = (=2, 1) and (x3, y2) = (3, 4), apply the Distance Formula
o obiain
d=VE - O+ @ -
=VE+ ¥
=v25+9
=34
= 5.83,

THE MIDPOINT FORMULA
The .ﬂpnﬁnufmelimmmjnmuutpnim (xi, i) and L3z, 1)
in the coordinaie planc is

(:;+xzr-+n)
7 2 f

Finding the Midpoint of & Line Segment

Find the midpoini of the line upﬂljniningm:pnim:{—s. - 3) and (9. 3).

SOLUTION

Figure 13 shows the two given points and their midpoint. Using the Midpoin
Fermula, you can write

) ~5+0 -3+13
Midpont ( 2 ' 2 ]

= (2,0).



Parallel Lines

Equations of Lines
Two dist” 301 nonvertical lines are parallel If ead oply If their slopiiie fiffisl,
1. General form: Ax+By +C=0
2. Vertical line: x=gq
3. Horizontal Fine: ¥y=5b Perpendicular Lines
4. Slope-intercept form: y = mx + b
5. Polntslope form: ~ y ~ y, = m(x - x,) ”thhnﬂmﬂdﬂrﬂﬁmnw
i
e
Equations of Parallel Lines

Find an equation of the linc that passes through the point (2, —1) and is
parallel to the line 2x — 3y = 5, as shown in Figure 2.40.

SOLUTION
Writing the given equation in slope-intercept form, we have
2x=3y=35 Given equarion
Jy=2x-5
2 5
y=§x—5‘ Slope-intercept form

Therefore, the given line has a slope of m = 2/3. Since any line parallel
to the given line must also have a slope of 2/3, the required line through
(2, =1) has the equation

y—(-l)=§'(x-2)

Hy+ 1) =2x~-2)
Jy+3i=2x—4

=2x + 3y= =7
2x~-3y=17.

Note the similarity to the original equation 2x — 3y = §.

Equations of Perpendicular Lines
Find an equation of the line that passes through the point (2, —1) and is
perpendicular to the line 2x — 3y = 5.
SOLUTION

From Example 5, the given line has slope 2/3. Hence, any line perpendicular
to this line must have a slope of —3/2. Therefore, the required line through
(2, —1) has the equation

y-(-D=-36-2

Ay + )= -3(x-2)
3x+ 2y =4,



Section 4

. Find y so that the distance between (3,y) and (-1,1) is 5.

. Determine the quadrant(s) in which (x,y) is located so that the conditions are

satisfied. a. x>0 and y<0 b. y>2

Determine if the lines L1 and L2 passing through the given pairs of points are
parallel, perpendicular or neither.

a) L:(0,-1),(59) b) L :(4,8),(-4,2)

L,: (0, 3), (4, 1) L,:(3,-5), (-1, )

Find the slope and y-intercept (if possible) of the line specified by the given
equation.

a) 5x—y+3=0 b) 5x—2=0

Write an equation of the line through the given point (a) parallel to the given line and
(b) perpendicular to the given line.

Point (-6,4) Line 3x+4y=7



6. Show that the points form the vertices of the indicated polygon:

Right Triangle: (4,0), (2, 1), (-1,-5)

7. Find an equation of the line that passes through the given point and has the indicated
slope. Sketch the graph of the line.

a) Point(-3,6) m=-2 b) Point (6, -1) m is undefined

8. Determine the quadrant(s) in which (x, y) is located so that the given conditions
are satisfied:

a) (x, -y) is in the second quadrant b) (-x,y) is in the fourth quadrant



8.

9.

. What is the area of the region in the xy-plane

Section § Critical Thinking  Now put it all together!

A) :ﬂ BJ g2 q 15 D) 113

2 0 Cerex D) ::::2:1]

A) Lit1ez B 1+ 2
X r

x“f.x"-hl

bounded by the graphs of x = 1995, r = 1994,
i o= 1997, and y = 19987

A1 B 1995 C) 19% D) 1997

lfx+3=ythenz’+6x +9=

A) ¥ B) y’-6x+9
C) Y+6x+9 D) y*+12x+36

1 1 +
+ Lor L+
W W 1

+Al and Alice went to a “Bring a Snack" party. Al
spent 10 pennies + 16 dimes. Alice I as much

uﬂLbutMrzﬁcninsnmﬁataduf;ﬂquumm i
and nickels. How many nickels did Alice spend?

Ayl6 B2 22 D)

What is the least integer n > 0 for which 12" is divisible by 2%
A) 3 B) 4 s D) 9

WWxy + 2xr + 3y + 4 = 5, then y =

1- - - -
aigE p o p X

'If n is an integer which of the following polynomials is
nol always a perfect square?

A)nen+1 B) -2n+1 C) n+d D) on®+6n+1

o — e e — . 5 e




10.

11

12.

13.

14.

15.

16.

17.

If the cost, in dollars, of a box of my
favorite breakfast cereal is the same
as the number of different. values

of x which satisfy (* - 9P = 0,
then a box of this cereal costs

A)S% B S OR D #

In a certain circle, the length of a radius is equal to the recipro-
cal of the length of a diameter. What is the area of this circle?

A) 3m B) = . C) 2a D) vin

The graph of 2 intersects the graph of y = |x| in just one point.
Aly = x-2 Byy = x-1 Cy=x Djy = x+1

How many different numbers satisfy the equation
(x = % = DHx + i + 2P =2
A) 4 B) 5 C) 14 D) 120

Wanted: Of the choices below, one is different
from the others. Which isn't equal to the others? | HAWE You,

NE?
A) fie® B 4x® ) 4 D) &

In the rectangular solid shown, the ratio of
the number of square units in the surface area x
to the number of cubic units in the volume is

X

2, 4 4,2 2
ﬁ] I’ + ;. B} i + y C:i x‘y D] X+ EH
X% of 100% = -
A) x B} x% C) 10x D) 100z

My cat Boots has Sx upper teeth and 3y
tower teeth. 1f Boots has the same num-
ber of upper and lower teeth, then £:y =

A)3:5 B)5:3 (8:5 D)3:8

I







