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Honors Precalculus Summer Review Packet

Welcome to Honors Precalculus! This summer review assignment is designed to refresh
your Algebra skills, review polynomial functions and graphs, explore trigonometry in
depth, and give you a brief introduction to topics that you will expand upon in Honors
Precalculus. The topics in the course can be abstract but they have practical application and
serve as a foundation for further study in Calculus and other college level mathematics.

The packet is to be completed by the first day of school. It will be collected and graded
based upon completion and correctness. To help you with this assignment, examples
(taken from the Glencoe Algebra 1 and Algebra 2 Study Guide Worksheets) are included in
each section of the packet. You MUST show all work in order to receive credit! You will also
be tested on the material when you return to school.

If you have any questions or concerns, please contact Miss Brogan at
jbrogan@fallriverschools.org.

This packet can also be downloaded from the B.M.C. Durfee High School Mathematics
Department website at http://www.fallriverschools.org/math.cfm.
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Solving Absolute Value Equations

Solve |2x — 8| = 17. Check your solutions.

Case 1 a=h Case 2 a=—h
9y — 8 =17 9% — 8 = —17
25— 3+3=17+3 Gy —3+3=-17+3
2% = 20 9y = —14
x= 10 x=—T7
CHECK |2z — 3] = 17 CHECK [2(-7 - 3| = 17
[2c10) — 3] = 17 |-14 — 3| = 17
|20 — 3] =17 | -17] = 17
[17] = 17 17= 17/
17 =17+

There are two =zolutions, 10 and —7.

1. Solve 5 +9 + 16 = 22. Check your solutions.

2. Solve5 +24 = 8- 3 .Checkyour solutions.

Relations and Functions

_ Given the function fix) = 22 + 2x, find each value.

a. fi3)
flxy = 22 + 2% Original funation
Fi3) =32+ 23  substinte.
=15 Sirnplify
b. fiba)
Ax) = 22 + 2% Original function

Fiba) = (Ba)® + 2(Bx)  Substitute.
= 26a2 + 10a  sSimplify.

3. Given the function =-3 2-7 423, find:
a. (-4
b. ( +5)




Linear Equations

Slope:
27 1

2 1

Standard Form:
+ = (remember, no fractions or decimals)

Point-Slope Form:
1= ( = 1), where( 1, 1) are the coordinates of a point on the line and m is the
slope of the line.

Slope-Intercept Form:
= + , where m is the slope and b is the y-intercept

@I  write an cquation in Write an equation in
slope-intercept form for the line that slope-inteticept form for the line that
has slope —2 and passes through the has slope T and x-intercept 5.
point (3, 7). y =mx+ b Slope-intercept form
Substitute for =2, x, and v in the 1 ,
slope-intercept form. 0= (g BY+ b =6 0m=g
y=mx+b Skope-irtersept form 5 o
0==-+58 Simplify.
T=(-203)+ b () =(3,7), m= -2 3 mply
T=-6+50 Sirnplify. —% =5 Subtract £ from both sides.
13=5% Akl 6 0 both sides. s
The v-intercept iz 13. The equation in The y-intercept is T The slope-intercept
slope-intercept form isy = —2x + 13. . 1 5
formigy = T~

Find the slope of the line containing the points (-5,4) and (6,-9).
Determine the slope of theline7 — 4 =12
Find the standard form of a line that contains the point (5,-7) and has a slope

_ 13
= =

Find the slope-intercept form of a line passing through the points —4,1 (5,2)



Parallel and Perpendicular Lines

m Write an equation of the

line that passes through (8, 2) and is
perpendicular to the line whose
equation is y = —%x + 3.

The slope of the given line is —é. Since the

slopes of perpendicular lines are negative

reciprocals, the zlope of the perpendicular
line is 2.

Use the slope and the given point to write
the equation.
¥ —yy = mx — 3} Poirtslope form
y—2=20x—-8 () =82, m=2
y—2=2x-16 Distributive Prop.

¥y =2x— 14 Add 2 o each side.
An equation of the line is y = 2x — 14.

m Write an equation of

the line that passes through (-1, 5) and
is parallel to the graph of y = 3x + 1.
The slope of the given line iz 3. Since the
slopes of parallel lines are equal, the slope
of the parallel line is also 3.

Use the slope and the given point to write
the equation.

¥~y = mlx — xq) Point-skope form

Y= B5=3@— (-1 (g =(-15 m=3

y—H=3x+3 Distributive Prop.
y=3x+8 Add § to each side.

An equation of the line is v = 3x + 8.

8. Write the slope-intercept form of the equation of a line passing through the point

(2,1) and perpendicular to theline4 - 2

= 3.

9. Write the slope-intercept form of the equation of a line passing through the point

(1, -1), parallel to the line passing through the points (4, 1) and (2, -3).

Simplifying Radicals

EEEOP Simplify /130,
W180 =8 953538 Prime fcorzation of 180

= V2. V52 . WE  Produst Propery of Squre Rook
=9.53.%5 Simplify.
= %5 Simplify.

10.

162

11. 150 2 2

EEEED simplity V1202 - 57 - oh,
V18062 - B5 . ot

=38, 3.5 .02 b5 . o

—em . g T VE . VR VB .
=232 V3. VB |u|- B2 WE -2

= 2|a|p22 305




Special Functions

Example 1 Graph fix) = 3|x| — 4. x |3lx| -4 k i
Find several ordered pairs. Graph the points and o _a \
connect them. You would expect the graph to look
similar to its parent function, f{x) = |x | ! -1 \

g g °
-1 -1 \[/
L'
-2 2 1
Criapie: [pitaz :
Graph fix) _[x— Lifx=2. i

First, graph the linear function 7(x) = 2x for x < 2. Since 2 does not

zatisfy thiz inequality, stop with a circle at (2, 4). Next, graph the

linear function f(x) = x — 1 for x = 2. Since 2 does satizfy this ©

inequality, begin with a dot at (2, 1).

Graph the functions:
12. Bix) = |2x + 1]
¥
& X
13. ’%if.xﬂﬂ
Blzl=]oxs—gif0<s<2
lifz =2
¥
i x|




Systems of Equations

m Use substitution to solve the system of equations. 2x —y =9

x+ 3y = -6
folve the first equation for ¥ in terme of &
r—w=29 First &g uation
—p = —2x + 0 Subtmet 2x fromn both sides.

=22 -0 Multiply bt sides by 1.
Substitute the sspression %2 — 5 for v into the second equation and zdlve for =

4+ 3y = -6 Secord equetion
r+ A8y —9) = -6 Substinte2x - Qfor w
&+ 8x — 27 = —6  Distrbutive Proparty
Tao — 27T = —6  Smplify
Te =21 Add 27 1o each side,
=3 Divide &z ch side by 7.

Mow, substitute the value 3 for & in either original equation snd zolve for w

x—w=290 First equation
203 — »= 4 Fephce xwih 3.
§—-—w=25 Simplify.
- = a Subtmet & o each side.

M= —3  Mulipheachsideby 1.
The zolution of the system 12 (3, —3).

m Usze the elimination method to solwe the system of equations.

2w — 2y = 4
S + 3y = —25
Multiply the first equation by 3 and the second Feplace & with — 2 and solve far 1.
equation by 2 Then add the equations to Gy — 9y =4
eliminate the v variable. B
2(-9)— Gy = 4

Sx— dv=4 Mutiply by 3. b — Gy = 1% -6 — 2y =4
fx + By = —25 Mubphbp2 10x + Gy = —50 =y =10

19x = -38 y=-4

x = -g The saubion 12 (-4, -5

. 2 - =7
14. Solve the system of equations: 3 4+ =8
. 5 +2 =-8
15. Solve the system of equations: 4 +3 2
16. Solve the system of equations: > > _
- Solve the system of equations: , _ 5= |




Factoring

CEELAD Factor each trinomial. CEE3D ocior
a. w2+ Tx + 10 Bax + 3ay + 2bv + by by grouping.
In thiz trinomizl, & = 7 and e = 10, Beex + Say + 2bx + by

= (fax + Sav) + (25x + D)

Factors of 10 | Sum of Factors = 8ails + y} + -5{2.:: +}'}

1,10 11 = (Ba + B)%x + v
ke 7 Check using the FOIL method.
Sinee? +5=Tmd2-5 = 10,letm =2 (S + £)(2x + )
snd r = B, = BalZa) + (Baly) + G)2a) + (B)w)

B+ Tx 410 = (x + H)x + D) = Bax + Bay + 2bs + by

CEOD Foctor 207 + 150 + 18,
In thiz example,« = 2,5 = 15, and ¢ = 18, m Factor each polynomial.
Yo need to find two numbers whose sum 1z 2
18 and whose product 12 2 - 18 or 36, Make a. S0e* — 72
2 lizt of the factors of 36 and look for the Eoa® — 74
pair of factors whose sum 1z 15, = 2(25a® — 36) Frd the GGF
Factors of 26 | Sum of Factars = 2[iHa# - 62)] 2Sat= ba-Saand3E=6-4
1 2% a7 =28 + 6)8x — 6) Factor te differerce of squanes.
2,18 =] b.4’1-'4+5.1-'3_41?2_&]?
3 12 15 dat + 8% — 442 - 8y Original pokronia |
: =dwia® + 252 -2 — ) Fird 2 GGF,
Usze the pattern aa® + ma + na + ¢, with = da[ix® + 2a®) — (x + 2] Growpemes.
=% m=>58nr=1% andes = 18 = dxfa®ix + ) — 1{x + 2V Fird hieGoR
252 + 15z + 18 = 92% + 3z + 19z + 18 = el — 1o + 2] Factor by groping.
- I:EIE + ij + {12.:: + 18} = 4;:[{.:': - 1:":.17 + 1:":.1', + EII] Factor e difference
= 2{2x + 3) + 6(2x + 3) of sepuares.
=(x+ 6)Zx + 3
Therefore, 222 + 15x + 18 = iz + §3W2x + 33,

17.2 2-3 -2 21. 2-4 +4°7?
18.16 -8 +1 22.36 2- 100 2
19.6 2+5 -6 23.72 2-50
20.8 2-4 - 24 24.8 3- 128



Solving Equations by Factoring

a.3x = 15
A2 = 1Ar  Crigna equeton
5% — 1Fr = 0 subtmet 15cmomboh Sdes.
dadx—HRl=10 Pacior Tie binormia.
d=00rs—58=0 Zgo Frodct Fropety

x=0ar X =56 =soheexch equeion.

The aolution =t 12 {0, &)

m Solve aach equation by factoring.
b dx® — e = 21

412 — A =21 Onginal equaton
d5? — Fr — 21 =0  swrarai tomboth sides.
fda 4+ TIx — 31 =0 Factor the mnonia.
df +T=0 orx—3 =10 ZIgoProdict Fropaty

T
&= —gr & =3 S0lveeach equaton.

The mlut.imsetis[—%,&}.

Solve the equations by factoring:
25.6 2-2 =0

26. 2+ -30=0

Simpli

27.6 2—-5 —4=0

28.12 2=-18 -6

ing Rational Expressions

=% or *x =23

Therefore,x # 2 and = £ 3.

_ Simplify 1— State the excluded values of x.

Sr+6°
39 3x_3)
“Em+ 6 m—oim-— @
i
:—(ma;z‘%}i Divideby e GCF x— 2.
:% Sinplify.
Excude the valnes for which =2 — 5« + 6 = 0.
-8 +6 =0
r—8¥x—30=20

Simplify the rational expression. State the excluded value.

2
-4
29. ——
2+6 +8

2
+7 +12
30. ————=
+2 -8




Multiplying Rational Expressions

CEITED Fina 2218 54

Zr+ 5 22+ v+ 16
216  x+4 R L x+4
S +8 4 Ax+ 16000 Fx+ 4 [z + iz + 4

_le - dadr et -
T T ey (E + Dy, R

Facior.

x—4d .
ST +sm Mtk
Multiply the rational expressions:
2-64 +8 2+7 +12 %243 -12
31. .= 32. ; L —
2 +16 +16 +64 +2 -8 +2 -8

Multiplying Rational Expressions

(Eampie 2 WS T SR
Find 7 e r1s " Fra-1o
227 0 x-3 246227  af4x-2
A4 lle+ 18 xF4x-2 0 A4 11x+ 18 =3
_ a4 B (D1
Tz 4+ Sz + D x—3
I e AT Ep Y
LSl T A=

=xr-—-1

Divide the rational expressions:
12 2 2 2

33. 522 10

2-9 43
2 2413 -7 4 2-1

34.



Adding and Subtracting Rational Expressions

Step 1 I mecassary, find equivakent fractions that hawe the same denominator,
Step 2 add or subtmct the numerators.,

Step 2 Combine any like tems inthe numertor.

Step 4 Ractor if possible.

Step & Simplify f possible.

Simplity 57 g

— 12 xE—4°
& _ =
2o+ 2y — 1% £ — 4
_ & 2 .
= O+ 5% — O - x—olz + 9 Factor e denominaions.
G + 2 2 x4+ 3)

:HJ:+SI.I—2:IE,I+2:I _2&4"31-’:_21334‘2) The LCDE 2x+ 2lx - Zix+ 2.
B + 2 — dlr + 3]

= Tx T+ A1 — D% F D) Subimct the numerions.
= ox T SIJ:Ef ] Combine like temns.
_ o R
Tt o - D T D Stpfy.
3 43 -1
35. . .
+2 +1 -1
4 5
36.

4 2-4 41 20 2-5

10



Rational Equations

SGIVEE+x+1—E.
9 2 _ 2 vl et
W z+1 & rarEl equEtion

100z + 1){1—% + %) = 10(x + 1){%) Muttip y each side by 100x + 1.

Gl + 1%+ 2(10% = 4{x + 1 Muttip by
Ga+ 8+ 20 =d4x + 4 Distrioutive Property
fr = —25 Subtret de and 29 fiom swch s ide.
£ = -4 Divide each side by E.
Check 1—% + .:tf T = % Originalequation
9 2 .2,
0T TEs1=F "
i85 10 ., 2 .
=0 - o0 = F Sirnplify.
2_z2
AT B
Solve each equation:
2 +1 -5 1
37. —/—-—==
3 4 2
3 42 2 -1
38 + =4

Multiplying Monomials

@D simplify (206730, CIIED sinplity (1) (3a%
(—2ab TRt = (—2abD(a?) Power of a Fower P '
= (—2¥(a®)B%P(a®)  Powerofa Procust (~4ab)(3a%5%) = (~4)38)a® - a®)(b - b°)
= (—2)3(0.3)(&8)(52)3 Group the soeffizients and the variables N 12(&53 ;- 2)(51 * 5)
= (=2 (all)(h2P Pradust of Powers = —12a%
= —ggllpt Power of & Fower The product is —12a556,

The product is —Salls®.

39. -5 42 (-3%

40(2 3 2 5)3(_3 2 )2

11



Dividing Monomials

4o~ 36 ER T AT 1 )
W= 1% a—g F F Group powers with the same base.

1, _5_ _
= ;e BB 0B Quotient of Powers and Megative Exponent Properties
= Za BOcs Simplify.

11\ s _ _
=3l (1 Megative Exponent and Zero Exponent Properties

g
= % Simplity.

3

5

The solution is c_5
4

~FAmbBlE ~35,6
Simplify %. Assume that the denominator is not equal to zero.

B ) *
41. ———

(_2 2)—3
42. =

Multiplying Polynomials

Find (3v + 2)(2¢2 — 4 + 5).

(3x 4+ 2)2x% — 4x + B)

Fx(2x% — 4y + B) 4+ 2(2x2 — 4x + 5)  Distributive Property
Grd — 12¢% + 15x + 4x% — 8x + 10 Distributive Property
=6x® — Bxi+ Tx + 10 Combine like terms.

The product is 6x% — 8x% + Tx + 10.

Multiply the polynomials:

43. -3 (2%2-4 +2)

44, 32-2 +1 (2 2%-3 -4

12



Synthetic Division

Use gynthetic divigion to find (2% — 532 + 5y — 2) =+ (x — 1)

Stap 1 | Write the terms of the dividend so that the degreas of the terms ara in 9% - 5+ Bx -2
descending order. Then write just the coefficients. 2 -5 5 -2
Step 2 | Write the constant rof the divisor x — riothe left, Inthis case, r= 1. 1] 2 -5 a8 -2
Bring down the first coefficient, 2, as shown.
2
Step 3 | Multiply the first coaffident by r, 1 -2 = 2 Writa thair product under tha 1] 2 -5 5 -2
second coefficient. Then add the product and the second coefficient: 2
—E+2=-13 2 -3
Step 4 | Multiply the sum, =3 by r =31 = =3 Write the product under the nesd 12 -5 5 -
coefficient and add 5 + (-3 =2 2 -3
2 -3 2
Step 5 | Multiply the sum, 2, by 7 2+ 1 = 2.Write the product under the next 1 2 -5 5 -2
cogfficient and add: =2 + 2 = 0. Tha remainder is 0. 2 =3 2
2 -3 2 0

Thus, (225 — 522 + 5x — 2) « (x — 1) = 2x% — 3z + 2.

Use synthetic division to divide:
45.33-7249 -14 +( -2)
46, *-434 247 -2 =( +3)

Identifying Rational Zeros

m List all of the possible rational zeros of each function.
a. fix) =321 —2x2 + 6x — 10

If% 12 a rational root, then p iz a factor of —10 and ¢ 1= a factor of 3. The poszible values

for p are £1, £2, =5, and *£10. The posszible values for ¢ are =1 and *3. 5o all of the

possible rational zeros are % =+]1,*x2 +5 =10, ié, i%, i%, and ig.

List all of the possible zeros of each function:

47, =6 ’-3%4+123+4+18 2-9 +21

48, = 8-65-3%4 3442-120

13



Roots and Zeros

@EELEDD  Find all of the zeros of fix) — x4 — 1542 + 38+ — 60,

Since f(x) has degree 4, the function has 4 zeros.

Axdy =2t — 1522 + 38 — 680 fi—x) = 2% — 1522 — 38z — 60

Since there are 3 sign changes for the coefficients of fx), the function has 3 or 1 positive real

zeros. since there iz 1 zign change for the coefficients of A—x), the function has 1 negative
real zero. Use synthetic substitution to test some possible zeros.

2] 1 0 -15 38 —60
2 4 -22 33

1 2 -11 16|-28

3] 1 0 -15 38 —60
3 9 —18 60

1 3 -6 20| o0
50 3 1z a zero of the polynomial function. Now try synthetic substitution again to find a zero
of the depressed polynomial.

-2 1 3 -8 20
-2 -2 18
1 1 -8/ 36
—4 1 3 -6 20
—4 4 8
1 -1 -2 28
-5 1 4 -6 20
-5 10 -20
1 -2 4] 0
So — 5 is another zero. Use the Quadratic Formula on the depressed polynomial % — 2x + 4
to find the other 2 zeros, 1 = i3,
The function has two real zeros at 3 and —5 and two imaginary zeros at 1 = /3.

Find all the zeros of the function:

49, = 3-10 2+34 -40

50. = 4-334212-75 -100

14




