Master Problem Set R1:

1. Consider the polynomial P(x) = x3 + x? —4x — 4
a) Show that -1 is a zero of this polynomial in at least two different ways:
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p(—b:: (“\ "’(")—‘1(2“\*"“ ¢ ca:f‘ss
=0 at -)
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b) Since -1 is a zero, what is one of the factors of this polynomial? (X “"‘% '-lx-l-l)
2
-\ is azero means Yhat (x+1) is a factor ’(26(“")""0‘1“3
@D+
(K=-DYXADR+ )

c) Find all of the factors of the polynomial (think about how you could factor this). Your final answer
should be in the form:
(x=-2)x+2)(x+ 1)

d) Based on the factors, find all of the zeros of the polynomial:
Factors: (X=X +2) (X+1)
VoL

Zeros 2 -2 -\

2. Consider the graph of a degree 5 polynomial shown below, with x-intercepts -4, -2, 1, 3 and 5.
a) Write a factored polynomial f(x) that could represent the function based on its zeros.
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3. Ifp(x) = x3 —4x% — 7x + 10 has a zero of -2. Find all other zeros of the polynomial using synthetic
division:
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Y% —F% +10 (x+2) (x*- &% +5)=0
-4 7 10 (X+2) - (x-1) =0
12 -0 X=-2. X=5 X=l
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4. If f(x) =x3+12x% + 29x + 18 and —1 is a zero, find all the solutions to the equation

x3+12x%4+29x+18=0
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w3 +12x® +29x +18

2 29 18
4 -1 -u -8
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(x+1) (X% + I +18)=0
(x+1) R+ +9) =0

- -- u
X=-1 X==2 X=-9 7‘>|§q

2Z2eros.,

5. If f(x) = x3—5x% —41x + 45 and f(-5) = 0, then find all of the zeros algebraically: Draw a rough
sketch of the polynomial, showing the zeros!

w3 -5x* -HIx +45
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(x+8)(x%-10x t+Q) =0
4+ ) (k== =0

X=-5 X=q X=|

2eros:
X=-5
xX=9
Xz

6. If f(x) =3x3—26x%+ 33x + 14 and f(7) = 0, then find all the zeros of f(x) algebraically. Draw a
rough sketch of the polynomial, showing the zeros!

x> -26x% +33x +1Y
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3 -2¢ 3% \4
| 21 -35-M
3 -5 -2 0

- (Bx*-5x-2) =6
-D[(3R-e) +ix-D]=0

X-DBxx-D+(x-2)3=0

X-PI@x+DN(X-D=0
X=3 X="Y3 X=2
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2eros!
X=7
X:"‘/3
Xz 2

7. If g(x) = 2x3 + 3x%2 — 3x — 2 and x + 2 is a factor of f(x), then find all of the zeros of g(x)

2 + 3% -3 -2,

(D) (B2-x-DN =0 >

9[22 vix- =0

202 3 -3 -2
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2 -1 -1 0

(DL 2xx-) 1&x-)l=0
&+ @G- =0
=2 Xtk %=\

2 X\
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2eros:
X=-2
Xz "‘/z
Xz




8. If f(x) =3x3—x2—-27x+ 9 and x + 3 is a factor of f(x), then find all zeros of f(x)
w3 - %% —23x +9

3|3 -1 23
l -9 30 -9
3 -10 3

DB ZonsDH=o N

EHE W-x+D=0

X+ [Bx(x-)-1(x-3 [=0 /q

o QDHEx-HYx-H=0
Xz-3 Xz x=3

9. Find all zeros of the polynomial (hint: is it possible to factor this?2)

Factor by gfouping!

(4sx®-23%2)+ (-25% +138) =O
Hx*(x-F)-25(X-F =0
(WE29)x-F =0

4x3 — 28

x> —=25x+175=0
Dofs

(4*-29)(X-D=0
(2x-5) (2% +8)(x-P =0

Elzs/z X=-5/, X::}]

10. If f(x) = x3 —3x + k and x + 3 is a factor of f(x), find the value of k:
X2 + Ox?* -2x ¥k
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0 -3 K
! 23 a -8
1 =3 & (k-198)

This must be Zero
in ordes fof X+3 1o

be a factor:
k-18=0

K:\%]

11. Given f(x) = 2x3 + kx + 6, and x + 2 is a factor of f(x), then what is the value of k2

252+ 0% + KX + 6

-2 | 2 0 XK 6
4 8 -2x-6
72 -4 kig -2-10

This must be Zero
in order for x+3 +o
be a factor:

-2k-10=0

-2k= 10 fK=-

— -

=z -1

Xz
Kz ‘43
K=3




12. Fully factor the following polynomials:
a) x*—13x% + 40 X2

2_13y +406

-13,

40
(-9 -9
(3-5)(-3)
b) 9r*—13r* +4r> GCF ficst
2(ar*13c 4+ 1) -13
2 “4X-9
rz@’: ud-ac+ l—i} A
( (( @r-4) - (Qr-q»
r2(r-1) (ar-v)

c) —4x®+3x>+ 16x* — 12x3 GCF fArst

X P-30016x' +12) Grouping)

S H D3 -4 (un-3y]

>AG- (Ux-z) > Dovs.
DD ¥ (wx-3I)

d) (5x% +11x)? — 6(5x% + 11x) — 72
Let v=Sx*+lix

oy -72 >‘<
T -2X 6
>H ( ) +6) /2
S -12) (5:%+ 1% 4 6) Factor each by Super magic ¥
(Sx-4)(x+3) (5x+6) X+1)

e) (x?—-5x)?—8(x?>—5x)—84

-By -t > \-8
(y-1)(re) ">8§°
(x2-5x - I4J0C-5%+8) M 5
K-POH+D (5% +9) '>.§z

Let v=X*-5Sx



f) x*—yt a=x2

b:'-y2
0’ -b>
(a.-b)(0+b)
-y (x*+y)
K-V (K+y) 32 4y2)
g) (2x +3)? - (3x + 1)? a=2x%+3
0[2‘ - )oz D=3X+|

>0 (@-b)(a+b) |
(23 -@x+D) (2%+3 +Bx+)) e 1 eaes
(=x+D(Ex +1) fackor

13. Factor the following fully:
a) 2x—3)(4x+5) — (4x+5)(5Bx—-1)

(2x - o - a(sx-1)
a E(.‘Zx-3) -(5x-1)]
a (-3x-2)
(Ux+8)(=3x -2)
b) E‘* - xElESx3 - 52‘E4x2 - ﬂ Factor by grouping!
X2 (5&-1) +5x (=) +4 (x*-)

0¥ (X*+5x +4) (x%-1) ~» Dops
X E i) (x-1)X+)

Let az ¢4x+s

c) 2y*—19y%g? + 44g* _>n_<'
(2\' g %y"g‘% \\y"s"+‘-\‘-\3'*> 3
>l 2y(y*-49)-n9*(y-ua?)
(2y*-"9?) (y*4gd
(2y*-197) (y-23) (y+29)
d) 10c* + 11c%t* — 39t? W
10 + 26 152139 -I5
2c*(5c*+34Y) - 3K\ (5 AreY) /30
(2c3-3¢9) (5c2+3+Y) |




13. Fully factor the polynomials below:

o)E3 + xj+ 2x% + 2£3x —ﬂ
X203 V) + 2x(x40) -3(XAY)
2, (P42x-B)(+1)
3,>_$ (B (x-D (%)

b) 2x+3)>+6(2x+3)+8

=2x4+3
240V +Q .
G+DG+HY) %‘
(2x+3+2) (2043 44)
(2x48) (2x+3)
c) (x—4)2—5(x—4) - 14 =Y-4

2_Sy -1y

5
G-P(y+2) ‘%2

(x-4-7) (-1 +2)

-1 (x-2)
d) (a+2)?—(b+2)? X=042.
2 =0*+2
X _72 Y

(X =YY (x+Y)

(0+2-(o+d) (ar2 + (o)
(a-pY(arb+u)

e) 25 — (x2 — 6x + 9)
25 -X2+Gx -9
~X%36x +16
- (-ex-16) -%
- (x-) (X+D)
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25 636

f) (a® + 10a + 25) — (x? — 12x + 36)

(Q -\-5)2 _ (x_b)z y=o+s

>

2 o 2= X6
y:- -2

(Y-2)y+2)
[o+5-(x-ey] [ors + (-]
(a-% +0) (arx-1)

g) Find all real solutions to x3 — 5x2 — 4x + 20 = 0.
(R-5%3) (-4Ux+26) =0
¥2(X-8)-4(x-8) =0
(- (%=9) =6
(- (x-H=©
=2 X=2 =5
h) Find all real solutions to x3 — 3x2 — 4x + 12 = 0.
()(3 232 ((4x D) =6
W (x-2)-u(X->) = o
(2= (X~ =0

-DEFD(x=DH=0
X=2 X=-2 X233



Master Problem Set R2

1. Solve the following systems algebraically =
a) S =(Sx%-10%) 3% ~ -
E y =5x?—-5x+3 2%%9Q = 5x%-52 + 3 -4%3 O_<SX )‘( C’B -”53‘) -?5
y=2x+9 -2X -2X ~36 o= 5XCX“7-3+3 CX~Z}
::: S X -\'f O:(SX‘\’?’) LX_2_> (2 ; \?;}
Oz Sx*-X -G 5><j§=_<3> %20
x:._—_a_» X=2.
b) . S
y = —x%—3x +41 —3% =B = - W IAIN L Y
y=-3x-8 + 3 +3%
—% = X% yu\ (-7, 13
-y ~ YL
(7, 2%
-49q = -x*
-\
49 - w2
c) X:i?‘
(x +2)2+y? =40
NENEE (ke D4 y2=46  yRrlyo220 5%2
oWe Yy + 2 2
W 0 Gl a0 geey-deo
2
Q(\,m I \,22: 40 y=-G (-4,-6)
Y48y HE +y“=HO Y=2
2 v (=,
2y 43y -24=0
d) Z 2 2
x2+(@y—-1)?2=97 s
;;c +y =+6y NG (\} - \37'-’— a7 ®245% -36=6 q_3;q
VXt x4 (K="= AF (2 Q) (- =0 (a3
x4 (x+5)2=97F X=- X=4 =173
%24 x2r10%¥2S= AP (4,10
¥ 10%-32 =0
2 2 2
EEE?) 10— 15 2 a
x+5) +y°= Zy 2B Ay =\3
x—3y=-2 (\/ 2 \4"“\3
(3y+3) +y = 2 _l__>
Xz=3y-2 S5/ 5
2 qQ3y2=13
— /-—

10?418y 1 =0
2 2z Z
Syz 1y -2=0 a
<5 2 _ X!
Yoy -2=0 L

SY(y+2) - 1(y+) =0 .
(Sy-Dly+D=0  Y*B 7=2



2. Solve the following systems graphically (round all decimails to nearest tenth):

;)= 3x2+6x—6 ‘ 50\\‘“”5 . (‘ '3\

y=2x+1 z ond (-2.333,-3.669)
EEY) 7x — 36

Solutions (-5, 24)

-3x 3%

V=-3x+9 and (q'_‘%)

Grophically: Always solue for y

R Texas Insrrners  T1-83 Plus.

y=x3—5x*+6x—1

y=2x—4 . ﬁnsm.

(3-3,34)
(‘.31"0'5
(—O.B,’q'q)
d)
y = lx| +2%
y=\/m+3 . &‘uﬁms.‘
(2.0,5.9) ond
(‘ '-I.?’ ;q '3)
e)
= x4 _ Ex3 — Ex °
i ; ;cx : 52 2 SOlu'hon S-
(6.6,18.2)
ond

3,33
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3. Solve the following system algebraically:

.Qx *q\'] -8 =10 *Eliminatre o variable +o make a

2x%2 System
. Yy ~32=
3ty 1 FMuLHPly equations insrder <o conce(

A% +6y 322=2 g yariable Wit Sother equation .
Qx +2y-32 510) » -Ax Ay 1932-10 - 'l 6' ‘

> ~ 3y 10281 » By-loz -3
~3y+2 -3 -y HRzaz

9x +9y —8z=10 &
3x+4y—-3z=9
9x + 6y +2z=2

A% +%y ~%2z 10 X Ay -$z = S
y-%z <0 -Szz-
%Y -3229)-3 N -vyiaz-.93 ~3y+lz-z B
= = st
+2 > ye
Original: R
Qx +Ay~%% =10 v=e Y
Gy +°\©~?(\\=‘° A¥ +4e 16 (44,4,/ I>
W HSYgelo —H  ~de g
b =36
) a 9

—2x—5y+3z=10

x+9 5z=-5 -
4x+— i J—r 8z =7 (q' ?I 3)

c)
8x+2y+9z=-6
4x+3y+2z=—4

—4x + 3y — 8z =—8 (3, -81-6)

d)
7x+4y+9z=-5

(-9,10,2)

4x +6y—9z =6

e)

A candy store sells three different packages of candy: Packages of lollipops. gum, and chocolate.
Sarai comes in and purchases 9 packages of lollipops. 3 packages of gum, and 4 packages of
chocolate and her total is $53. Benji purchases 9 packages of lollipops, 6 packages of gum, and 5
packages of chocolate and spends $@4. Giselle buys three packages of lollipops, 5 packages of
gum, and 2 packages of chocolate and her total is $2\. Find the total cost of each package of

candy. Lo\\upoPS'- Sq PQ‘- Pacw
Gum: 873 per package
Chocolage: B2 per package



£) Yes, they will mees

ofter Y Seconds at a
sgot \S Leet abovetine
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3) Sgslcem: v= #rof volleyballs sold
b- #of baste+\odl's sod
£ - # of Footicalls sold

Sv=+
3Sf + 285b +1S5v = 3350

(H (IS VX 25)b
> GOV =2Sv
@Subs'h'm‘\'e. Sv infor € in Second equation

35(5v) +2Sb +\8v = 3750
\3SV + 25b +15v = 3350
135V + +1Sv = 3250
250v =3350
256 256 @o(1s) =2
@ Q00 =26
25

366>







