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MHF4U Culminating - Unit 1 Polynomial Functions
Knowledge:
True or False (Correct if False):

1.) Forthefunctiony =3 (-%(x+2))°+4
a) There is a reflection in the x-axis.

False - veflechon in Yha oS
b) It has a horizontal translation 2 units left.
Trud
c) It has a horizontal stretch by a factor of %%.
False - wenizontak stretrch 0\ oty © { 2

d) An even degree polynomial (degree 6) with a positive coefficient will always extend from
quadrant 2 to quadrant 1.

T\ WA

e) An odd degree polynomial will always have an odd number of turning points.

FolSt - exth # et hl\’\'ﬂm} QL..’WL)

———

f) Is the following statement true or false: dividend = divisor x quotient + remainder.

YO

2.) The Remainder Theorem: When does a polynomial have a factor?

whin ) s \mm; divicled "\)x[ y-a # Y vemainady
'S cqual to ((0) ( f(a) must cqual Q)

3.) What are the restrictions for using synthetic division?
- must divide by a Liviar  txpression,

- that Cy\)'\(%it‘h must havt O U(,{(.‘\H"t«if’ ("C'('ff"(’(fk‘fi”if’ ot ‘

J
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4.) Divide the polynomial 3x* + 4x + 6 by x - 3

x5
X-3 ) 2x% 4y + b
2y -9x |
Sx+b
54-\15
2\ K.

5.) Use the remainder theorem to determine if the following are factors of the polynomial
6x°+5x2-16x-15.

a.) x+1
-1y -6 \ 12
oy -\ x -\5 Pk

-"\‘CS‘ X+l s a factoy ot bx;fg)cl'_. 16 —1S -

b.) 2x+3
2o - Lx - 5

2x+3 Jox*r 55— lox-15

~Ux- lox

-Yx-bx

ol
—|ox—1e
() g
/

g R

, o 7 |y 15
SNES, xS \s a factoy ot bX7r S -l
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c.) x-1
b 5 —lb -5
e e -5
by \\x =5 -20K

S.No, x-| 'S (\_,\\_i_t o Facter ot ()X%T 5x- lbx-15

6.) Name the following terms when dividing polynomials:
Livisores & 2 €<— quoticnt
divisor—> )_l 0T <«— dwidind

_ 8]

271

—24
.——-———— .

2 e rcn-wmndﬁr

7.) Identify the transformations for a, k, d & ¢ from the original function f(x) = x* to
g(x)=-%(6(x-3))"+8.

a= -\/z vanrde wmprssion by fador of 2

P the m(}a\\\( s o refoction in tha X-aws.
K= b hovzontad wompression \3\\ o factor of ©
d- 2 hovizentod chiflt 2 units 1‘&,(_}M1

¢: B verhicke shift B units Up-
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Application:
1.) Given the table of values below for a cubic function, determine the new coordinates of the

points after the function undergoes the transformations in the function
gx)=-2(2(x+3))° +4. ‘

L

X y X 42 | -2y Y

P 4 Z 1A

4 2 = 6
0 0 5 9 '
1 2 -—;—\ @)

2 4 L | -y

2.) Factor the difference of cubes below:

a.) f(x) =x*-125
= (-5 (X*+5 SA25Y)

b) f(x) = 125x° - 27y*

= (51,-%\|\(7~5>(3‘+\5 xy ’fqﬂz\
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3. a) Sketch a graph of a function with a positive leading coefficient, a degree of 4, 2 zeros, and

one turning point.
A \

1
|

b) Sketch a graph of a function with a negative leading coefficient, a degree of 3, 2 zeros, and 2
turning points.
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4. Match the functions to their graphs by writing the correct equation underneath. 2 equations do

not belong.
101'
sl
6 45 14 3% -1"1{" 11 10 5 R 10
-5
&
AN
Hx -|
20
5 5 o -20 -10 0 10

- XWHHX - Ax+5

30 H

20{-+

-20 -10 0 10 20 30

10

- YN -2 R™ BN
A. f(x)= x3+4x-2x+5 B.f(x) = -2x -1

W +Hx* - A xS

oUTTT

20

A Ry RSO S W NS
C.f(x)=-3x% D.f(x)=4x-1

E. f(x) = 2x*+ 2x® - 5x® + 2x F.f(x) = -x3+ 4x2- 2x + 5 G. f(x) = 2x2
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TIPS:

1.) Determine the equation of the graph to the right.

eos @ -5, - [~

Nt = =
£0x) =a (5  x 1Y (-2
Sub 1Ny Nt (0,-~) /\
-2 = alo+oM O+ (0-2\ |
- - =10
" < / \\/
= 5

L The e.cl_‘n 15 L= B ()Y (e-A)

2.) John divided x° - 4x° + 2x + 5 by a polynomial. His answer was x? - 2x - 2 with a remainder of
1. What polynomial did John divide by?

dividend= CLU otient « divisor + remawnder
S divisor = dividend -remainder
qyoﬁen—\—

plvq In valves

divisor= X -Hx s Ax+S 71

xrorx oA gl

e
o XA 2 -AY 2 US4 A

Vohn dwided by M A
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3.)Solve the following polynomial to find the values of b and ¢ if it has zeros at (x - 2) and (x + 3).
f(x) = 3x° + bx® + cx + 2

oo™ at dhe zevos A 73

0= 2(LV4 b (D¢ (2D +~ <vb W in¥yo ®

- 94 +Hb + AC + A~ r SN\
- 2o +Hb +AC c= '7‘(6'3'\ '
o3 0 x5
9\ bl V-ac (-2 + 7%~
- -9 +qb'?3ﬁ"*’7" N 3 or )
b -2¢ =19 ® 55 o - 193
sub @ nto @ c= "3
ab ,‘5(-2\b '\3\ :’1q
150 = Yo —\
=2 —

4.) When 2x° - ax” + bx - 2 is divided by x + 1 the remainder is -12 and x - 2 is a factor. Determine
the values of a and b.

£ 0= 2 -oxr b2~
loot @ £(-1\

£ (-\\= AL-1)3 —a -\ Yol 1Y~
T remaincer

1 = CN? _al-1Ym N A~
=-2~-Q -4

fa=2-b, ©
Loot @ Iy BY

O= 242 - g (R4 b (T4
O=lb-4Ha +~b-~
O=-4Ha +72~b +\4

sUb v~ () - a=5 'b:3
O =-Y(g-b) + b 1Y
%= b

'b,:?ﬂ - Q. _
Zoh anfe (O —71 a =%-%
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Communication:

1.) Write an equation for the following transformations of the original function f(x) = x*
Vertical stretch by a factor of 2.

e Reflection in the y-axis.

e Translated 6 units right.

e Translated 1 unit down.

)= 2 (- (e-b)) =)

2.) Determine the degree of the function from the following chart:

x y

g 0 > | Al et scd |

1 1 R LI sat's higst drqre

; : 7>\ S cubic (X7).
7 \ﬂ > 1B S b

3 27 27
7 T >y

4 64 S bl

5 125

3.) How many zeros can a quintic function have? Use diagrams to support your answer.

| 2¢r0. 2 VIS, 2 HeTS 4 zuls. 5 2SS .

b cause \‘s oan C(l(\ CLL("“\((, FU'\(‘}\(;h (;5> \\ (,IBL‘KS S
quadrant 3 o \ \} must have ot bast | o bul

can h avt P ‘\t_) 5 Ztvots.
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4.) Describe the steps in which you would use to factor a function of degree 5 with a leading
coefficient of 1 and a constant of 8.

; s
xS 4T 2x% bt e

1]

- find o fachr by plugaing in numbers fo make the tunchon = ¢

2. dividu using tha  factoy found |
3. apuat stips | 4 2 unh\ \}w’q Lkft & o P\,l\fmmmkﬁ dujnu Z
4. fattor rumaining funchion.

5.) In the following equation, 4x*+6x-3x+8, what is an extra step that is crucial for dividing

polynomials?

adding in ¢ plac helder fov the cubic ftrm.




