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-1 Identify which of the following are polynomial functions:

a) p(x) = cosx

©h(x) = ~7x

@f(x) = 2x*

@y =3x — 22 +x2 -1
&) k(x) = 87

fly=x7°

2) State the degree and the leading coefficient of each polynomial

Polynomial Degree Leading Coefficient

y =5x*—3x3+4

y=-—x+2

y = 8x?
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3) Complete the following table

Graph of Function EV(‘)e;I‘dor I.st:§:icr:; Domain and Symmetry End
Degree? | Coefficient Range Behaviour
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: x Even R ) 03 % QY
«s{ER{yeo %
Y4
0“4 yem
-« / 5 OCIOQ + % % Point Q32 1o Q|
/ : ; RS VERY
Y4
| Dt ¢ ye RS
Ode _ .
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4) Match each function to its end behavior

y=—x3 y=;x2\’ y =5x\
y =4x° N y = —x y = —0.1x>
y=2x* N y = —9x10
End Behaviour Functions
. 5
Q3to Ql Y= ) iz Sy
Q2 to Q4 yz-1> ,uz “0.0x"
Q2to Q1 (3:;)0(’” ; go:::';';y_a
6 1o
Q3to Q4 %7-% ) U\;-q/x

none of these.

"\ " WANAW
NV AR

5) Determine whether each graph represents a power function, exponential function, a periodic function, or
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Answer Key

w1

1) a) No b) Yes c) Yes d) Yes e) No f) No

2)
Leading
Polynomial Degree =i
v & Coefficient
y=5x*-3x3+4 4 5
y=—-x+2 i -1
y = 8x? 2 8
® -3 3 !
=——+44x— ==
y Z 4
y=-5 0 -5
y=x2-3x 2 1
3) Evan or Sign ot
Domaln and End
Graph of Funetion odd Leading Symmetry
Degras? | CoeHiclent Range Sahavioup
D:{X € R)
EVEN | NEGATIVE ' Une Qito a4
R:(Y € Rly < 0}
D: (¥ €R}
00D POSITIVE paint Q3toQl
R:{Y ER]
D: (X € R}
00D NEGATIVE Palnt Q2toQd
R: (¥ € R)
D: (X €R)
EVEN POSITIVE Line Q2teQl
R:{Y € Rly 2 0)
n X
J
D: (X & R)
oDD NEGATIVE Point Q2toQ4
R: (Y €R)
4) End Behavlour Functions
Qa3toQl y=4x5,y =5z
Qzto Q4 y=-x3y=-01x1
Q2toQl y=2x4,y=§x2
Q3toQ4 y=—x5y=—9x10

5) a) power b) exponential c) periodic d) power

e) none (square root) f) none (rational) g) power



« W2 -1.2 - Characteristics of Polynomial Functions
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~J Complete the following table

Sign of Even or X
Graph Leading 0dd End Behaviour Symmetry . Nuimber ?ft xlili::lber otf Lea's)t e
Coefficient Degree? 8P P g

\. } | T Qe (Gare el |y | 2 Lf 4

((\ /“J | ¥ jodd @ ool |None | Y 6 5

[\" | —  |even Q3 + QY| None 3 L( L"

‘\/ \v\ .| — |odd |ng RO | None. L( 5 5

\/\ © | |odd |a2 wad peit L | 313




2) Complete the following table

Sign of
Leading
Coefficient

Graph

Even or
odd
Degree?

End Behaviour

Symmetry

Number of
turning points

Number of
x-intercepts

Least Possible
Degree

I

0\/\ 7 = Od@( G40 O | o7t L{ 3 5
/ : R lga o ol |Line 3 ) ({
. } |+ fodd (0346 ginr 9}

e |03 4 Ay |None 6 6 é
[VO \ |
3) Complete the following table
Sign of g Possible
points
@) = s 35" = loar+ 5 Y —  leven laztay| 3,1 |43200
g(x) = 2x5 — 4x3 + 10x%2 — 13x + 8 5 + Odd 33 4G\ q,Q)O 5,432, |
— 4 — 2 _ 2.3

p(x) =4 —5x +4x* —3x 3 _ Oo(OI (0 1.84| 2,0 3)1\l

h(x) = 2x(x — 5)(3x + 2)(4x — 3) (,{ + Coorn |02 t6) 3, | 4,3,:,), 0




4) Use end behaviours, turning points, and zeros to match each equation with the most likely graph. Write the

letter of the equation beneath the graph.

‘y=2x3—4x2+3x+2 N

D)y=x"‘—x3-—4x2+5x\l

F)y=3x3+4+5x2-3x+ 1\

B)y = —4x*+ 3x?% + 4\'

COy=x%4+3x—-5\

E)y = —2x> + 3x* + 6x3 — 10x% + 2x + 5

NY 4 )
Zof\y 20’ Yy '. ZO:W
10- 10- '. 10-
-4 -2/ 0 -4 42 9 4 T-4 -2 M 2 ’
-10- ~10 ~10+
7203, | -20, 20
N f
20 2077 207”7
10 10+ 104
& '\XL e { . {
T3P ' VI E g I
-10 ~10 =10+
—204 904 —20
. ZOV J,

5) State the degree of the polynomial function that corresponds to each constant finite difference. Then
determine the value of the leading coefficient for each polynomial function.

e vee U
a) second differences = -8 b) fourth differences = 24
g - o (2)) 24 = a (4!
‘(6 = 9»0& ‘l(// = ;Z('[o\

—-L]:@L 15@



6) Use finite differences to determine the degree and value of the leading coefficient for each polynomial
function.

15+
a) T 2nd 3,y . 2 3
-3 —45 aq\ .
-2 -16 /“’G>'
=1 -3 lg) ,.O 6 \
R 0 b= (3
; —; ! >6 L =6a
3 9 3 ><$ >6
: = 223004 2 [N
b) - s
—; —4 “ ardl 3rd : on =€
- b S IV LIS f
0 20 - it
1 2 ge 2.-, v/ > -3 ~afz f"\(‘“)
R T Gt Sy ;-< J -2y o
4 92
5

30 -.6Q_>._ﬂ. )_ - > - 9\(‘{ iE

7) By analyzing the impact of growing economic conditions, a demographer establishes that the predicted
population, P, of a town t years from now can be modelled by the function
P(t) = 6t* — 5t3 + 200t + 12000

a) What is the value of the constant finite differences
= |-
Finiye D s = QA (n e)

6 (4l)
ILH

b) What is the current population of thetown pP(oy - 6 [O}H -5 (cﬂ> t2oq (@)

[

{1 600
z [Q ol

¢) What will the population of the town be 10 years from now
.3
P10) = ¢ (1) - 5(16) +hoa(le) + 12088
z 690090



ANSWER KEY
1) Fesot | Ermor FE T P (e 2) | Sunet | orener Nemberot | mosberef | Lommt Possibie
Lol Loading l::-' Knd Bedaviow | Spmmeny | it datmrcapts Dagrna Griph m Do:::ﬂ Eod bejavicer | Symmetry Mmralng pater Segrea
l \ I
—l
N E 3 A
"l\ PO |EveN) Azt | NoK ¢ y — L;L. ——1 | NEG | 00D |Q2t0a| Paint | 4 3 s
— f\ '\
. \L
POS 0ODD | Q3 toQl | NONE 4 H 5 /
A\ POS |EVEN |Q2taQ1| Line 3 2 4
— AN
" ==t
N
—Fﬂ.\—r NEG |EVEN|Q3toQd | NONE 3 4 4 I ,
T ~—+ft—— | pos |oob |[a3tal| poim 2 3 3
I\ \ }
‘\.f_.-._,__ NEG | 0DD | Q2toQ4 | NONE 4 5 5 H‘
| \ | )’\
i N 1 | NEG |EVEN [Q3toQ4| None 5 5 6
U’ '\ ) NEG ODD | Q2to Q4 | POINT 2 3 3 ‘ l \
.
Posslbla
3 Sign af Possible
Evan or Odd End number of
) Equatlon Oegree | et | ougres? | mehwviour i::-: ::l’;""r::",
= —4x* z
f(x) 4x* 4+ 3x2 - 15x+ 5 4 NEG EVEN a3 ->a4 31 4, 3,02, 1,
= 25 — 4x7 z
g(x) = 2x5 — 4x3 + 10x2 — 13x 4+ B P POS obD avai| 420 5, 4,13, 2,
- - Z 3
plx) =4 - 5x+4x* - 3x 3 NEG oob |azrae| 20 | 3,21
hD =22 -5@x + D@ -3) | ros | even |moar| 31 |EE

4)BFD
ACE

5)a) degree 2, a = —4 b)degreed,a=1

6) a) degree3,a =1 b)degree4,a = -1

7) a) 144 b) 12 000 c) 69 000




W3 - 1.3 - Factored Form Polynomial Functions ;
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1) Match each equation with the most suitable graph. Write the letter of the equ‘«ation beneath the matching
graph.
A) f(x) =2(x + 1)*(x — 3) B) f(x) = (x + 1)*(x — 3)?

Q) f(x) = —2(x + 1)(x — 3)2 D) f(x) = x(x + 1)(x — 3)(x — 5)

4 ~ 5{*)’ 30 y
30+ '0 x
X € T (] T T rd 20—
20 < 0 T -4 =2 2 4
-4 =2 24 -5 10
10 = ¥
X ,-'10 € T T 4
T 0 T > ~20 -4 =2 0 2 4 6
-4 -2 2 4 -15 =10
-10 ~30+
2 v -20:’ _20:

2) Complete the table

Equation Degree C:)-:?f?ci:?egnt End Behaviour x-intercepts
X)) | (eota) (4,0)
fO) =(x—HEx+3)@x-1) X -0 Q3 o @1 |3
@ (7 )0)
(ALY |-2(0)¢) r3,0)  (-ha)
g =-2(x+2)(x-2)QA +x)(x - 1) |- xr (2,47
o0 P Ly Q2w @4 |9 o)
(A0a)) | E)m) (25 (%,9)
h(x) = Bx +2)*(x — D (x + 1)(2x — 3) |- 45 =g Q2 fo Q1 (4,9)
© ¢4e)
(3)o3)  |-10*)(3) (-5,)
S i A3 ta O |(5,0)

NS




3) For each graph, state...

i) the least possible degree and the sign of the leading coefficient

ii)

iii)

=5

4 -3 -2 -1 w

-10

b) i

20

Q| -

20

8 6 —4.-20
-20

1

i) degree: 2 _
leading coefficient: Po3)1hU

-1
ii) x-intercepts: -4, A ) 1
factors: (y;q) s (3a) i (’)c—()

iiii)

the x-intercepts (specify order of zero) and the factors of the function
the intervals where the function is positive/negative

Interval

['m‘ >~LO

(- 4,- ')

(f)‘ﬂ)

Sign

+

(;l/l) ,)

i) degree: L“
leading coefficient: I\)e%od»ﬂ)e,

ii) x-intercepts: -1 (oreer X) ) 4 (orde 3')
factors: (7&01) (%-%)&

iili)

Interval

(-~ ,-1)

Sign

—

-h4)

(4,%)

i) degree: "l
leading coefficient: Posiy e

ii) x-intercepts:

factors: (x+3) (%w(’)s’

iii)

-3, 1 (orddar3)

Interval

(-8,-3)

(-3,1)

(1,%)

Sign

+

| fw

i) degree: 3

leading coefficient: “eaaa-nl*e,

ii) x-intercepts: - 5 (orcla~ ) , 3
factors: (21 4)> (144,3)

ifi)

Interval

(-&,-5)

(-s.2)

Sign

+.

(3 )”)




4) For each function, complete the chart and sketch a possible graph of the function labelling key points.

a) f(x) =—-2(x—3)(x+2)(4x —3)

Degree Leading Coefficient End Behaviour Xx-intercepts y-intercept
E'k;)_g.’k)(’ld) - Q_(,()CDCLD (3”0) ?(O) c ,a‘(:_'_g‘)(}.) (_3)
=X o %' Gg ‘\O QL{ ('&)O) z 23¢

s A - (% ,o’) .
Deogea. 41 (0,-36)
N
L—Q—)d)
b)g(x)=(x—-1Dx+3)Q1+x)Bx—9)

Degree Leading Coefficient End Behaviour Xx-intercepts y-intercept
(O (GNC3) (o) (3,0)  |ae)= (0@ (1)
e =2 Q10 a1 (6'3,"’; ca7

- )d
D@}qu
(03'3:1)
N




¢ h(x) = —(x + 4)%(x — 1D23(x + 2)(2x — 3)

| Degree Leading Coefficient End Behaviour Xx-intercepts y-intercept
L 27 MO D IES “he) oj: 4 héo)= =101 (2)¢-3)
=6 == @ oy |om - 9
Deavee (o (%259
: (0326 )

(f‘hd)

d) p(x) = 3(x + 6)(x — 5)%(3x — 2)3

Degree Leading Coefficient End Behaviour X-intercepts y-intercept
(V&) (2) 30 (3)° C6)0) o)< 3¢ )5 P (-a)”
sy ;g\ J ta Al . } = -3¢66

O 10 (%3,0) ot
J




5) Write the equation of each function

a)

a0’ r) s K (03) (k-2 (%5
20- 0.8 . g = K (v3) -0 ‘5)
’ R X F ’
€T i > <1'(‘£"‘\7(
ysea . K_( ) -DEH)
/72, 4 = 16K
_40:/ K" I/l
[Fo0 = (-2 (x-5) |
b) 2o A0 £ K (20 (- (x-4)
0{ /| -z k(P -0 (1Y)
i X
<175 53 > Rz k(O NE3)
-10- | g che
O 2= (2K
7203 K=-1

ZS %m@ = - Cﬂm)a (}k,g)(%,q)

6) Determine an equation for a quintic function with zeros -1 (order 3) and 3 (order 2) that passes through the
point (-2, 50)

.3 &
W)= 14 (%0 (-3) .
3 2
50 = K (~an) (-2-3) A 2
W) = - LY (2-3)
50 = K (0P (-5)* )
50z K (-N@S)
o =z -~ 3K
K =-
7) Determine the zeros off(a_c) =Qx?—-x—-1)(x%*—-3x—4)
-l TR @ gy T /Z:m F () = CeD@at) (-4 Y gea)
2 2&1 'M Vi _‘ = (’K—‘()[’}c:ﬂ) O ’—(’X.‘ \)(a’)dﬂ)(d/,%()(/x{-l)
@y ()bl izl A ey Kz -
= b () (pxt))




Answer Key

1)BCAD
Equation - Degree C::::::‘:n s - _End_Behavlour x-Intercepts
(4,0)
i) = (2 - )(x +3)@x— 1) 3 2 a3 al ('fn 0)
(3.0)
(-2,0)
(-1,0)
g(x) = =2(x + 2)(x = 2)(1 + ©)(x — 1) 4 -2 Q3> as (1.0)
(2, 0]
N (@.0)
{-1,0)
h(x) = (3x + 2)¥(x - 4)(x + 1)(2x — 3) 8§ 18 a3i->al (_ 2l 0)
a
(Z0)
p(x) = —(x + 5)(x — 5)? 6 EY Qi as ((‘55":))
3) a) ) degree:3 B b) i) degree: 4
leading coefficient: positive leading coefficient: negative
illfx-inter‘cepts: -4,-0.5,1 f d ii) x-intercepts: -1 (order 2), 4 (order 2)
actors: (x +4), (2x +1),and (x — 1) factors: (x + 1)2, and (x — 4)?
il —00,—4) | (—4,-0.5) | (=0.5,1 1,00
) :;;:rval ( : )| € " )| € ; )| (€ " ) it} [Interval (oo, _1)"- "(___1‘ _) , (4, OO)
Sign - - =
C) i) degree: 4 d) i) degree: 3
leading coefficient: positive leading coefficient: negative
i) x-intercepts: -3, 1 {(order 3) ii) x-intercepts: -5 (order 2), 3
factors: (x + 3),and (x — 1) factors: (x + 5)%, and (x — 3)
iii) [interval | (~,—3) | (=3.1) | (1,) ili} | interval | (—,—5) | (=53) | (3,%)
Sign + . + Sign + + -
Degree Leading Coefficlent End pi ¥y
4) a) =
(-2,0)
3 -8 Q2> a4 (i 0) {0,-36)
>
b) Degree LeadIng Ct End p y-Intercept
(1,0
(-3,0)
4 3 Q->a 1.0y (0,27)
3.0
C) Degree Leading Coefficlent End Behavi ¥y
(-4, 0) order 2
(1, 0) order 2
6 -2 Q3> Q4 (2,0 (0, 96)
(1.5,0)
Degree Leading Coafficlant End Behaviour x-Intercepts y-intercept
d) 1-6,0)
8 81 Qa-2a (5, 0) order 2 {0, -3600)
G, 0) order 3

5)a)y =05(x+3)(x—2)(x —5) b)y=—(x+1)%(x—-2)(x—4)

y =—=2(x + 1)3(x — 3)?

7)4,1,-1,and -0.5




W4 - 1.4 — Transformations E
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1) Match each graph with the corresponding function.

A)y=2(x—-3)°%+1 B)y=—§(x+1)3—1 C)y=02(x—-4)*-3 D)y=-15x+3)*"+4

Ay paed P i &V
6.
A 4 LR 4
2 2 2
2 X x X
X (8] > L= i S < 0
< r > R G T4 -4 -2 Y -4 -2 2 4
3 ;) =5 Y 4 ‘—Zu 2 4 2
~4 ] 4
4 4 —4
-6 —6
6\! =6 b,

2) List a good set of key points for the following parent functions:

F(x) = x2 f(x) =x° f(x) = x* f(x) = x5
X X y X y X y
- - - % ) (6 S
- - 2 | - | - -
0 Q @) € ) O O
{ i \ | \ { I
N Y < R 16 L | 33

3) Identify the a, k, d and ¢ values and explain what transformation is occurring to the parent function:

a) f(x) = —2(x — 1)

A=- .) U"?‘“'F“C.-.\\ refye chon
e .‘*'if¢fuil 9"\‘\’(3& l‘u{'(‘ s

b) () = [-3 G+ 5)]* ~ 1

(-1 ) k" Lo \f\,c‘r'f?u;\-\a\ cel\lc ¥ren »
6 = ""f’?i?.c!!"']'m_l\ 5‘?!"?_‘_’!'(ﬂ,\ b().-ro g (' 5&)

d=-5 Y ShEY 5 nivs LEPT (X-5)
C ==15 R down L unit (3’0

O{ = 13 B! 1 Wl RIGHT (404 l)

4) Write the full equation given the parent function and the transforming function:

a) f(x) = x°, g(x) = =3f[2(x + 5)] - 1 b) f(x) =%, gl =3f[-3Gx—D]+7

5
OREICCE 3= 5[4 ) 47



5) For the following questions, use the key points of the parent function to perform transformations. Graph
the parent and transformed function. Write the equation of the transformed function.

af)=x* g =;f-x—5)]+1

C) A
0 " m\l_ N ) I Y
: Wizl Az [(aes))
i "
; b AN el
‘ 6 =
: = 119
A\, | \ r/ - ) é
1~% A BB ‘95
i -8 4 B 5 1{#1 ¢ 3 4 5§ 7T 8 B 10 © S 5 \
| J Ll [05

e 4 & i oA S o
j )
o~

—D

-] i -

-
=l

b) f(x) = x° g =—f[-2(x+ 1] +6
%
"3 9en)< - L) | 4(¢
16
g [
12 f :% -1 [ -4te
f( .

A

\ =
K == & .

|
&= R

|
o &

._ll. 4 ..‘-.I, — -
O @® o = WO

)



6) Write an equation for the function that results from the given transformations.
oz ~d C#3
a) The function f(x) = x* is translated 2 units to the left and 3 units up.
. Y
Q) = (%) + 3

K5 o =13,
b) The function f(x) = x° is stretched horizontally by a factor of 5 and translated 12 units to the left.

% (x) = [é (mza)i]g .

G
¢) The function f(x) = x* is stretched vertically by a factor of 3, reflected vertically in the x-axis, and

translated(G units down and 1 unit to the left.
Y 4

@C”X) = -3 (7“'(/)9 - Q, -1

az-| 2
d) The function f(x) = x9 is reflected vertically in the x-axis, stretched horizontally by a factor of§, ré?‘lected
horizontally in the y-axis, and translated 3 units down and 1 unit to the right. ¢z -3 ,d =

i ' G -
g(/)g) = - |7z (’kvﬂ] -1'5

ANSWER KEY
1)cABD 2) [f@=2 fG) = o) =2* [@=x
x [ vy x y = | y x y
2 4 2 -8 -2 16 -2 -32
1 1 1 -1 -1 1 -1 -1
0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1
2 4 2 8 2 16 2 32
3) a) a = —2; vertical reflection and vertical stretch by a factor of 2 (—2y)
d = 1; shift right 1 unit (x + 1)
b)k =-— %; haorizontal reflection and horizontal stretch by a factor of 3 (—3x)
d = —5; shift left 5 units (x — 5)
¢ = —1; shift down 1 unit (y — 1)
8)a) g() = -32x +5)15-1  b) g =3[-5 k- +7
L8 g0
[(x) = x* g L), o ix) ) =x = Bl =i | ! ol i
5)a) T T O \I “I 31 b) * | v EEmEE R
-2 16 O O -2 8 I
LTV D -1 -1 |
-1 1 \ d [ || ot — i
5 1o B8 1 }I__I - 2 S W)
1 1 ._._ * ': ' il —1 4 - I.. 3 4
2 16 | i I D O } T ._\?qp". : z g £ T 4R * i
— 2 I O g =2+ P +6 | |- HH .
g@=l-G-sp+1 | 11 N 1 i i b
—x+5 [Z+1 - MEEEE| 0 14 O
7 9 T | 05 7 e L
G is A 1 1 o 1 : T
5 1 B 15 5 | [ Lo
2 15 | | 2 2 = 4
. - I O 3 I | -

6)a) g = (x+ 2% +3 blg=fa+12] g)=-3:+D*-6 dg=-[-2G-1] -3
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W5 - 1.3 - Symmetry in Polynomial Functions
MHF4U

Jensen ANé\MéRﬁ...........

«) Determine whether each function is even, odd, or neither. Does it have line symmetry about the y-axis,
point symmetry about the origin, or neither?

a)y = x* — x? b)y = —2x3 + 5x c)y = —4x5 + 2x?
€ven Odld Nelgher”
Line 'Mﬁm@ Palry SSMMT’S
abovy- Lo*cm;? obauy oﬁa\\/\
d)y = x(2x + 1)?(x — 4) e)y=—-2x°+x*+8
= ) (192 4+ Yaa)(x-4) AVIN
2 (Y23 +4p v ) (x-4) Lo
= Y -lex® P (G 492 -4 Sy abouy
= Yol g2 L s -Hx i WS
MNeldhorm | |
2) State w Gnction is even or odd. Verify algebraically.
a) f(x) =x*—13x2 + 36 Een b) g(x) = 6x°> — 7x% — 3x ODD
$cxy= Cuto3er” e 309 = -1 (6% -Tx% -5%)
= (V) -3 (02 436 et 3 & Q)= N (- %)
=Y 13 43¢ WH)= 6 (-5 7627 -2 )
S KB = f(-%) TSN TGP - 3e-0 )

T 6% T v 3x
3) Use the given graph to state:

20/\y

a) x-intercepts — o) 7

| Comler2y 2 o ’

10-

b) number of turning points . X
Z N
~ LI i | rd

—2/0| 2 4

c) least possible degree =104, /

4 RS
_ —20+ .
d) any symmetry present; even or odd function? i/ WV

Nore | Neithar

the intervals where f(x) < 0

P20 chen w€ (-0, 1DU(-1,2) () (¢, 0)



4) Label each function as even, odd, or neither

S | R T

1 f \M ' f‘ T _\‘ _/7__ ] 1 T

FEEEE | T | B |
ODY NE ITHeR 6\)@\1 NE T THER,

ANSWER KEY

1) a) even, line symmetry about y-axis b) odd, point symmetry about origin c) neither

d) neither e) even, line symmetry about y-axis

2)a)even, f(—x) = f(x)  b)odd, f(—x) = —f(x)

3)a)-1(order2),2,and4 b)3 c)4 d)nosymmetry, neither e} X € (—oo,—1) U (—1,2) U (4, )

4) odd, neither, even, neither



