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Polynomial and Rational Functions

What set describes the domain of this function?

—lxz+1
@) = 12 +1x—2

{XeRIX<—2o0r —2<X<lorl<X}

{XeR|X<—20r —2<X<lor —1<X<1}

What set describes the domain of this function?

2
flz) = 12 —4x+3

{XeR|X<lorl<X<3or3<X}

{XeR|—1<X<lorl<X<3or —3<X<3}

What number line shows the domain of this function?

—1z—0
@) = s 0 =5
4—'—%—'——}
-10 -5 -1 0 1 5 10
<« OO0 —>
1 0 1

What number line shows the domain of this function?

2
M) = 6a—ma
4—'—%—'—}
-10 -5 4 0 2 5 10
4—'—% = >
-10 5 o4 2 0 > 5
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5 What set describes the domain of this

I —————————————|—>

6 What set describes the domain of this
function? function?
lr—1 —1
1) = 7 s 110 M) == 10
A {X E Rl} A B
- {} {XeR[}
{XeR|X <6}
7 What number line shows the domain of this function?
f(x) —1lx+3
222 — 0z + 23

A

-10 -5 0 5 10
© : = : >

-10 -5 0 5 10
8 What number line shows the domain of this function?

f(z) .
€)=
522 + 9z + 25

A <} . } —>

-10 7 -5
B

-10 -5 0 5 10

9 Factor this higher Order polynomial 10 Use grouping to factor this order 3 polynomial fully

36¢" + 66¢> + 24 m3 —2m? — 36m + 72

(64°+8)(64" +3) C (m—2)(m—6)(m+6)

(364* + 8)(36¢* + 3) (m—2)(m+6)(m+6)
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11 Use synthetic division to divide this 12 Use synthetic division to divide this
polynomial by this binomial. What is the polynomial by this binomial. What is the
result? result?

=22 —x 42 zt +42° — 2? — 162 — 12
(x—0) (r+1)
A 5 9 A
20 —2r—1+4+—-— 3 2 A
(z—0) x° 4+ 3x° —4x — 12
B 5 2 B
' —2r—1——— 4 3 4.2
C c 3 9 1
3_ 942 134322 —4r — 124 ———
r’—2x°—x+2 (24 1)
D 0 92 D
" —2xr—1+—— 3 2 A
(2—0) 20° +3x° — 4w — 12

13 Using synthetic division to divide this polynomial by this binomial,
what is the resulting quotient and remainder?
A

2t + 2% — 2122 — 92 + 108
x° + 224 — 2023 — 3022 + 992 + 108

(z +1) B

20+t — 2123 — 922 + 108

20t + 2% — 2122 — 92 + 108

D

2t + 2% — 2122 — 92 + 108 +

1
(x+1)
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NS

14 Using synthetic division to divide this polynomial by this binomial, what is the
resulting quotient and remainder? Hint: The quotient's first term is one degree
lower than the original polynomial, and the last bottom-row value is the remainder.

A

z* =323 —-322+ 1126
(z—1)

xt — 223 — 52 + 6x

3 —2x2 —5x+6

213 —2x% —5x +6

x3 —2r%2 —hr+6+

b
(z—1)

15 Using synthetic division to divide this polynomial by this binomial,
what is the resulting quotient and remainder?

3 2
z”+6z” + 11z +6 :132—|—3:1:—|—2+—1
(x + 3) (z+3)

A

202 + 3x + 2

31|06 (116
_3 _9 _6 ? 4+ 3z 42
1 3 2 O 23 + 322 + 2z
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16 Based on the order of polynomials in the numerator 17 Is there a hole or a vertical asymptote at

C

D

and denominator, what type of horizontal or slant x=-1 when this polynomial is divided by this
asymptotes would this expression have? binomial?
oy - EHAE =) —4) oy =34
= €Tr) =
(z+1) x?—1
A Hole
Vertical Asymptote
Horizontal asymptote (at zero) c Neither
Slant asymptote 18 g:;:\:i;l:]tszitg%f?open intervals does this polynomial keep
x? —16
Horizontal asymptote (not at zero) A (—00,—4) U (—4,4) U (4,00)
B (—00,—4)U(—4,—3) U (—3,4) U (4,00)
. C — — -4 — —
No horizontal or slant asymptote (=00, ~4)U (=4, 1)U (=1,4)U(4,0)

19 Which graph shows the x-intercept behaviour of this function?

fla) = a(x—1)°

B
o)
B
—P<

3 3
2 2
1 1
<« —p X <« — X
3 2 410 1l 2 3 4 5 3 2 119 1 2 3 4 5
2 2
3 3
4 4
v
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20 Which graph shows these roots and multiplicities?
x = —3 (multiplicity 4)
r = —2 (multiplicity 4)

B

>
= N W Jbl

,_
(92}
s
w
N
=
=
N
=~

ﬁ
Y
ﬁ
< N W N r—OKHZ W -JDN
Y

A W N O

<

21 What are the roots and multiplicities shown by this graph?
y

/N
1 \\
./ o
Sl 12340
4v
" 2 =3 (multiplicity 1) * x=—3 (multiplicity 4)
r =4 (multiplicity 3) r =3 (multiplicity 4)
© = —3 (multiplicity 4) ’ x=—3 (multiplicity 3)
r =3 (multiplicity 3) r =3 (multiplicity 4)

© Matarus Math Academy Learn online at www.matarus.com Page 6 of 9


https://www.matarus.com/math/microskills/groups/polynomial-and-rational-functions-grade-12/

@ata rus meme

Polynomial and Rational Functions

22 Which set of values satisfies 23 Which set of values satisfies this
this inequality? inequality?
229 (x+4)(z+2)(x+1)
>0
x+4 <0 T +2
A A
(—4,—3) U (3,00) (—o00, —4) U (—4,—1) U (—1,00)
B B
(—OO, _4> U <_4a _3) U (_37 3) U (3a OO) (_4, _1)
C
(—4,-3)U(—2,3) -
(—o0,—4) U (—1,00)
D
(_007_4) U (_373) D
(—4,—2)U(—1,00)
24 Which set of values satisfies 25 Which set of values satisfies this
this inequality? inequality?
(a:—|—4)4(x—4)5<0 (:C—+—1)3(:1:—1)3(a:—4)2<0
T+ 2 T
A A
(—2,4) (_1?0) U (174)
B B
—o0o0,—1)U(—1,0)U(0,1)U (1
(_OO, _4) U (_274) ( o0, ) ( ’ ) ( ) ) ( 700)
C
: (—1,0) U (1,00)

(—00, —2) U (—2,4) U (4, 00)

D (—oo,—1)U(0,1)
(—OO, _2) U (4a OO)
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26 Which set of values satisfies this 27 Is (x - 0) a factor of f(x)?
inequality? f(x) =2° — 2z — 323
(z+2)(z—1) . :
<0
r—1
A
No Yes
(—00,—2) U (—2,00)
B
(—OO, _2)

28 Which calculation determines whether (x - 3) is a
factor of f(x)?

(—2,00) flx) = 2% +42° + 52° + 22
9 . _
f(0) = 3 f(0) = -3
D
_ c 8
(=2.1) f(-3) =0 f(3) = 0
29 Gi\I/en t?at O+ 1) s afactor of flx), find the 30 Given f(-2) = -75, find the value of a.
value or a. B 3 3 2 °
f(z) =2+ ax® — 42> — 22+ 3 . flx) =2z B7;U +axr—9
) 2 i 3 14 15
C D C D
1 -2 -15 16

31 Use factor theorem and synthetic division to fully factor this polynomial.

o3 4+ Tx? + 142+ 8
A (x4+4)(x+2)(z+1)
° (x—1)(x—4)(x+4)
c r(x+2)(x+2)
P (x—4)(x+3)(x—4)
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32 Find the remainder when f(x) is divided by (x - 33 When f(x) is divided by (x - 1) the remainder is
2). -16. Find the value of a.
flx) =2’ 4+ 32* —4x — 12 flx) =2°—62° —82* -3z +a
A B A B
-12 0 1 0
C C D
2 2 -1

34 Use synthetic division to divide this
polynomial by this binomial. Is the binomial

a factor?
xt+32% —8x% — 122+ 16
(x+1)
A B
Yes No
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