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Polynomials ™ polynomial

Term :

A constant alone (or) a variable alone (or) their combinations with the operation of multiplication (or)

Division is called a term

4x3y

6
Ex 6, x, 6x, —, 4x2y,
x

Monomial : An expression contains a term in which powers of variables are

non negative integers {0, 1, 2, 3, 4, ------ }
Ex 6x2y, 6x%y3, 4x%y2, ------

62 . .
Ex — =6x°%"is not a monomial
y

1
6,/X = 6x3 is not a monomial

Binomial :
An expression containing two monomials
Ex 2x%y + 5xy, 6 + X
Trinomial
A expression containing three
monomials Ex 6 + x — x%, 43y + 5xy + 7
6 =6x1

= 6x°

polynomial

An expression containing one (or) more monomials

2 4

Ex 6,6 +x 6+ X+ X5, X +x3y+7x+8, ——————

Degree of a monomial

The sum of the exponents of the Variables in a monomial is called degree of a monomial

Ex Degree of 4x°yz’is2+1+3=6

Degree of a polynomial

The greatest degree of all terms in a polynomial is called the degree of a polynomial

Ex Degree of 10x%y + x%y? — xy® + 2x + 7
is
Sol Greatest among {3, 5,7, 1, 0}

=7

7 = 7xx°
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Polynomials I polynomial of Various degrees

Ex Degreeof x — 1is
Sol greatest among {1, 0} = 1

Ex Degree of 10x° — 5x% + 1is 9.

Standard form of a polynomial

An algebraic expression of the

n-1 2

n n-
form a x" + a,_X"7' + a,_,x

where a, # 0, n € W is called a polynomial in x of degree n. Generally it is denoted by p(x). where a,,
an_1, @p_p --- a4, 3 are Called Co-efficients of terms of the polynomial

polynomial of Various degrees

Linear polynomial
A first degree (degree 1)
polynomial is known as Linear polynomial
Ex: x+y,2x+3, -5+4x,y+z-1

Note : The general form of a linear polynomial in one variable x is ax + b where a # 0

Quadratic polynomial
If the degree of a polynomial is 2 then the polynomial is called Quadratic polynomial
Note : The general form of a Quadratic polynomial in x is ax®> + bx + c where a # 0

Ex: x>+ 3x+9 x2+05,2x°

Cubic polynomial
If the degree of polynomial is 3 then the polynomial is called cubic polynomial

Note : The general form of a Cubic polynomial in x is ax®> + bx? + cx + d where (a # 0)

Ex: 53— 7x+3,5¢ x> +7

Bi - quadratic polynomial
l
Degree = 4

General form :ax* + bx® + cx® + dx + e wherea # 0

Constant polynomial
!
degree =0
1
EX 51 2\/_1 _EI ______
5=>5x1

= 5xx

Expresswala Education - Page 4 of 27



Polynomials & Multinomial

zero polynomial
If all the co-efficients of a polynomial are zeros, then it is called a zero polynomial
Note p(x) = ax? + bx + c is zero polynomial
ifa=b=c=0
then p(x) =0
Note Degree of zero polynomial is undefined

Reason : 0 = 0xx% 0 = 0xx', 0 = 0xx?,

Multinomial :

An algebraic expression containing one (or) more terms is called multinomial

Ex : 2+1,3+4x+7x2,3+\/3_c
X

Note Every polynomial is a multinomial

But every monomial need not be a polynomial

Ex: Among the following the polynomial is
\/1)x2—6x+y2)5x‘6—9x2—73)5x%—9
4) 64/ - 10

Ex A polynomial p(x) = a;x + a,x* + --- + a x"
wherea; =a,=---=a,=0is

called zero polynomial

Ex: Ifax"" + bx""% + ox"3 is a cubic polynomial where n € N, then find the value of n
Sol Taken-1=3
=>n=4
Ex: If(@a-2)x*+ (b -a)x+ (c+b)isazero
polynomial, then find the values of a, b, c.
Sol a-2=0,b-a=0,c+b=0
>a=2b-2=0=>b=3,c+2=0=c=-2
Ans a=2
b=2
c=-2

Equation :

If two expressions are connected by
equality sign (=), then it is called an

equation.
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Polynomials & zero of a polynomial

Linear equation

(1) General form of Linear equation in x

isax+b =0

2) General form of Linear equation
in two variables x, yisax + by + c =0

wherea #0,b#0

Quadratic equation
The general form Quadratic equation

inxisax? + bx+c=0wherea#0
Ex: 2x°+3x+4=0,x=0,x2+5=0

Cubic equation
The cubic equation in x
is of the form ax® + bx> + cx +d = 0
wherea # 0

Ex 22 +5x2+6x+7=0,x+5=0

Bi quadratic equation
The biquadratic equation in x is
of the form ax* + bx3 + cx? + dx + e = Owhere a # 0

Ex: 3x*+5x° +6x2+7x+8=0,x*+3=0

Value of a polynomial

The value of a polynomial p(x)

at x = ais obtained by substituting

x = ain the given polynomial and is

denoted by p(a)

Ex : Find the value of p(x) = 8x° - 3x + 7

atx = -2

Sol p(-2) = 8(-2)° - 3(-2) + 7
=84)+6+7=32+13=45

zero of a polynomial

A number o is a zero of

a polynomial if f(a) = 0
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Polynomials I Root of an equation

Ex 2is azero of a polynomial
2x - 4

Yes / No

Sol p(x)=2x-4
pPR)=22)-4=4-4=0

2 is a zero of a polynomial

(OR)2x-4=0
=>2x=4
>x=2

Note : To find the zeros of a
polynomial p(x), we solve p(x) = 0

Ex : Find the zero of a polynomial

2x + 3
Sol 2x+3=0
=>2x=-3
3
> X=——
2

Root of an equation

A number a is called
arootof p(x) = 0if p(a) =0
Ex : Check whether 2, 3 are
roots of x> - 5x + 6 = 0 ?
Sol letp(x)=x>-5x+6=0
Now p(2)=4-10+6=10-10=0
pB)=9-15+6=15-15=0
.. 2,3 areroots of x> — 5x + 6 = 0
pX), p(x) =0
p(a) =0
(OR) solve x* - 5x + 6 = 0
x> -5x+6=0
x> -2x=-3x+6=0
Xx-2)-3x-2)=0
x-2)x-3)=0
x=23
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Polynomials I Root of an equation

HW @ The roots of x> = 7x + 6 = 0
@ The roots of x*> - 15x + 56 = 0.
1x6 =6

2x%3

-2x-3

Sol

Dx-7x+6=0
=>x> - Xx-6x+6=0
=>xx-1)-6(x-1=0
=>x-1Nx-6)=0
=>x-1=0@(0nNnx-6=0
=>x=1,6.

@x>-15x+56=0
=>x> - 7x-8x+56=0
=>xx-7)-8x-7)=0
>X-7)(x-8=0=>x=7,8.

1x6 =6

1x6

-1x-6

1x56 = 56

7x8

-7x-8

Result The roots of ax? + bx + ¢ = 0 are

—b++b*—4ac_—bxt2
2a

2a

where A = b? - 4ac.
It is called discriminant.
Proof

ax? +bx+c=0

C
:x2+(2)x+—=0
a a

= x2 + (é)x = —E
a a
=% + 2(x)(£) -
2a
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Polynomials I Root of an equation

b

b b c
=%+ 200(—) + (—)2 = —— + (—)°
()(Za) 2 a 2a
2
o 2= b
2a a  4q?
2
=>(X+£)2:—430+b
2a 4q2
b? — 4ac
5X+ — =+ [—
2a 4q?
=>x+_:J_erz_4‘91C
2a 2a
__b \/b2—4ac_—bi\/b2—4ac
= X + =
2a 2a 2a
X% =k
x=i\/E

Ex Findtherootsofx2 - 3x+2=0
Sol ¥*-3x+2=0
ax’+bx+c=0

a=1b=-3,c=2

¥ = —b +/b* — 4ac
2a

3+ 941 (2) _3+4T

2(1) 2
341 3-13+1
R R
(OR)x* =3x+2=0
>x2-x-2x+2=0
=5>xx-1)-2x-1=0

=>Kx-1Nx-2)=0

>x=1,2

Ex Rootsofx?—7x-5=0are
Sol a=1,b=-7,c=-5

X = —b ++/b* — 4ac
2a

_7+/49—4(1) (=5)
2(1)

_ 7469 _7—69 7+69
2 2 2
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Polynomials ™ Division algorithm

H.W @ Solve 6x* - 13x + 6 = 0.
@ Solve x? - 5x - 24 =0
® Which of the following are Quadratic equations

. . 1
(|)2x2—5=0(u)x2—p=5(m) [2%2 + Tx+ 52 =0

@ Ifx = —% is a zero of the

2

polynomial 8x*> — ax® - x + 2, find ‘a’

Sol MW6X2-13x+6=0
S>6x°-4x-9x+6=0
= 2Xx(3x - 2) -3(3x-2)=0
=>Bx-2)2x-3)=0

2 3
>x=_—(0onNx=_—
3 2

| ~@x2-5x-24=0
X°-—8x+3x-24=0
X(x-8)+3x-8)=0
x+3)(x-8=0=>x=-3,8
6x6 = 36

1x36

2x18

3x12

4x9, -4x-9

1x-24 = =24 — —ve.
-8x3

Division algorithm

If f(x), g(x) are two polynomials, then there exists polynomials q(x) and r(x)

uniquely such that f(x) = g(x) q(x) + r(x)
where r(x) = 0 (or) deg [r(x)] < deg [g(x)]
g(x)) f(x) (q(x)

r(x)

deg — degree.

Expresswala Education -
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Polynomials ™ Division algorithm

I — Find the remainder and quotient

when the polynomial f(x) = 2x* - 6x3 + 2x* = x + 2

is divided by x + 2

Sol x+2)2x* - 6x> + 2x% — x + 2 (2x3 - 10x* + 22x — 45 - Quotient
2x* + 4x3

—10x3 + 22 = x + 2

-10x3 - 20x2
+ +
22%° — X + 2
22%° + 44x
—45x + 2
-45x - 90
92 — Remainder
x(?) = 2x*
2_x4 =2x3
X
3
_ 10x _ —10X2
X
2
22%7 20
X
_45x - 45
X

I - Divide x3 - 6x% + 11x - 6 with x? - 3x + 2
Sol x¥*-3x+2)x-6x>+11x-6(x-3

x> = 3x% + 2x

(=) (+) (=)

-3x2+9x - 6

-3x*+9x - 6

(+) (=) (+)

0

Quotient = x - 3

Remainder = 0

Ans x -3
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Polynomials [ Division algorithm

I — Divide 4x* — 2x3 - 6x% + x = 5 with 2x*> + x - 1.
Sol 22 +x-1)4x* -2 -6x% +x - 5(2x° - 2x - 1
A+ 23 - 2x°

(<) - +

~4x3 - 4x° +x -5

—4%3 = 2x° + 2x

++ -
2% - x -5
22 = x + 1
+ + -

-6

Quotient = 2x% - 2x — 1
Remainder = -6
Ans 2x°* -2 X
2 - 2x -1V
2x* - 2x -2 X
4x3

- =-2X
2x2
2
J2XT g
2x2
| — Divide 2x3 + x — 12 with 3 - 2x.

Sol

—2x+3)2x3+0-x2+x—12(—x2—(;)x—17r1

2x3 - 3x2
(=) +

X2+ x - 12

> 9
3x° - (E)X
-+
11
(T)X— 12
11 33
(7)x— T
-+
15

4
-12 + §

4
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Polynomials @ Remainder Theorem

_ —48433 15

4 4
Ans: -x-1, -[?]
Ans -x° -2, -6
2x3 P

—2x
3x2 3
X

(7)x. 1
—2x

H.W

@ Divide 3x® + x2 - 20x + 12 with 3x - 2
@ Divide. x° + 3x* — x% + 2 with 3 - 2x.

Remainder Theorem

The remainder when the polynomial f(x) is divided by x - a is f(a)

Note The remainder when the polynomial f(x) is divided by ax - b is f(é)
a

Note The remainder when the polynomial f(x) is divided by ax + b is f(—é)

x—a=0
=X = a.
Hintax - b =0

ax=b

X=_—
a

Ex The remainder when f(x) = x> - 1

is divided by x + 1is

Sol remainder = f(-1)
= (-1 -1
=-1-1

a

Expresswala Education -
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Polynomials I Factor TH

I  If the polynomials ax® + 4x® + 3x - 4 and
x> - 4x + a leave the same remainder when divided by x - 3, find the value of 'a'
[arrows label ax3 + 4x® + 3x — 4 as f(x) and x> - 4x + a as g(x)]
Sol Given f(3) = g(3)
=>27a+36+9-4=27-12+a
=>27a+41=15+a

= 26a = 15 - 41
= 26a = -26
=>a=-1

2
- The remainder when 9x3 - 3x? + x - 5 is divided by x - 3

2 8 4 2
Sol f(=)=9(—=)-3(=)+=-5
o (3) (27) (9)+3

8 4 2
:_—_+_—5
3 3 3
:8—4+2_5
3
=2-5
=-3
Ans: -3
Ans:
Factor TH

x — a is a factor of f(x) if f(a) = 0
Ex Check x - 2 is a factor of x* - 4
Sol f2)=(2-4=4-4=0
= x — 2 is a factor.
x —a)f(x) (
fa) =0

Remainder = 0

Show that (x — 3) is a factor of. x> — 3x® + 4x — 12
Sol f3)=27-27+12-12
=0

= x — 3 is a factor.

Note ax — b is a factor of f(x) & f(é) =0.
a
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Polynomials I Factor TH

Ex Determine the value of 'a' for which the polynomial 2x* - ax® + 4x® + 2x + 1 is divisible by 1 - 2x.

Sol Remainder = f(%) =0

ﬁz%)—a(%)w(%)ﬂﬂzo

:1_E+3:0
8 8
1—a:_3
8
=>1-a=-24
=>1+24=a
=25=a
~a=25
1-2x=0
1=2x
1
X = _
2

[options in circles: -3, 24, 18, 34]

If ax> + bx? + x — 6 has x + 2 as a factor and
leaves a remainder 4 when divided by (x - 2),
find values of a and b.

A) Let f(x) = ax®> + bx? + x - 6

Given, x + 2 is a factor

=>f-2)=0
=-8a+4b-2-6=0
=>-8a+4b =38

>-2a+b=2-0Q)

Given, f(x) is divided

by x = 2, remainder = 4
> f(2) = 4
=>8a+4b+2-6=4
=>8a+4b=8=2a+b=2-2)

®--2a+b=2

@=>2a+b=2

(=) (=)

-4a=4

a=-1

2a+b=2-0Q
=22(-1+b=2

Expresswala Education -
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Polynomials I Factor TH

=>-2+b=2
=>b=4

Example : -
Without actual division, prove that 2x* — 5x> + 2x* - x + 2 is exactly divisible by x* = 3x + 2.
Sol )x? - 3x +2
=x2 =X - 2X + 2
=x(x-1)=-2(x-1)
=x-1Kx-2)
Let f(x) = 2x* = 5% + 2x* = x + 2
Now, we show that x — 1 is a factor of f(x)
f1)=2-5+2-1+2=6-6=0
1x2 =2
-1x-2 =

- x = 1is a factor of f(x).
Now, we show that x — 2 is a factor of f(x).
X=2
f(2) = 2(2)* - 5(2)° + 22> -2 + 2
f(2) =2(16) = 5(8) +2(4) -2 + 2
f2)=32-40+8
f(2) =40 - 40
f(2) = 0
- X — 2 is a factor of f(x).
L (x = D(x = 2) = x% - 3x + 2 is a factor of f(x).
= f(x) is divisible by

X2 = 3x + 2

H.W Factorize

Nx2-7x+6

2)2x% - 9x - 5

3) 7\/2_952 - 10x - 4,/2

1)

Sol )x*-7x+6
=x2-x-6x+6

x(x=1)-6(x-1)

x-6)x-1)

1x6 =6

-1x-6
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Polynomials I Factor TH

2)2x* - 9x - 5
=2 +x-10x -5
=x(2x + 1) - 52x + 1)
=x-52x+1)

2x-5=-10

1x-10

3)=7/2x2 - 10x - 4,2
=7 /2x2 +4x - 14x - 4,2

= 2x(Tx + 2\/2) = 2(7x + 2,/2)
= (Zx - 2(Tx + 2\/2)

1\J2 x =4,/2 = =56
-4 x 14
4 =2x%x2 = 2x\/2'x\/2'

— What must be subtracted from 4x* - 2x3 - 6x? + x - 5 so that the result is exactly divisible by
2x% + x - 1?

Sol )

2% +x = 1) 4 -2 - 6x% +x - 5 (2% - 2x - 1

A + 23 - 2x°

- -+

~4x3 - 4% +x -5

—4x3 - 2x% + 2x

+ 4 -

-2x* - x -5

“2%% = x + 1

-6
. Final Answer = -6.

4)9(2

8

1

4x*

2x2
3
—4i = -2x

2x?2
_2x%

2x2

= 2x°
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Polynomials I Factor TH

— What must be added to x* + 2x3 - 2x* + x — 150 that the result is exactly divisible by x? + 2x
-3
Sol X2 +2x-3)x*+2C -2 +x-1(x2+1
x* +2x3 - 3x2
(=) (=) +
X2+ X -1
X2 +2x -3
() -+
-X + 2
Ans -(-x+2)=x-2
Rough
4)9(2
8
1

I - Find the values of 'a' and b so that x + 1and x - 1 are factors of x* + ax3 - 3x*> + 2x + b

1 f(x)

Sol - x+ 1is a factor of f(x)
> f(-1) = 0
=>1-a-3-2+b=0
>-a+b=4—Q)
wx—1is

a factor of f(x)
=>f1)=0
>1+a-3+2+b=0
»a+b=0—(2)

-a+b=4

a+b=0

2b = 4

b=2

a=-2+va+b=0.

I - Find the values of p and q so that x* + px3 + 2x?> - 3x + q is divisible by x? - 1.
1 f(x)

Sol x*-1=(x+1x-1)

Given f(x) is divisible by x* - 1

= Factors of f(x) arex + 1, x — 1
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Polynomials M Factor TH
=>f(-1)=0
1-p+2+3+9g=0
—p+q:—6—®

f(1) =0
1T+p+2-3+9=0
p+q=0—©
p=3

q=-3
-p+q=-6
p+q=0

29 = -6

q=-3

p=3

S.Tx + ais a factor of x" + a"
for any odd +ve integer by using factor
theorem
Sol letf(x) = x" + a", nis odd +ve integer
f(-a) = (-a)" + a"

=-a"+a"~nisodd

=0

. X + ais afactor of X" + a", nis odd

Ex x> +8=x2+23=(x+2)(x°-2x + 4)
X + 2 is a factor x> + 8

Ex The factor of x> + 32 isx + 2
- x>+ 2°

Factorization of polynomials by using factor Th

1) If o, B are the zeros of ax® + bx + ¢ (or) If o, B are the roots

of ax’> + bx + ¢ = 0 then ax® + bx + ¢ = a(x — a)(x - P)

2) If a, B, y are the zeros of ax® + bx? + cx + d (or) o, B, y are the
roots of ax® + bx? + cx + d = 0 then

ax +bx? + ox +d =ax - a)(x - B)(x - y)

Expresswala Education
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Polynomials I Factor TH

3) If o, B, y, & are the zeros of
ax*+b+of+dx+e(or) o, By S

are the roots of ax* + bx® + cx® + dx + e = 0

then ax* + bx3 + cx® + dx + e = a(x — A)(x - B)(X - y)
(x - 8)

Factorize 2x* + x — 45.

Sol 2x% +x — 45
= 2x% + 10x - 9x — 45
=2x(x + 5) - 9(x + 5)
=x+502x-9)

(OR) Consider 2x* + x — 45

a=2,b=1c=-45

w= —bxVb" —4ac _ -1+,/1-4(2) (—45)
2a 2(2)
2x-45
2x9x5
9%x10
zeros of ax? + bx + ¢
are —bi\/b2—4ac‘
2a
:_1iV +
4
_ —1:+36T

4
-1+19

4
-1+19 -1-19

18 20
4" 4
9

=_, -5

2

L 2%% + X - 45

=2(x - o)(x = PB)

=2(x - ;)(x +5)

=2x -9 (xx + 5)

Expresswala Education -
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Polynomials I Factor TH

I — Factorize 2x® - 3x - 4

Sol we find zeros
a=2b=-3c=-4

X = —b ++/b% — 4ac
2a

3+ 9D (—4)

2(2)
_3+y9+¥32 _3+ 4T _3+ 41 34T
4 4 4 4
22x°=-3x-4

=ax—éi£EEmX—@:%@5]

2x-4 = -8

I — Factorize x*> + 8x + 5

Sol we find zeros

a=1b=8c=5

X = —b-_i-\/b2—4ac
2a
_ —81\/64—4(1) (5)
2(1)
_ -8+ /M
2
_ =8+ /4 XT1
2

1x5=5

_ -8+ 211
2

-4+ /11

-4+ 11, -4 - 11
X2+ 8x+ 5

1x +4 - /11)
(x+4+/171)

I — Factorize x3 + 13x% + 32x + 20, if it is

given that x + 2 is its factor.

Sol Divide x> + 13x% + 32x + 20 with x + 2
X+2)%3 +13x% + 32x + 20 (x2 + 11x + 10
X3 + 2x2
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Polynomials I Factor TH

11x% + 32x + 20
11x% + 22x
10x + 20

10x + 20

0
Lx3+13%% + 32x + 20
=(x+2)x%+11x + 10) + 0
=X+ 2)(x+ Dx+ 10)

I — Factorise 923 - 2722 - 100z + 300, if it is

given that 3z + 10 is a factor of it
Sol 3z +10)9z% - 277 - 100z + 300 ( 3z> - 19z + 30
973 + 30z2
-577z% - 100z + 300
-577° - 190z
+ +
90z + 300
90z + 300
0
. 923 - 2772 - 100z + 300 = (3z + 10)(3z> - 19z + 30)

=3z + 10)(3z - 10)(z - 3)
322 - 19z + 30
=322 - 10z - 9z + 30
=2z(3z - 10)

- 3(3z - 10)
=(3z - 10)(z - 3)

3x30

10x9

I — Factorize x3 + 2x2 - x - 2

Sol letf(x) =x> +2x% - x - 2

By Trail and error method,

Takex=1,f(1)=1+2-1-2=0
= x — 1is a factor of f(x)

X=1)x3 +2x% = x -2 (X% +3x +2
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Polynomials I Factor TH

-+

3 -x-2

3x% - 3x

-+

2x = 2

2x = 2

0
a3+ 2% - x-2
=(x=-1X+3x+2)+0
=x=Tx+ Nx+2)

- Factorize x3 - 6x° + 3x + 10
Sol let f(x) = x> — 6x% + 3x + 10
fMH=1-6+3+1020
f-1)=-1-6-3+10=0V

= x + 1is a factor of f(x)

X+ 1)x3 —6x%+3x+ 10 (x2-7x+ 10

-7x% + 3x + 10

~7x% - Tx

+ +

10x + 10

10x + 10

0
Lx3 - 6x2+ 3x+ 10
= (x+ 1)(x* = 7x + 10) + 0
=+ THx=-2)x-15)

I - Factorise 2x* + x3 - 14x2 - 19x - 6

Sol f(x)=2x*+x3 - 14x* - 19x - 6
f)=2+1-14-19-6=20
f-1)=2-1-14+19-6=21-21=0V
f2)=32+8-56-38-6#%0
f(-2)=32-8-56+38-6=70-70=0V
x + 1 and x + 2 are factors of f(x)

(x + 1)(x + 2) = x* + 3x + 2 is factor of. f(x)
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X2+ 3x+2)2x* +x3 - 14x% - 19x - 6 (2x° - 5x - 3
2x* + 6x3 + 4x2

—-5x3 - 18x° - 19x - 6

-5x3 — 15x° - 10x

+ + +
-3x° -9 -6
-3x* -9 - 6
+ + +

0

223 - 142 - 19x - 6= (@ + 3x + 2)(2x = 5x = 3) + 0
=X+ DX+ 2)2x + NH(x - 3)
Rough
2x% - 5x - 3
=2x° - 6X + X -3
= 2x(x - 3)
+ 1(x = 3)
=02x+ 1)
(x - 3)

- Factorize x* = 2x3 - 7x? + 8x + 12
Sol f(x)=x*-2x-7x%+8x+ 12
f1)=1-2-7+8+12#0
(=1)=1+2-7-8+12=15-15=0
f2)=16-16-28+16+12=0V

= x + 1 and x - 2 are factors of f(x)
(x + 1)(x — 2) = x* - x — 2 is factor of f(x)
X=X =-2)x =23 -7 +8x+12(x2-x-6
x*—x3 - 2x°
-+ +
—x3 = 5%% + 8x + 12
-3 + %% + 2x
-
—6x% + 6x + 12
-6x2 + 6x + 12

+ - —

0
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X2 - T +8x+12= (X% - x - 2)(X2 - X - 6)

=X+ 1Xx-2)(x+2)x-3)

Synthetic Division

Find the quotient and remainder when 4x3 - 3x + 9 is divided by x + 3

Sol -3[40-39
0-1236-99
4-1233]-90

Quotient = 4x% — 12x + 33

Remainder = =90

Factorize 2x3 — 11x? + 17x - 6 using synthetic
Division
Sol letf(x) =2x> - 11x% + 17x - 6
fM)=2-11+17-6#0
f-1)=-2-11-17-620
f2)=16-44+34-6=50-50=0
- X = 2is a factor
212-1117 -6
04-146
2-73]|0
23 - 112 + 17x - 6
=(x-2)@x% -7x+3)+0
=(x=-2)2x = 1(x = 3)

2x% - 7x + 3
=2x* -x-6x+3
=x(2x - 1)
-32x - 1)
=2x - 1NKx-3)

Note x + ais a factor of x" + a" for any odd positive integer.

Proof f(x) = x" + a"
f(-a) = (-a)" + a"
= 0if nis odd.
S X + ais a factor of x" + a",

n is odd positive integer
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Polynomials ® Synthetic Division

Note x"+a" = (x + a)(x""' - x"2

Where n is odd +ve integer

3

Ex x3+a=(x+a)x -x@) +ad

X2+ y° = (x + )¢ =3y + x2y? - xy3 + yH

Note x - ais a factor of x" — a" for any +ve integer
Hint f(x) = x" — a"
f@)=a"-a"=0

x — a is a factor of f(x)

Note x"-a"=(x-a)X" " +x"2a+x"3a2+-—-+a" "
Ex x°-a%=(x-a)x+a)
x> —ad = (x - a)(x% + x@@) + ad)

x* = a% = (x — a)(¢ + x3(a) + x(@2) + ad)

Note x + a, x — a are factors of x" — a" for any even positive integer.

Ex X2

-a’=(x+a)x - a)
X'~ a' = (¢ + 20 - @)
= (x° + ad)(x + a)(x - a)
H.W - Find the remainder when 13™! + 11741 is divisible by 24

Sol Factor of 13" + 111 is 13 + 11 = 24, remainder = 0

Ex x*=1=x-1DC+x2+x+1)=x=-1Dx+1DxZ+1)
=)(4_»]4

= (x = DO + x23(1) + x(1)? + (1)3)

2ex+1)

=(x - 13 +x
= (x*)? - (1)°
=+ N -1)
=+ DX+ NHx-1)

24 x+1)

Ex x> —-1=X-1+x3+x
— X5 _ 15
= (x = DO+ x3(1) + 212 + x(1)3 + (1)

2ix+1)

=(x - DN* +x3 +x
Ex: ¥ +1=x+1Dx2-x+1)
X3+ 13

=x+ DX -x+1)
x" + a"
=(x+a)x"-x""a

+--+a)
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Polynomials ® Synthetic Division

a®+b3=(a+b)a’-ab+b?d

3 2

Ex ¥ +1=x+D*-xC+x2-x+1)

Ex x> -1=Xx-1*+x3+x°

+x+ 1)
Ex If (l)a3 - (g)azx + (z)ax2 - 27x3 is divided
8 4 2

by (%)a - 3x, then Quotient is

1 1 9 27 1
Sol (D)a - 3x)(2)a® - (Da*x + (ZL)ax? - 27x3 ((Z)a? - 3ax + 9x°
(2) )(8) (4) (2) ((4)

15 3,
%m (fax
-+
3.5 27, 3
(E)a X + (T)ax 27x
—(E)azx + 9ax?
2
+ —

ém%—2h3
(;)ax2 - 273

-+

0

— The Quadratic function in x, which when divided by (x — 1), (x - 2) and (x - 3) leaves

remainders 1, 2 and 4 respectively is
Sol let f(x) = ax® + bx + .
The remainder of f(x) when divided
by x = 1is f(1)
Givenf(l)=1=2a+b+c=1—0Q)
Also givenf(2) =24a+2b+c=2—Q©@
f83)=49 +3b+c=4—0Q

1 1
Ans (Z)x% - (Z)x + 1
(2) (2)

@-D=>3a+b=1
R-@=>5a+b=2
1 1
a=—b=-—
2 2
c=1
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