Simplifying Algebraic Fractions

Algebraic fractions can be simplified by division.
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Factorizing to Cancel

Sometimes you need to factorise before you canlgymp
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Example 1: Simplify
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Dividing a Polynomial by (x+p)

You divide polynomials in the same way as you penftong division.

Example 1: Divide & + 28" — 7x + 15 by k + 5)
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= (x + 5)W6X + 28 — 7x + 15
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6. + 28 — 7x + 15 >
0 = & — 2 + 3
X+5
Example 2: Divide — 5 — 27 + 23x + 30 by (x + 6)
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= —5+3+5



Finding the Remainder

After a division of a polynomial, if there is aniig left then it is called theemainder The answer
is called theguotient If there is no remainder then what you are diwdby is said to be a factor.

Example 1: Divide %’ — 5x° — 16x + 10 by & — 4) and state the remainder and quotient
Z +3x — 4

= (xX- 4)A/2x3 — 5 — 16 + 10
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(0 The remainderis — 6 and the quotientjs2 23x -4

Example 2: Divide 2 + 9x° + 25 by & + 5) and state the remainder and quotient

)22—x +5

= (x + 5N + 9 + Ox + 25
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) " Remember to use 0x
=X+ OX as there is no x term
— —x'—5x
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00 The remainder is 0 and the quotient 52X + 5



Factor Theorem

To find out the factors of a polynomial you canajly substitute in values of x to see which give

you a value of zero.

Example 1: Givenf(x) = x>+ x* — 4x — 4. Use the factor theorem to find a factor
X+ X —Ax — 4

W+ @ -@x1)-4
= -6

f(x)
f(1)

O (x — 1) is not a factor

@+ @ -(@4x2) -4
=0

f(2)
O — 2)is afactor

To go from the x value to the factor simply puniib a bracket and change the sign.

Remember this:-
We are now going in reverse by putting the x

x+3)x-2)=0
/ value back into the brackets

X= —3 andx = 2

Example 2: Givenf(x) = 3" + 8x° + 3x — 2. Factorise fully the given function

AC+8C+3x—2

3x (1’ +8x (¥ +(3x1) -2
O (x — 1) is not a factor

f(x)
f(1)

=12

3x @2’ +8x @+ @Bx2) -2
O(x — 2) is not a factor

f(2)
=60
f(—1) =3x (-1 +8x (-1 +3x —1)=2
=0 O(x + 1) is a factor

To fully factorise it we now need to find the questi. We do this by dividing by the factor we have

just found.
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OX+ 1) +5x—2) = K+ 1)(X- 1K+ 2)
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We have factorised the
quotient further to get the
fully factorised answer




Using the Factor Theorem to find the Remainder

If the polynomiaf(x) is divided by &x — b) then the remainderﬁs( Qj
a

Find the remainder wheifx) = 4x" — 4x° + 8x — 1 is divided by (2 — 1)

Example 1:
Usingéx —b) then a=2, b=1 sb(l]
2
fx) = a'— a4 r8x—1
f1 = 4x 14—4>< 1z, 8><1 -1
2 2 2 2
-4 _4.,8 -1
16 4 2
=1 _14+4a-1
4
:21
4
O Remainderis%
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Example 2: Find the remainder #(x) = x_ — 20x + 3 is divided byX — 4)

Usingéx —b) then a =1, b =4 si4)
fx) = x —20 + 3

(4) — (20x 4) + 3
64 — 80 + 3
= —13

f(4)

0 Remainderis — 13



