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Rational Expressions 4

Your notes

Rational expressions

What are rational expressions?
= Rational numbers are numbers that can be written as a fraction (quotient)

Rational comes fromratio - a numberisrational if it can be written as aratio of two
integers - ie afraction!

= Arational expressionis an algebraic fraction

Theratio between two algebraic expressions (usually polynomials)

RATIONAL RATIONAL
NUMBERS EXPRESSIONS
1, 3, 3 X, I o
47 2 5 x(x2—4)
#F)savemyexams

How do | simplify rational expressions?

RATIONAL EXPRESSION

|

MAY INVOLVE
STEP 4: FACTORISE NUMERATOR ;chT,%F; ;T\[Eg;::c
AND DENOMINATOR '

DIVISION
|

STEP 2: CANCEL ANY COMMON

FACTORS
| SIMPLIFYING IS
OFTEN NEEDED FOR
STEP 3: IS ANSWER TOP-HEAVY? el glrin
77° DOES IT NEED SIMPLIFYING? oo {240

ALGEBRAIC

DIVISION MAY

BE NEEDED

#save myexams

= Youmay need torecall the factor theorem
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FACTOR THEOREM

IF fa)=0 THEN (x—a) IS A FACTOR OF f(x)
ie. f(x)=(x—al..... )

EXTENDED FACTOR THEOREM

IF £(&=0 THEN (ax—b) IS A FACTOR OF f(x)
ie. f(x)=(ax—b)(...... )

#Fsavemyexams

= Start by factorising polynomials using factor theorem or algebraic division

x3—7x+6
x2+2x-3

fx)=x*-7x+6 FACTOR
fN=1"-71+6=0 THEOREM

< (x—=1) 1S A FACTOR OF f(x)

Simplify

X+ x—6
x—1 X+ 0x*=7x+6
X% — ;2 ALGEBRAIC
R DIVISION
X2 =7%
x?—x
—-6x+6
-6x+6

0]

) FACTORISE
o F(x) = (X— N (P + x—6) THE QUADRATIC

f(x) = (x—=N(x+3)}x—2)
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= cancel any common (linear) factors

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 3


https://www.savemyexams.com/?utm_source=pdf

FROM
EARLIER

X-7x+6  _ O MeA3N(x—2)
x?+2x-3 (x+3T(x=AT

=(x—2)

CANCEL
COMMON
FACTORS
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= recognise a top-heavy (improper) rational expression, simplify if needed
.

Worked Example

8x3 + 40x2 + 48x
2x3 4 4x% — 6x

? Simplify

Bx*+40x* +48x _ Bx(x? +5x+6)

2x°+4x® - 6x 2x(x2+2x—3) STEP 1
A FACTORISE
5 = EXberSTx+2) TOP & BOTTOM

243V (x—1)
CANCEL COMMON
FACTORS = 4TS

x—1
STEP 3
THIS IS TOP HEAVY BUT
NO NEED TO SIMPLIFY
ANY FURTHER
@savemyexams
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Improper Algebraic Fractions /

Your notes

Improper algebraic fractions

What are improper algebraic fractions?

= The degree of the numeratoris greater than or equal to the degree of the denominator

DEGREE 3

x*+2x2—x+4

5
X &_,6 DEGREE 1

TOP-HEAVY (IMPROPER)
RATIONAL EXPRESSION

#)savemyexams

How do | simplify improper algebraic fractions?

POLYNOMIAL
/E REMAINDER
dz(i)b & qx:-b
DIVISOR a-’ QUOTIENT
#F)save myexams

= \Write as a quotient and aremainder

= Thealgebraic equivalent of changing a top-heavy fraction to a mixed number
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x3+3x2—4x+2

— Your notes

X2+ 4x+0

x—1 X+ 3xP—Ax+2

X' X STEP 1
A dx DIVIDE TOP BY
Ax— 2 BOTTOM USING
_—Ox‘+2 ALGEBRAIC DIVISION
Ox+C_)
Z
STEP 2
X3+ 3,;2__14x+2 = 24+ Ax+ ng WRITE ANSWER AS

A QUOTIENT AND
= A REMAINDER

THIS IS THE ALGEBRAIC
EQUIVALENT OF MIXED
NUMBERS, e.g. %7= 3%
{17=5 =3 r2)

Fsavemyexams

o

Examiner Tips and Tricks

Remember that simple cases are sometimes the hardest to spot!

X TOP-HEAVY AS NUMERATOR
%+ AND DENOMINATOR BOTH
DEGREE 1

/l
=57

@savemyexams

o

Worked Example
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? Work out (2x% 4+ 5x — 1) = (x + 2)

; /_E DEGREE 3

2x3+5x—1 TOP—-HEAVY!

X+2
) \——E DEGREE 1

STEP 1
ALGEBRAIC
2x" - 4x +13 DIVISION
X+2 ' 2%+ 0x*+ 5x —1
XAy MISSING TERMS
— 4x?+5x NEED ZERO’S
—4x2—8x
T 13x-1

13x +26 STEP 2
-27 WRITE AS A QUOTIENT
AND A REMAINDER

245 _ oy gy 13- 27

x+2 X+2
2x2—4x+13 1S o—27 IS THE REMAINDER
THE QUOTIENT ox+2 IS THE DIVISOR
#Fsavemyexams
L
Quadratic divisor

What is a quadratic divisor?

= Apolynomial f(x) of degree 11 divided by a quadratic divisor takes the form

f(x) (x)

)
ax’+bx+c d ax’+bx+c

= The quotient g willhave degree nn — 2

= The degree of the remainder rwill be less than 2
= |tcouldbe degreel(linear)

= Oritcouldbe degree O (constant)

How do | divide a polynomial by a quadratic divisor?
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= You stilluse polynomial division! ,

= Stepl Your notes
Divide the leading term of the polynomial by the squared term of the divisor

= This gives the leading term of the quotient

= Step2
Multiply this term by the divisor

= Step3
Subtract this from the polynomial to get a new polynomial with a lower degree

= Continue these steps untilyou have an expression with a degree lower than 2
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