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SUBJECT and GRADE Mathematics Grade 10
TERM 1 Week 3: Algebraic Expressions
TOPIC Algebraic Fractions
AIMS OF LESSON To simplify Algebraic fractions
RESOURCES Paper based resources Digital resources
Please refer to the chapter in your textbook on https://www.voutube.com/watch?v=0iBN-Xd2wek
Algebraic Fractions. https://www.youtube.com/watch?v=IBOmy1IMko8
https://www.youtube.com/watch?v=25SGrCzT4Y0
https://www.voutube.com/watch?v=uO-hCeFPXjo
INTRODUCTION In this lesson we will look at the simplification of Algebraic Fractions. It latches on work on fractions from previous grades
and forms an important basis for further study in Mathematics.
CONCEPTS/ SKILLS o simplify fractions by cancelling
e simplify fractions by factorising first
e multiplication/ division of algebraic fractions
e addition/ subtraction of algebraic fractions using an LCM (lowest common multiple)
Lesson 1 Revision of Gr 9 Algebraic Fractions
Simplifying fractions: NB! CAN YOU?
24 exz 2 We can ONLY divide (cancel)
Example 1: %6 rexs 3 the same term/ same bracket if Simplify the following expressions:
the numerator AND 1. 48 6. 36a%b®
2 N\edn ) denominator is QNE term 42 6ab
Example 2: = = == (product expression) or they s 5
YRRy Y consist of the same term(s) 9, Y4 7. 63xy
xy 28x3
. 2(x+3)% _ 2(®+3)(x+3) _ x+3 _ 2.2\ 3 0032
Example 3: 013 = w5 3 63{:5;33 2. 3( 219;;7)315953/ )
Example 4: 243 _ 4 We CANNOT cancel .the 3 s.ince the 243
Zx+3 numerator and denominator is not ONE 4. 7—x+3
—_— TERM and/or the terms are not the
Example 5: o3 same; Answer remains 2;:33 5. 3x—22
—



https://www.youtube.com/watch?v=OiBN-Xd2wek
https://www.youtube.com/watch?v=lBQmy1IMko8
https://www.youtube.com/watch?v=2SSGrCzT4Y0
https://www.youtube.com/watch?v=uO-hCeFPXjo

. .o 12x* 4x3x.x3
Example 6: Simplify: 33/ = 32/
20xy=  4x5xyy You do not need to Answers:
show this step!!
3x3 8 4
= 5_3/2 1. - 6. 6ab
2
2. xab 7. 22
2(3x)%(—xy)® _ 2(3%x%)(—x3y3 4x?
Example 7: @x) (Cxy)” _ 2@ x)(xy) 1 —2x
6x5y* 6xSy* Remove brackets by 3. ——— g =
. 3x(2x-1
applying exponent @ Y
-18x5y% 3 laws 4.1
6xSyt — y 5 3x=2
Tox-2
Lesson 2 | Grade 10 Algebraic Fractions where numerators and/ or denominators must be factorised
impli e following: ?
Simplify the foll g CAN YOU?
Example 1: 4x+6 We cannot diyide with 2 since the numerator is Simplify: Answers:
2 not a monomial (one term). To make a 2m—4n+6p x3-y3
. . . . —— 12. = . m-2n+3p
2(2x+3) polynomial (sum expression) a monomial 2 x2-y
== (product expression) we must FACTORISE 5 x2—2x 3 x2—2x41 5 x%z
’ 2x ’ 2x
=2x+3 ; (x-2)(3x-2) 3. 3x-2
We cannot divide with 6a since the ’ (x=2) 4. x+1
2 . .
Example 2: 3a”t6a numerator is not a monomial (one 4 4x°+4x?+5x+5 .
6a term). Hence, factorise numerator first 4x2+5 S
2
3a(a+2) _ a+2 5. (a+b) 6 X
=—=— a?+ab ar1
6a 2
Remember? 1% look for Common factor. 6 a’+a 7. =
2x2-8 _ 2(x?-4 i © a2 Y
Example 3: — ( If 2 terms = look for difference of 2 a?+2a+1 »
x=2 x-2 squares, etc. 7~ mx-nx 8
t o ony-my
_ 22 (3~2) . 9 p-y
Q) NOTE: We canputx — 2 ina g 3x-8x3
. * 2
bracket, since there are NO other 6x2+2x 0. =
=2(x+2) terms in the denominator. g Prxpoypoxy? ,
" pP4py+pxtxy .=
-18x-36 . 5
Example 3: P R—y Again: We cannot cancel 10 x°—4 1o, @vtyd
the —3 since the L xZ-4x+4 @)
. . . X 1
_ —18(x+2) _  -18(x+2) _ -3 denominator is not 1 term; it 1 3x2—6x+12 13 S—1+4
6(x2-x—6)  6(x—3)(x+2) x-3 is thus in its simplest form. ’ x3+8




Lesson 3 | Multiplication and Division of Algebraic Fractions

. 9
Rules: Impact of X and =+ : CANYOU?
a Cc ac
1. =X-=—:;b,d+0 p.,49,1 : :
’ ) Xq+z =>X+X- :
b d~ bd L pXq+z=7X7 X~ Simplify Answers:
2. 2+£= Exg 2. p+qxz=€><l><§ 1 4a ;Za 4x
b d b ¢ 1 3xy  6x? Ly
. . . Pl 1
Simplify: 3. prgFz =IXoXs ) 4ay  2by . Sax , b
+b _ b— . 1 " o3xy T ey? T 9x2y "5
Example 1: =— x =2 4 pr@+2) = pX 5
a-b —a ! 3 3la=2)  a-s 3, 3@
__(a+b) _ —(a-b) 5. _Ta = _ib = — % T (a+2) | a?-4 4
=—=X— 1
-b — —
(a-b) . 6. b—a=—(a—Db) 4, ~2az4tab—2b 1 4 @
—(a+b)(a-b) ab+2a a’-4 ,
=" —x
a(a—b) Rule 1: numerator X numerator 5 x%-3x % x%-2x 5. @)1
(a+b) and denominator X denominator T 4—x2 x2-2x-3
=——" ) ) 6. p+2{-3)
a 6. P -4 ., p°-2p 5
" 2p+1  2p2-5p-3 7 Oyt
¥-3)
2a%-ab 15 3-1 2-1
Example 2: ) ) 7. Y 5 Zy 8 -1
5 (2a-b) X and + combine terms into a 3+2y-y y2-2y+1
__a(2a-b) 15 monomial, hence we can cancel g b?-a? a®-3ab+2b? 9. 1
- 5 (2a-b) the same term/ bracket in the ' a2-ab-2b2  a2-4ab+4b2
_ 15a(2a-b) _ 34 numerator and denominator 9 2x oxZidx  xP+Axta
5(2a—b) © o 2x—6  2x2-18 x245x+6
Rule 2: If we + , we X the
5 .. .
D -2p . pq—2q dividend with the e ..
Example 3: 7 - multiplicative inverse of the dividend the lelSOl.' (the
p2—2p 8 the divisor, called the (t.he. number to nurpber Wltb .
== X — reciprocal. divide into) which we divide)
2 .
_ 8(°-2p) _ 8p(»-2) _ 2p NOTE: 6x2 =~ 2x = 3x the quotient (the
4pq-2q9)  4q(-2) q answer when we
divide)
3x2+3x x+1 4x2-6x+9
Example 4: -
8x3+27  2x%2+x-3 x—1
_ 3x2+3x _ 2x%+x-3 % 4x%—6x+9
T 8x3+27 x+1 x—1
. 3x(x+1) (2x+3)(x—1) _ (4x%—6x+9)
T (2x+3)(4x2—6x+9) (x+1) (x-1)

= 3x




Lesson 4 +5 | Addition and Subtraction of Algebraic Fractions

Rules: )
a ¢ __ a+c If the denominators are
* b + b b the same, we add the
numerators (denominator
Example 1: EZ + % = E = 3 remains the same)
3 If the denominators different, we
Example 2 7y 7y - 7_ can make them the same by using
the LCM (Lowest Common
o 24 _0@  ch) a(d>+6(b> Multiple)
b d bd bd
LCM: Smallest number into which each denominator can divide.
. Break up numbers into factors.
Determine the LCM of: LCM: pIr)oduct of highest power
of each different factor
e 2 6and8

©2,(2x3) and(2%x4)=LCM:2x3 x4 =24
2,4and 6 ..1,2%and 2 X 3= LCM: 1 X 2% x 3 = 12
S5and 7= LCM: 5 x 7 =35

x, x? and x3 = LCM is the highest power of x .. x3
2x,(x —4) and 3 = LCM: 6x(x — 4)

(x2+1),(x+ 1) and (x + 1)2 = LCM: (x2 + 1) (x + 1)?

x% — x, (x — 1)? and x? : factorise terms first:
sx(x—1),(x—1)? and x? = LCM: x?%(x — 1)?
e (x+2)and(x—1)=LCM: (x +2)(x—1)
Equivalent fractions: Fractions with the same value but

they are thus different
factors

CAN YOU?

Simplify

1 x+ty y2+x?

’ x x2

2. 3a—-1 2 _ a_—3
2a? 3a  3a?

3 3

3. -
(x+5) (x+3)

4. 3 _ 2x
(x+1) (x—-1)2
3 2

5.
(x+2)  (1-2x)

6. -
(x2-7x+12)  (x2—4x+3)

;a2 3

" a?t+4a+4 a+2
b 6b

8 o o

9 2 _ 1

" (x%2+6x+8)  (x2+5x+6)
2a+1 4

10, ———
3a°+24 3a+6

NOTE: x2 + 1 # (x + 1)?

. 13 7
denominators: e.g. S = o= 1 Ctc.

6 14’

4 5
6" s

2 5
Example 3: 3t LCM of 3 and 6 is 6. Hence we change

2. . . .
= to its equivalent fraction with

2X(2)
3%(2)

o)} INe)

denominator 6, which i 1s - [
Example 4:

LCM: a?b.

Divide each denominator into the LCM
and X with numerator. Write fraction
with LCM as common denominator

\




3 2
(x+1)2  3x+3

Example 5:

Factorise

3 2 denominators first

T 0l 34D

_ 3(3)—2(x+1);[ LCM: 3(x + 1)? ]

3(x+1)?

_ 9—-2x-2 _ 7-2x
T30+ D)? | 3(x+1)?

p_ p+l
2-16 p?-3p-4

Example 6: -

Factorise

p p+1 denominators first

T tHo-1 -9+

_ plp+D)—=(p+1)(p+4) _ p*+p—(p*+5p+4) _ p*+p—p*-5p—4

T @tDE-HP+Y)  e+tDE-H®+Y)  p+D) (-1 (p+4)

_ —4p—4 _ —-4(p+1) _ -4
T tD@E-HDP+Y)  @+DE-HD P+ (p-D(p+4)

Answers:

1.
2.
3.

y(x-y)
x2
5a-3

2a2
-6
(x=5)(x+3)
x%—8x+3
(x+1)(x—1)2
(4x=7)
(x+2)(2x-1)
(x+2)
(x—4)(x-3)(x—1)
4(a+1)
(a+2)?
b
b-3

1

(x+4)(x+3)
—-8a%+25a-24

6(a+2)(a?-2a+4)




Mixed Exercise on Algebraic Fractions

ReVISI(irel ];:x;ermse Revision Exercise Answers:
—16x2%y
4x3y?2
_4y2
) 3x3-2x2%-5x 1. >
: x2+x
2. 3x-5
3 3x2-2x-1 341
. I — X
x2_1 3
x+1
4 _(x—S)z 4 x-5
T x2-2x-15 * x+3
5 ax+ay—cx—cy 5. &<
" ax+ay+cx+cy a+c
x+3
6 (x=5)2 3x2+24x+45 | 3x2-9x 6. —
" x2-2x-15 x2-25 x2-9
7 x24+x+6
7 ch+3 -— 3 T (x+1)2%(x-1)
x<-=1 x“+2x+1
-1
2 3 2 8. —
8, —+—+ > s
x—1 1-x x<—-1

ACTIVITIES

Consider other exercises from your Mathematics Textbook

CONSOLIDATION

e We can ONLY divide (cancel) the same term/ same bracket if the numerator AND denominator is ONE term (product expression) or

they consist of the same term(s); if it is not, FACTORISE numerator and denominator
o 2_4__2
b -b b
e Rules for X and + of algebraic fractions:

a_c ac
) EXE—W,b,dStO

a c a_ d

0O —F-=-X-=
b d b ¢
e Rules for + and — of algebraic fractions:

o factorise first and find the LCM of the denominators
a Cc a+c
° yTrT %
o if'the denominators are different, we can make them the same by using the LCM (Lowest Common Multiple)

VALUES

Dear learner. Hope you are still practicing Mathematics every day. Hang in there. Your HARD WORK will REAP SUCCESS.




