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By the end of the grade, students will be able to:
= Simplify, expand and factorize algebraic expressions including exponents and
surds, binomial expressions and algebraic fractions
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10A1.1

For Emerging

2x+3y —4x +xy
=—-2x+3y+xy

3a X 4b X 2c = 24abc A

For Developing

5p3 + 7p3 — 2p3 + p*
= 10p® + p*

9x3 X 4x2 x 2x
= 72x%

(5k?)* = 625k®

For Mastered

1 1
12f +10g2 — 8f — 492
1
=4f 4+ 6g2

1 4’
(Zpi) = 16p?

10A1.2

For Emerging

7(x+2)=7x+ 14

—2(y+3)=-2y—-6

~(2g-9) =-2g+9

For Developing

2(f +59) +3(f — 29)
=2f+10g +3f — 6g
=5f+4g

—5S5x(x+1)+7(x—3)
= —5x2—5x+7x—21
= —5x%2+2x—-21

t(3—1t)—2t(t—4)
=3t—t>—2t*>+8t
=11t — 3t?

For Mastered

3d?(d” — 2) +d°(d® + d)
=3d° — 6d* +d® +d°

3f*(f —9) — 29°(f* — g?)
3f°—3f*g—2fg* +2g*

2x(x? —2) 4+ 3x(x% —3) + 4x(x* — 4)
=2x3 —4x 4 3x* — 9x + 4x5 — 16x
= 4x° 4+ 3x* + 2x3 — 29«x




10A1.

At all levels of achievement

‘Areas’ method "laluall 45, ,L"
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For Emerging

(x+Dx+3)=x?+3x+x+3

(a+4)(a+5) = a® +5a+ 4a + 20

= x2+4+4x+3 =a?+9a+ 20
For Developing
(x—1D(x+4) B+ a)a—-2) (z—-4)(z—-4) (x+5)x-5)
=x’+4x—x—4 =3a—-6+a*-2a =z%2—4z—4z+ 16 =x?—5x+5x — 25
=x2+3x—4 =a’+a—6 =z2-8z+16 =x2-25
What is the expression for the area of the Solution:

rectangle? Area= (x +3)(x — 2)
x—2 =x2—-2x+3x—6
=x24+x-6
x+3
For Mastered
(b + 4)? (3a + 1)? (Bx+2)(3x—2)

(2x —3)(x +2)
=2x*>+4x—-3x—6
=2x>+x—6

=b+4)b+4)
=b%+4b+4b+ 16
=h%2+8b+16

=Ba+1)Ba+1)
=9a?+3a+3a+1
=9a°+4+6a+1

=9x%2 —6x+6x—4
=9x%—4

10A1.
For Emerging

3a—12=3(a—-4)

15x + 20 = 5(3x + 4)

2ab —3b + abc = b(2a — 3 + ac)

For Developing

12ab + 9a = 3a(4b + 3)

16xy —4x = 4x(4y — 1)

4cd + cde — 2cdf = cd(4 + e — 2f)

For Mastered

—5fg —15g
—59(f +3)

5x* — 10x

34 52
= x2(5x% —10x + 1)

—3a?b — 6ab? + 4ab
—ab(3a + 6b —4)




10A1.
At all levels of achievement
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x2 4+ 11x + 24
* an expression that factories to give a binomial product.

* Methods to be taught can include a ‘reverse’ approach to the area method. For expressions that involve
addition only e.g. to factorize x? + 11x + 24

x a j
ab= 24anda+b =11 5 alal L3y,
x x’ ax 24 222ll COllas andy (ga iy g
Students seethat ab = 24anda+b =11
b bx 24
They test factors of 24.
For Emerging
a’?+5a+6=(a+3)(a+2) x2+5x+4=(x+4)(x+1)
For Developing
2 _
x%24+2x—-3 a’? —a—30 x= (x8f1_)%§—4)
=(x+3)(x—-1) =(a+5)(a—6) — (x—4)?
For Mastered
3x + 1 3x -1 3x + 5 3x — 5
X — 5 X + 5 X -1 X +1
3x2—16x+x — 5§ 3x?4+15x —x—5 3x> —3x+5x—5 3x2+3x—5x—5
6x% —7x—3 6x%—7x—13
=6x2—-9x+2x—3 =6x%+4+2x—9x—3
=3x(2x—-3)+1(2x—3) =2x(Bx+1)—-30Bx+1)
=Bx+1)(2x-3) =2x—-3)CBx+1)

5x% —25x 4+ 30 = 5(x? — 5x + 6)

4a? - 25 = (2a +5)(2a - 5) =5(x—3)(x - 2)

12x%2 =3 =3(4x% - 1) 2 —
—32x—1)(2x + 1) 3p°+5p—12=CBp—-4)(p+3)




10A1.6

For Emerging
3x x 2x a 2a 3a 8a 2 3y 6y a a a 5
———=— T T —X === —r—==X-
4 4 4 4 3 12 12 y 4y 3 5 3 a
_x _1a 3 >
2 ~ 12 2 ~ 3
For Developing
2x—1 1
3t x+3(22 31) (x+2)
x—1)—(x
4x—12  4(x—3) p+tz 3 = 3(x 1 2)
2 2 3 4(p+2)
= X 6x—3—x—2
=2(x—3) p+2 3 ZW
=4 _ 5x-5
C3(x+2)
For Mastered
4 3
x2+x x2-1
2 4 ax— 4 m—3 3m — 4 _ 3
% m N Im—6 x(x+1) (x+DEx-1)
( -|)-62)( ) _(m—3)>< 3m 4 -1)-3x
_xraxra) T m 2(m - 3) Tx(x+DEx-1)
x+2
42 _3 _ 4x —3x —4
=X ) x(x+D(x—1)
_ x—4
Cx(x+DE-1

i 2
a?—9 3a+9

4 3(a+3)

T @+ @-3 " 2
6
a—3




10A1.

At all levels of achievement

V8 V75
=Vax2 =+25x%x3
=4 x+/2 =+/25 x/3
2V2 =53
For Emerging
43 +3V3 +5V3 2v5 —3v5 -5 V80 — V45
=12V3 =-2v5 =v16x5—-v/9x5
= 4V5 - 3V5
= V5
For Developing
5vV2 (V2 +1) V3(V6 —15) (7 —V3)(5 + 2V3)
=5(2)+5V2 =+/18 — /45 =7(5+2v3) = V3 (5 + 2V3)
=10+ 5V2 =v/9x2-v9x5 =35+ 143 — 5v3 — 2(3)
=3v2-3V5 =29+ 9V3
For Mastered
i 1 3 — \/i
_ 3 V5 1 32 3-yZ _ 4—5
B SX 5 _3+\/§X3—\/§ _4+\/§XH§
_ 35 = 3-v2 _ 12-35-4V2+V10
5 9-3v2+3+/2-2 = To—4v5+4vs—v2s
— 3-V2 OR 3_V2 _ 12-35-4V2+V10
7 7 7 - -

11




The total area of this rectangle is represented by 3a2+ 3a. Find expressions for the dimensions of the total rectangle.

3a® + 3asquare units

3az + 3a = 3a(a + 1) [Students may opt to factor only a or 3: a(3a + 3) or 3(az+ a)]

In the example above, and are factors of 3a2 + 3a and could represent the dimensions of the
rectangle.

3aand (a+ 1), 0r 3 and (az + a), or a and (3a + 3)

Therefore, an area model is not directly applicable to all polynomial multiplication problems. However, a table can be
used in a similar fashion to identify each partial product as we multiply polynomial expressions. The table serves to
remind us of the area model even though it does not represent area.

For example, fill in the table to identify the partial «r + 5
products of (x+ 2)(x + 5). Then, write the product of (x
+ 2)(x+ 5) in standard form. I x? 5x

z 2x 10

x> +7x+10

Without the Aid of a Table
Regardless of whether or not we make use of a table as an :> 2
aid, the multiplying of two binomials is an application of

N =
-5x
Multiply: (x + y)(x - 5)
Q{' ‘ +yx

distributive property. Both terms of the first binomial 2% —-5x+yx-5y
distribute over the second binomial. Try it with (x+ y)(x
— 5). In the example below, the colored arrows match
each step of the distribution with the resulting partial
product: -5y
Find the product of (x + 2)(x — 2). Use the distributive x o+ 2
property to distribute the first binomial over the second.
x x* 2x

With the Use of a Table: _; s . x4
Use a table to assist in multiplying (x + 7)(x + 3) x o+ 7

x x? Tx

+

3 3x 21
Use a table to aid in finding the product of 2x + 1
(2x +1)(x + 4).

X 2x2 X




I -2

2x

bx? ~4x

+3

+9y -6

Splitting the Linear Term—Example:

Using the two numbers we found as coefficients on the
linear term (sometimes called the middle term), split
into two parts:

6x?—4x +9x -6

If you group by pairs (putting the first two together and
the second two together) and factor out the GCF from
each, you will see that one of the factors is visible
(shown here in red) as the common factor.
2x(3x—2)+3(B3x—-2)

Do you see the common factor in the two groups
(shown in red)?

Bx—2)2x +3)

To expand and simplify (x + 2)[x + 5)
* X ] You simplify the final expression by
x ¥ 5x collecting the like terms.
5x + 2x=7x
2 2x 10
[x+2)x+5) =xxx+xx5+2xx+2x%x5
=x"+5x+2x+ 10
=xt4+T7x+ 10
- X - |
It is like working out the area of T
a rectangle of length x + 5 and ¥ area = v x ¥ area=x % 5
width x + 2. l = =5
Total area = (x + 2)(x + 5) ; e —ax s
=x+5x+2x+10 L = 2x =10
=x'+7x+10




Expand and simplify these.
(a) (a+ 4)a +10)
(B) (t+6)(t—2)

(a) - a 10
a a® 10a
4 da 40
(a+4)a+10) =axa+ax10+4xa+4x10
= g + 10a + 4a + 40
= g + 1da + 40
(k) e 4 -2
r r —21
[ or —-12
(r+ 6)(r—2)

= —2t+ & — 12
=+ 41— 12

=fxt+t®(-2)+Ex1+ 6 x[-2)

Remember you can use a grid to
help.

Remember to multiply each term in
the first bracket by each term in the
second bracket.

Remember you are multiplying
by —2.

we X Tve = T

Expand and simplify (3x — p){x — 2y).

s X — 2_}!
3x Sx? —Bxy
—y —xy 2y2

(3x = y)lx — 2y)

= Bx? — Gxy — xy + 2y
= 3x% — Txy + 2)7

Remember to multiply each term in
the first bracket by each term in the
second bracket.

Be careful when there are negative
signs. This is where a lot of mistakes
are made.

We X Tve = Tve

WE X Twe = v

Write down the 6 pairs of cards which show equivalent expressions.

4fx + 2y) 4x + 2y 2(4x + y) 42x —y)
A B C D

Bx — 8y 4x + 8y Blx — ) 2x — 8y
E F G H

8x + 2y 2(x — 4y) 2(2x + y) 8x — 4y
| J K L




1) Directions: For the following problems, choose an answer from among the multiple choices. Take your time and
think about your answer.

1. (5:{2 )(3:{3 ) — Choose:

5

g - g
4 . &
N 15x

©15x°

2. (—41"2}3)(—21‘5.}}3 ) — Choose:
C 8:{‘1[}}«‘
8:'-.“?:;*’4

T3
o 8x'y

3

3. (—2:{'2)3 — Choose:

&
c —Ox
. 5
© —8x
. £
o —8x

4. | (7ab*)(3a’h*) = Choose:
e 21a’h°
o 21a*h’
© 21a°p’

5. (—2:'{‘2 )(6:{'3 )(;rz) — Choose:

o —12x'
~ 1 2:.:12
©—12x°




3xp(4x* =3y +2)=

s

Choose:

-

12x°y —9xp° + 6xv

-

12x%y —9xy + 6xy
- 12x°=93° +6

(—5x)(2x% — 3) — dx =

Ypon

Choose:

o —10x° +15x
o —10x° +11x
© —10x* —19x

dm—3m(Sm—6) =

Choose:

o 2m—15m*
o —14m—15m°
o —15m* +18m

—Sc(4¢c” —2¢) =

A5

Choose:

c —20c° —10¢°
© =20c° +10¢°
© —20c+10c¢




2) Worksheet — Factoring Quadratic Trinomials

Part A

Directions: USE A SEPARATE SHEET OF PAPER. Please factor the following expressions. If
any of the following expressions cannot be factored, please indicate so by stating "prime".

1. x*+5x+4 2. x*+12x+32

3. x*+15x+50 4. a*-5a-24

5. a’+5a-24 6. r’+2r-48

7. x*+6x-72 8. d’+2d+80

9. x*-6x+9 10. m?+15m+54
11. x>-33x+32 12. x*>-12x+20
13. b%+b-72 14. d>-25d+156
15. b%-10b+24 16. f2-11f-26
Part B

Directions: USE A SEPARATE SHEET OF PAPER. Please factor the following expressions. If
any of the following expressions cannot be factored, please indicate so by stating "prime".

1. 6x%>-13x-5 2. 3x%+10x-25 3. 10x%+17x+3

4. 6x>-7x-3 5. 12x3-28x-5 6. 3x>-32x+45

7. 14x>-9x+1 8. 12x°-8x-15 9. 11x*+35x+6



3) Collect the terms in these:

a) 7a+5b+2a-6b b) 3x—4y-2x+6y c) p-59+3p-gq
d 2x2+x-3x-4 e) a*—5ab +4ab + b? f) 4p?-5p+1-p?>-2p-7
g) 5ab-3bc+ab+6bc h) 7p?>-4pg-2g*>+6pg i) x?>—2xy—y?>—x*+6xy—2y?
4) Expand the brackets:
a) 3(x-vy) b) 4(5x + 2y) c) 2(6a->5b)
d) x(x+y) e) a(3a-b) f)  3x(2x-7y)
g) 5(2x+4y-3z2) h) 2p(3p—q+4) i) abla+2b)
5) Expand the brackets and collect the terms:
a) (x+3)(x+4) b) (5x+1)(2x—3) c) (a—1)(a-3)
d) (30-4)(2a+5) e) (p+q)lp—aq) f) (o +b)(a—>5b)
g) (2x—y)x+7y) h) (3p—2q)(5p—7q) i) (a+b+c)la-b-c)
6) Expand the brackets and simplify:
a) 5(x+3)-2(x+4) b) 2(a-b)+3(a+b)
c) 4(2x-3y)-3(x-y) d) 5(p+2q)+7(2p—-q)
e) x(x—2y)+3x(5x-y) f)  3ala—-b)—b(a—b)
g) (x=2y)(5x-vy) h) (5a-b)(2a + 4b)

i) (4p+3q)(2p—-7q) i) (5x+3)(4x—3)—x(3x—-1)



Perimeter

\4

A

The perimeter of a shape is the total length of its sides.
Perimeter of this rectangle P=l+w+/+w

This can also be writtenas P=2/+2w or P=2(l+w)

Area
Area measures the surface of something.
Area of a rectangle = length x width
For the rectangle shown, thearea A=Iw
Sometimes you may need to find other algebraic expressions for perimeters and areas.

Examples
3x

Perimeter =3x+ 2x+ 3x+ 2x=10x
2x
Area = 3x x 2x = 6x2

4a
Perimeter=4a+2b+4a+2b=8a+4b
2b
Area =4a x 2b = 8ab
xX+5
x—1 .
Perimeter =x+5+x—-1+x+5+x—-1=4x+8
Area=(x+5)(x—1)=x>*—x+5x-5=x2+4x-5
Perimeter =4x+3y+x+2y+3x+5y 3
5
=8x + 10y A
X
Areaof A =4xx3y=12xy —

4x A P2y

Areaof B =3xx 2y =6xy

Total area = 12xy + 6xy = 18xy

\4

A

Sy

3x



Find algebraic expressions for the perimeter and area of each rectangle.

a)

5x

&
<

\ 4

3x

b) <« 39

da

c)

4y

Find algebraic expressions for the perimeter and area of these rectangles.

a) < x+7 R
X
d) A
2a
Y
>
a+1

b) A

2y—-1

e)

A

A 4

X+y

c)

f)

3 Find algebraic expressions for the perimeter and area of these shapes.

a)

2x

3y

6x

b)
3a
3a
B S—
>
3a
5a
B S

3a

5x
b xX+3 ~
2a—-b
) 3a—-b ~
c)
2X
X
2x +1
( x
-

2x+3



Match each expression on the left with its factorised form from the list on the right.

x2 + 13x + 36

B (x+9)(x+4)

x2 + 9x — 36

B (x+18)(x — 2)

x2 — 5x — 36 H (x + 12)(x - 3)

x2+ 12x + 36 1 (x + 6)2

X2 + 16x — 36 E (x - 12)(x - 3)

x2 — 15x + 36 W (x=9)(x +4)
A. B.
Simplify: (a) Khaled factorises the expression
(a) 3X4a

(b) x+2y—4x+3y

() 3c¢x5acd

(d) 3n—4m?—-3n+6m

6a® — 18a?

to get: 3a(2a — 6a?)

Is this fully factorised?
If not, explain why.

Expand:

(@) 2k(k-3)

(b) (+2)(u-3)
() (h—5)*

(d 2-d)2+4d)
Factorise:

(a) 3a-—a?

(b) 12b + 27ab
() 9c2—25

(d)

d? — 14d + 45

(b)

Fully factorise this expression:

12a% — 48




Write expressions for the areas of the two rectangles in the figures given below.
z 8

Now write an expression for the area of this rectangle

In the accompanying diagram, the width of the inner rectangle is represented by x — 3 and its length by x + 3. The
width of the outer rectangle is represented by 3x + 4 and its length by 3x — 4.

3x + 4

The area of the rectangle below is represented by the expression 18x2 + 12x + 2 square units. Write two expressions
to represent the dimensions.




Fill in the spaces in this table below.

[Itis best if you complete each example in alphabetical order].

Expand or factorize the expressions to fill in the spaces in this table below.

[Itis best if you complete each example in alphabetical order].

X 2 b)

a C
) 2x + 4 )

(x—2)

d)




Expand or factorize the expressions to fill in the spaces in this table below.

[Itis best if you complete each example in alphabetical order].

f)

(x+3)

(2x —1)




