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(Jamsp’ Have a think...

...about (x +2)(x+ 1)

Formal Method Geometrical Representation

(x+2)(x+1)
=x(x+1)+2(x+1)
=x%+x+2x+2

=x°+3x+2 =x%+3x+2

Grid Method

X +2

1| x 2

x| X 2X

= x% 4+3x + 2

= This expression expands to give 4 terms...which simplify to 3 terms.
= How many terms are in the unsimplified expansion of (x + 3)(x + 4)(x + 5)?

= Be prepared to explain your thinking...
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() amsp*

The story so far..... Q

1. Expand and simplify

2. Write (x + 3)? —4inthe form ax? + bx + ¢

(2x +3)(3x —5)

3. Expand and simplify

(2a+ 2)(3x —4a + 3)

4. Expand and simplify
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3x(x —3)(x +5)

5. Evaluate (no calc allowed)
2+ . 2 .
3 3

6. Find the area of this rectangle
2+ 345

L

L

I
"

7. Expand and simplify
(5 —4x)(3x +6) + (5x —2)(3+ 4x)

8. Find the area of the triangle and write it
in the form ax? + bx + ¢




Solutions on the next slide....




(Jamsp:  The story so far Solutions Q

2 —_ —
1. Expand and simplify — 6x : 210_96 +:93;5 15
(2x+3)(3x —=5) ol
—> x> +6x+9 —4
2. Write (x + 3)? —4inthe form ax? + bx + ¢ x>+ 6x+5
— 6ax —8a’ + 6a+ 6x —8a+ 6

3. Expand and simplify

— 2
(2a +2)(3x —4a + 3) 6ax — 8a® — 2a + 6x + 6

— 3x(x% + 2x — 15)

4. Expand and simplify 3x3 + 6x2% — 45x

3x(x —3)(x+5)

Unsure about any of these? Search @ Expanding Brackets



(Jamsp:  The story so far Solutions Q

5. Evaluate (no calc allowed) >
— 1
1 1 2% — (‘)
24+ = 2 _Z Did you notice this is the 3
3 3 difference of two 1 8
squares? 4 — —=3-—
(a+b)(a—b) = a? — b? ° 9
6. Find the area of this rectangle — Area = (2 + 3v5)(3 - V5)
e 6 — 2V5 + 9vV5 — (3V5 x V5)
T 7V5 + (6 — 15)
7V5 — 9

7. Expand and simplify

(5 —4x)(3x +6) + (5x —2)(3 + 4x) — 15x + 30 — 12x% — 24x + 15x + 20x* — 6 — 8x
20x% —12x* 4+ 15x + 15x —24x—8x+30 — 6

8x?% — 2x + 24

8. Find the area of the triangle and write it

— =1 i
in the from ax?® + bx + ¢ Area = x height x base

%(63( —4)(x + 2)

(Bx —2)(x+ 2)
3x% +4x — 4

P R———

p—

x+ 2

Unsure about any of these? Search @ Expanding Brackets



(Jamsp’ Have a look...

S

These diagrams represent a method for calculating 63 x 42 x 75

A By

J

\/
7

70

>
- is\z\ — . <§%:§ ]
AN 5 E 2> \E <\\:> E:;
> 2N
PR N S-S
v

= Can you see what is going on?
= \What are the values of the coloured sections?



(Jamspr Have a look...

These diagrams represent a method for calculating 63 x 42 x 75

< S <<\

[

4
NV
%

75 > 70 1
- N - < %:i

\\ N N 8 N
h s kR RN

P 2 \§ N i
03 22 60 >>2 ~

20 o
= (60+ 3)(40 + 2)(70 + 5)

=(60%x40x70)+ (60x40x%x5)+ (60x2x70)+(60x2x5)
+(3x40x70)+(3x40x5)+(3%x2x%x70)+(3X2X5)
= 198 450

This helps us answer the question on the first slide.
How many terms will there be when we expand (x + 3)(x + 4)(x + 5)? 8 terms.



(Jamsp Think again

How might you go about
expanding the following?

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

= |s there a way you could use the working on the previous slide to help?
= How would the geometric diagram have to change?

= Can you use a grid method to speed things up?
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(Jamsp Think again

How might you go about
expanding the following?

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

= |s there a way you could use the working on the previous slide to help?

The (x + 2)(x + 1)(x + 2) expansion is the same as the ‘splitting’ of 63 x 42 x 75 into
(60 + 3)(40 + 2)(70 + 5) in the initial task. Therefore we can just substitute into the
long line of working:

=(xXxXx)+HxXxX2)+aX1TXx)+(x X1 X2)+2 Xx Xx)+(2 X x X 2)+(2 X 1 X x)+(2 X 1 X 2)
=x3+2x%>+x%+2x +2x* +4x +2x + 4

=x3+5x°+8x+4
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(Jamspr Think again

How might you go about
expanding the following?

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

= How would the geometric diagram have to change?

<\
< B Notice there is an x in each of
>
L~
\

the brackets in the question 2
70
above.

You should be able to see this X

e
\\
o represented by a cube in the
bottom left corner of the
3 40

diagram.

v

60
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(Jamsp* Think again @ ,O

How might you go about expanding the following?

(x+2)(x+ 1D(x+ 2)

= Can you use a grid method to speed things up?

First expand two of the Now use the expression obtained
brackets as shown from the first step to set up
another grid that is 3 x 2

2
(x+2)(x+1)(x+2) (x+2)(x*+ 3x + 2)
N J , /
Y hd Notice how the grid method
X 1 X 2 remains in 2D by ‘stepping’.
2 3 2
x| x° | 2x
x| x?| x This is the equivalent of calculating
2 the volume of a prism as cross-
2 | 2x 2 3x | 3x 6x sectional area x perpendicular
height.
2 | 2x| 4

(x+2)(x®+3x+2) 3 +2x2+3x2+6x+2x+4  =x>+5x°+8x+4
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(Jamsp’ Getting bigger @,O

Here is a cube with side
lengths of x cm

X

The cube is going to have its lengths increased in one of three ways

Method A Method B Method C
Each side is increased by 2 One side is increased by One side is increased by
units 3 units, one side is 5 units, one side is
increased by 2 units, and increased by 2 units, and
one side is increased by 1 one side is decreased by
unit 1 unit

Can you prove which of the new solids will have the largest volume?
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Getting bigger

Solutions on the next slide....



(Jamsp’ Getting bigger @ ,O

Method A Method B Method C
Each side is increased by 2 One side is increased by One side is increased by
units 3 units, one side is 5 units, one side is
increased by 2 units, and increased by 2 units, and
one side is increased by 1 one side is decreased by
unit 1 unit

A (x+2)x+2)(x+2) B.(x+3)(x+2)(x+1) C.(x+50x—1D(x+2)

=(x+2)(x*+4x + 4) =(x+3)(x*+3x+2) =x+5*+x—-2)
= xX3+4x2+4x+2x>+8x+8 = x3+3x2+2x+3x2+9%x+6 = x3+x%—2x+5x2+5x—10
= x>+ 6x°+ 12x + 8 = x>+ 6x%2+ 11x + 8 = x3+6x%+ 3x—10

Because x is a side length we know that x is positive.
Therefore A is the greatest as 12x + 8 s larger than 11x + 8 and 3x — 10

Will this method always work?
Can you find a set of changes where it is not possible to tell?



(Jamsp' Expanding Cubics and beyond m

Previously we saw how we could use a grid for expanding brackets such as (1 + x)?

1 +x
" ) . So (1+x)%=1+ 2x + 1x?
+x +x +x?2
1 +2x +x?
" ) o 2 So (1+x)3=1+3x + 3x%+ 1x3
+x +x +2x +x3

Can you use a similar approach to expand

= (1+x)*
= (1+x)°
= (1+x)°
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Expanding Cubics and beyond

Solutions on the next slide....



(Jamsp: Expanding Cubics Solutions

1 +3x +3x? +x3
1 1 +3x +3x2 +x3
+x +x +3x?2 +3x3 +x*
So (1+x)*=1+4x + 6x% + 4x3 + 1x*
1 +4x +6x2 +4x3 +x4
1 1 +4x +6x> +4x3 +x*
+x +x +4x2 +6x3 +4x* +x°
So (1+x)°=1+5x+ 10x?+ 10x3 + 5x* + 1x°
1 +5x | +10x% | +10x3 | +5x* | +x°
1 +5x +10x% | +10x3 | +5x* +x°
+x X +5x% | +10x3 | +10x* | +5x° +x©

So (1+x)=1+6x+ 15x2 + 20x3 + 15x* + 6x° + 1x°

Do you notice anything about the coefficients in the expansions?




(Jamsp’ Pascal’s Triangle m

Have you seen this triangle before?

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1

= Look back at the coefficients you found
= Can you see any connection to the numbers in the triangle?
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(Jamsp' Pascal’s Triangle Expansions m

If we put the coefficients into a triangular pattern ...

Row 0: (1+x)°=1 > 1
Rowl (1+x)'=1+x : 1 1
1 2 1
Row 3: (1+x)3=1+ 3x + 3x2 +1x3 » 1 3 3 1
1 4 6 4 1

1 5 10 10 5 1
1 6 15 20 15 6 1
o

Row 6: (1+x)°=1+ 6x + 15x2 + 20x3 + 15x* + 6x°> + 1x°

= The coefficients are the numbers in a row of Pascal’s triangle.
= The coefficients in the expansion of (1 + x)* are the numbers in row 4 of Pascal’s triangle



(Jamsp' Pascal’s Triangle Expansions m

Use the triangle to help you 1
Complete these expansions 11
1 2 1
= (1+x)’ 1 3 3 1
1 4 6 4 1
= (1+x)° 1510 10 5 1

1 6 15 20 15 6 1

For the link to the solutions to the above questions - and to find out to extend these
idea< fiirther into AS/A level Mathematice — cee the nevt <lide



Pascal's Triangle Expansions

Follow the link to the solutions


https://amsp.org.uk/uploads/files/pascal-triangle-expansion-solutions.pdf

(Jamsp:  Summary and Review Q

1. Expand and simplify

(Gx+3)Bx =2

2. Expand and simplify
x+1D(x+2)(x+3)

3. Expand and simplify
(x — 3)(x + 2)?

4. Expand and simplify
(2 — V3)1 +V3)(1 - V3)

AE Version 2.0 11/09/18.

5. Find the volume of a cube with side length
x —4

6. Expand and simplify
(x2=2)(x2+2)(x + 1)

7. Write (3 +/8y)" in the form a + bvZ .

Given that (3 +8y) = 54 + bv2.

Find values for y and b.

(x-1)(x+2) 4
(x+3) 2x+1

8. Simplify



Q) amsp’

Summary and Review

Solutions on the next slide....



(Jamsp’ Summary and review Solutions

. : 1 1 2
1. S P _Z
Expand ar11d S|rr11pl|fy 2 <3x + 9) <3X 3)
(—x+—) (3x —2) 2 3 2
3 9 3 x2——x+-x—=
9 9 27
2 _f_l _1
¥t o7
—
2. Expand and simplify , (x22+ 220 % Bl 4 &)
(x+1)(x+2)(x+3) x>+ 3x“+2x+3x“+9x+ 6
x3+6x>+11x+6
—
3. Expand and simplify (x —3)(x% +4x +4)
(x — 3)(x + 2)2 x3 —3x% + 4x% — 12x + 4x — 12
x3+x%2—-8x —12
2
4. Expand and simplify (2-+V3) (12 - (V3) )
2 — V3)(1 +V3)(1 —3) (2 -V3)(1 -3)

* Did you notice 2V3 —4
this is a difference

of two squares?
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(Jamsp: Summary and review Solutions Q

5. Find the volume of a cube with side length
x —4

6. Expand and simplify
(x2=2)(x2+2)(x+ 1)
~~_ 7

* Did you notice
this is a difference
of two squares?

7. Write (yy + \/8_y)2 in the form a + bv2 .

5 —
Given that (vy +/8y) = 54 + bv2.
Find values for y and b.

(x =1 (x+2) _ 4
(x+3) 2x+1

8. Simplify
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(x—4)(x —4)(x — 4)
(x —4)(x?>—8x + 16)

x3 —8x%+ 16x — 4x?% + 32x — 64
x3 —12x% + 48x — 64

(=®? =@ (x+1)
x* =4+ 1)
x> +x*—4x — 4

(7 +B7) (7 + ) 2
W)+ (\/§x (JF)) +<\/§x (JF)) + (V8)
y 4 2yV8 4+ 8y = 9y + 4yV2
As 9y + 4yV2 = 54 + by/2
gy =54so0y=6
dy=bsob=4x6=24

Rx+1)x—1D(x+2) —4(x+3)
(x+3)2x+1)

(2x3 4+ 2x% —4x+x2+x—2) — (4x + 12)
(x+3)2x+1)
2x3 +3x%* —7x — 14
(x+3)(2x+1)




(Jamsp’ Still want more? m

Read more about Pascal’s triangle, interact with it and find
out more about it's heritage and who really discovered it

first!

Discover more expansions linking to geometrical
representations. You'll find a hint and a potential solution

from other students to help you too.

.‘ Watch this video and encounter the almost endless amount
of number patterns contained within Pascal’s triangle.
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https://mathigon.org/course/sequences/pascals-triangle
https://www.youtube.com/watch?v=0iMtlus-afo
https://nrich.maths.org/762/
https://nrich.maths.org/762/clue
https://nrich.maths.org/762/solution
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