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Smile Worksheet 2203

ALGEBRA MATCH

B Match each algebraic expression from the first column to one in the second column.

B Check your answers by substituting values for a, b and c.

first iglumn second»:\:‘olumn
(8 + b) + C g4 = B = =
(a+b)-c
a + b +
(a +b)xc
(a+b)+c abc
(a—-b)+c a-—->b +
EoBoe a+b-
(a—-b)xc
(a-b)+o ab +ac | =ax(b+o)
a+ (b +c ab — ac
a+ (b-c B8 B
a+ (b xc)
a+(b+o) ac + bc
EETE a - oo
a-(bxe a + bc
a-(b+c)
a—-(b-oc) ab + ¢
(axb)+c ab — ¢
(axb)-c bﬁ
¢
(@ x b) xc¢ ab
(axb)+c c
a x (b —c) a-»b
c
ax (b xc) a+ b
ax (b+c) €
a+ (b+c) % =
a -+ (b = C) a + c
‘ b
a+ (b xc) =
a+(b+c) b +c¢
a
(a+b) +c b -c
(a+b)—-c a 2:- b
(a +b) xc . b
(a +b)+c c




Smile 1665

X+1)

Abase three flat can be enlarged to a base four flat by adding 2 longs and a unit.

Base three N 2 Base three _ Basefour
Flat Longs

+ 1Unit = Flat

Thisshowsthat 3* 4+ 2x3 + 1 = 4°

Check: F+2x3+1=4°
Vo l

9 4+ 6 #+1 =16

A base five flat can be enlarged to a base six flat by adding 2 longs and a unit:

52 + 25+ 1 =62

1. Try this for 4 other pairs of flats.
Write an equation for each pair and check the equations.

Turn over



2. Using your results from guestion 1 complete this table:

3*+ (2x3) + | 4-2

5%4 2%5) + | 5%

MW_

0% (2x20) 4]
I e—
4 — ]
| 55%
. 0 — - 7

5. For any size flat?

Jc]'+

e e

S e
6. Test your answer for question 5 by putting x = 3 or x = 5.

7. The base-apparatus which leads you to the identity (x+1)* = x* + 2x + 1
obviously only used whole numbers.

Does the identity work for decimals or negative numbers?
Choose some simple examples and test them.
Will it always be true?
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You may want to use pegboard and pegs SMILE

Differences

between
squares



(T-02) (T+02) =
6T X T2

*syI0M A3TIUSPT Syl 3yl

(I-®) (T+e) = T

-

¢ aues

(T-2) (T+2) Aoyl

ay3

axy I - ¥

23eniea® o031 KA3ATIUSPT Y3 2sn

3o9ys 03

- ,® UT OT = ®© 23Nn3T3sqng

_

S

(T-®) (T+®)
aTbueioax

¥

' 03Ut
sburIaeoy

[ Aeme syeg

e

2|
<
oxenbs 2zTs
Aue a3eR
1z sbed uo

SUOP 2ARY NoA Qeym JO AJBUINS B

ST STUL

P —

*2wWTIl yoee T Aeme buryel

(1=9)(1+9)
(1-g) (1+49)
(T-%) (T+¥F)

H

i- .9
- =9
= HI. NW

:s3TNnsa1 Inodk piooay

‘saxenbs azTs asyzo Axyg

aues oyl

(T-%) (T+¥%) A2y3 aay T = ;¥
eooe
#0000 0000
®@ OO0 00 0000
®e 0 O0OCO loXeNeNe!
aTbuejoax
8 ' 93eW 03 MOI <4 T
wo3310q 3Y3l SA0K Aeme ayeg
A
0000
00O0O0 aaxenbs pxy
0000 ' a3)en
0000

ST 43aoq
21, Aayg

MOUu
ST Saeyl

9T s3eul



NNINM

(*°°) (z+0g) = (z-9) (2+9) = ,T - ;9 sS3INSax Inok paooday
8Z X g€ @93enyead 03 A3TIUSPT 2yl sesq _ *swt3y
-syzom A3TIUSPT Y3 IT NOOYD O] yoea .z Aeme bHutyej ‘sexenbs 9zTs 1ayjo Aig
(z=-%) (g+e) = ;¢ = ;B UT %7 = B 93n3T3sqng
H
{ ;
' ¢, dues ayj
] (z-9) (z+9)  Aou3z aay 22 = 29
iaues ayl
(z-®) (z+®) Kaya =1y 2C = B
eo 0@
) o000
@e®@ 000000 0O0000O0
e 000000 0O0000O0
®@e® 00000 O0 000000
@@ 000000 000000
(¢-») (Z+e) 2T =;® *oTbue3oox ®
oTburjoax e ¢ 4 44 oyerw 03 smox 7 <} axenbs gxg
031UT abueiaeay Aeme oayeq, wo330q 22Ul DAOR e Aeme oyel
&
A
!
i 000000
¥ 000000
z® 000000
axenbs 2zTs 000000 axenbs g9xg
Aue oyep 000000 e 9Yen
O0000O0

:y 9bed uo yaom INnoA Jo Arxewuns syl ST STUL



-
']
®

(€=G) (€+S) = (€ - G sS3TNS2I INOA PIOOY

. _ *3SWT3 yoea,¢
= e IO Iom 3T S20 z

LI = A 4 & Aeme butyel ‘soxenbs 9zTs I2yjzo A1l
*SuUOT3IORIJ IO0F

sa9bhbo3uT I0F " SYIOM AJTIUSPT 3BY3 3Byl O3YD o
S23ATIM NOA UED AJRTIUSPT IBUM

jawes a2yl

(g-%) (g+@) Asyy aavy ;€ — ,®B ¢ dues 9yl

(£=G) (£+6) Asya oavy z€ =28

OO0 e e o
ool I N

@90 000000 000
06 000C0O0 © OO0
(g-®©) {g+®)
aTbuejoax £ —3® oTbuejoa1 ®
m,m o3ut t % SYew 03 SMOI € - sxenbs ¢xg e
sburxxeay eme ae] Wo330q 92Ul SAORW Aeme oyey
—
a
: A
OO0 000
00000
21 S«mNM : 28 ey F
enb ZTS . axenhs gxg
Aue oyen 00000 © BN
CO0O0O0

:g9 2bed uo aom 2Uy3l JO Axeumms Byl ST 2a9H

o I I.@l



This is a
pages 2, 4, 6:

Make
size

any
square

_8_..

summary of all the work on

Take away Rearrange
a smaller N into a
sguare = rectangle
a? - b? (a+b) (a-b)
(a? - b?) Are they (a+b) (a=b)

the same?

works,
words.

Choose any pair
(choose b<a) to

of numbers for a and b

see whether
(a+b) (a-b)

If you are satisfied that the identity
write the identity in your own




| Smile 0616 £2=3+@2x3)+1
e unknown square .

Write a similar identity to describe the
areas if (x + 1) =8. .. and check it.

2. Investigate other values for (x+ 1) and

Area = x2 : list your results in a table:
2 1@ +1P[F+(2x3)+12|9+6+1| 16
The sides of thi S e
e sides of this 3
unidentified square 6 |G+ 1)
are increased by 1 unit 6+ 1)
' (7 + 1)°
(8 + 1)?
Area = x? 3. Compare and check the firstand last
Area =x X 1= x columns
Area=1x1=1 :
Area =1 X x= 4. Writing (x+ 1)2 as (x2+ 2x+ 1) makes
calculations like 1012 much easier.
For example, 1012 = (‘IO% + 1)?
=100+ 2 x| H)+ B
New enlarged area = x? + 2x + 1 = 10000 + [ +
~ R
lfx =5,
then the smaller square
iS50 % 5. 5. Use this method to calculate
_ (a) 212
...and the larger square {x + 1)? (b) 512
is6 X 6... (c) 3012

and 6% = 52+(2 x 5) + 1 6. Find the value of (x+ 12 ifx="1%

‘| Check 62 = 52+(2 x 5) + 1
' ¥ { ¥
3625+ 1§+ 1

Ifx= 3,
then the smaller square
g3 X 3.

...and the larger square (x+1)?
isd X 4...

Complete this identity:

="+ 2xH)+1
and check that your answer is correct.

TURN OVER



Smile Worksheet 2211
Equivalent Expressions

These three expressions are equivalent.

[ g [a0a2 4 1y [4n2 434 24 4 02— 2, .
632+3 3(2a% + 1 = 42?2 +3 +3a +2a°—3a
s - [seErn | o= (4 b
Check that they are equivalent by substituting a value fora. e.g.leta=7
(6x49) +3 3[(2 x 49) + 1] (4x49) +3+(3x7)+(2x49) -
= 294 +3 = 3(98 +1) = 196+3+21+98-21
= 297 = 297 = 297

» Cut out these pieces and match them in groups of three equivalent expressions.
s Check your groups of three by substituting any value for a.

__________ e B
23 — a? l 1/2(10a + 10) | 3a2 -2
__________ l___#u____%__m________
al@a+1)+a | 3(a—8)+3 | 0.5(a? + 6a)
__________ | R U S
/2(6a2 — 4) I -a(a - 2) i 2(2a% —a)
__________ .i...__._.._..__________t..._.._._..__________
5(a + 1) I 5a +5 : 3(2a + a?)
__________ e ———
4a2 - 2a % a2 + 2a — 222 J a(g +3)
__________ R

3a2+2a - 2-2a | 0.5a2 + 3a ] 3a - 21
__________ %_______H_J___________
6a + 3a® | /2(a + 4) I a’+2a
__________ oy
a(a + 2) I 2a +6 I 3(@a-7)
__________ ..]L__.._.________.....,T..._.__.__._______
2(a + 3) ! g+2 } 2(a+2)+2
__________ e B
a—-05a+2 2a(2a-—1) | 3a(2 + a)
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Smile Worksheet 2321a

The Algebra Game

Number on

. This is the start of a game using the board for Smile 2321.
AlgebraRule d = Working ' Move gotal
E» <+2 4| d+2 =4+2=6 6| 6
2d 5 2d =2x5=10 10 | 16
12 - 2d 2| 12-2d =12-(2x2)=21-4=8 8 | 24
5-d 6 5-d =5« 6= =1 1|23
«d 3 =d =(2x 3] =6 84=p 2|25

Now start a game of your own. Record your moves below.

AlgebraRule = d Working Move oo

>

© RBKC SMILE 2001



Smile Worksheet 1904

Find the operation

b
In this operation table *|/0]1/2/314]5
0] 2
a * b means treblea then addb
1 4
so axb = 3a+b
2 | b
a
3 |2
1. Complete the table. 4 13
What number patterns do you notice? 5 1q zol
2. Find the operation in these tables.
*|10| 11213 ®¥|0(1(2]3 *10(1]2/3
Ojlo|o|lo|O O|lo|-1|-2|-3 0 1 {2]3
1Tjlol2| 4|6 11410 ~l-2 11|23 ]0
2104 8|12 2 (4|32 212 (3|01
3lo|6 |12]13 319|876 3|3 o1 | 2
a* b= a*b= .a*bz
Use the sheet below to make a puzzle for a friend.
[ ] ®
Find the operation *]0]1]2]3]a4
| 0
Designed by 4
for 2
Solution 3
4
ax b=
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