Maths: Algehraic Thinking

Algebra, doesnt just mean equations and, letters like; bub s alls aboub skills of working outs something thab is
Monday: Working Backwards

- When we work backwards we use the inmerse operations to- ‘undo’ o caleulation.  This skill, helps you to

- What is the inverse of: a) halving? b) adding? ¢) dividing?

(Anewen fo- parents: o) doubling b) subiracing: <) mulplying

- Play o I'mv thinking of @ number game with, someone:  I'my thinking of o number. T double it; then subtract
S. My answer was 135. Whab was my number?
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m Sarah had a bag of cherries.

[2010]

She ate 5 cherries, then gave half of what she had left to Liam.

Liam ate 5 of his cherries, then gave half of what he had left to Amy.

Amy got 2 cherries.

How many cherries did Sarah have in her bag at the start?

( Show your method 1

[2 marks]
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Each of the following shapes has a value:
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- Canv yow work oub the value of the red shape iy eachs caleulation?

- Hintz First substitute irv the values you know for the green triangle: and, yellows rectangle.  Then you wills need,
yow hame anv answer, check tb into- the calculation and seeing, if it works.

- If yow prefer; yow canv download and, printy @) version of this below. There is also o more advanced, challenge
that Year 5 & 6 might like to- tryl

Year 6: Youw may like to- challenge yourself further with, substituting values to- find, the answer to- o calculation,
this ts o key skills of algebra. Can yow crack the Mathes code? All yow need to do- is substitute i the value for
each letter and, complete the complete the mathematicals caleulations For example; if b is worth, 3 and, the
caleulation said ‘b~ 3', we would substitute i whaly b is worth, so- our new calculation ts 3-3, which is O.There
are few rules with, algebra, to- remember. I a letter is directly nexct to a letter, for example 3b; this means you
hare to- multiply whateser B s worth by, 3. Any, letter direcltly nesd to- o number, means you will, harve to-
multiply whatever the Letter ts worth by the number it s nendt to. If the, letter is above a line (a bity likes o

can you crack the coder?
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Mathematics Code Breaker

In the following expressions, a =5, b = 3, c = 10, d = 100. Substitute into each expression to get your answer. Then look at
the table below to see which letter your answer represents. Fill that into the blanks underneath to reveal a HILARIOUS
maths joke.
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. q I added another row and counted the number
::;?‘:t inte 4 small triangles by adding 6 of small triangles and counted the matches.,

1 was exploring a puzzle in which headless
match sticks had to be moved to make a
different number of trianglas.
I made one small triangle
3 matches
! i 1 I 4

How many matches does each triangle in the pattern use?|

How can you record your investigation?

What patterns can you see?

Is there a link between the number of rows and the total number of matches?

Is there a link between the number of small triangles and the total number of matches?
Is there a way of predicting how many will be in the 10" pattern without making it?

row | number of triangles| number of sticks

- If you geb struck, try o table like this to record, your results:

Year 6: We canv use algebra, as a way, of expressing or finding as rule for o pattern, allowing us to- find for instance
U’\e|oot}”nun\bepq.£a/paﬁer\m without, writing orv drawing oub the sequence up to- 100.

For excample,
Harve o looks ab the squares and, circles pattern belovw:



We can express these patterns using algebra. Invthe first picture of the finst patterns there is | square and, 4 circles: I
could, record, this tnv my table. Irvthe 2" picture, there are 2 squares and, 6 circles and, inv the, 3 picture, there are 3
squares and 9 circles. Affer you hare entered, this information info- your table, youw may be able to- spot o pattern. I
found, for the first pattern, the number of squares s multiplied by 2 and another 2 s added to- find, the total, number
of circles.

If you take the first picture | square o 2 = 2

2+ 2 = b crcles.

I could express this pattern using algebra

C-25+2

(C- Circle)

(Remember, when yow put a number directly nesd to- o letter; yow are showing that: the number substituted, for the
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Carv you hanve a go- ab excpressing, the rest of the patterns with, arv algebraic equations I wills include the answers for
yow to- check backs with.

Super challenger Can you work outs the, algebraic equation for the Sticky triangles pathern?

T ¢ Usi area & {

Today we are going, to- look abs area and, penrimeter: Remember, perimeter ts the length, around, the, whole of the, shape;
which carv be worked, oub by adding each lengths of the shape together. Area is space inside of o shape and, can be,
worked, oubs by multiplying the length by the, width of the shape.

The areas of o rectangle can be: worked oub using, arv algebraio formula: area = lengthy o widths  The perimeter of a
rectangle cary also- be worked, outi perimeter = (2 % length) + (2 o width)

- Using, this knowledge you can work oub missing, dimensions orv rectangles:  Similar to- the, works onv Monday, &
Tuesday, you wills need to- substitute what yow know into- the formulas and, then works backivards to- find, the, missing,
information

- If @ rectangle has an areas of 36 cm? and, the rectangle ts &cmv wide, whab is s length?

- If o rectangular field has o perimeter of 40 metres and, one of the sides is 10m long, hows long, is the other side?

Find the missing side length,
when the perimeter is 20.

Area =20 ¢cm’

3

4om

Area = 45 cm?

Scm

Length=___cm

Length = cm

Year 6: Camgowofdl;wﬂu&fabl& usmgﬂw}mmxlwgowknowtowor\k;oubpmnﬁi@andam7
Remember:
Ar\ea/=w(lﬂ19ﬂvoow{dﬂv)

Perimeter = 2 (L + wy) or 2 lots of length plus width

Length, Width, Penimeter Area
8cm 5cm
7cm 21cm?
6cm 32cm
9cm 26cm
10m 200m?
12m 24m?




8m 120m?
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Plenty of Pens

rainbow pens = 15p each
plain pencils = 10p each

BRONZE: Amy went into the shop with £2.50 to spend. She left with 40p change and some pencils.
How many pencils did she buy?

SILVER: Emily went into the shop with £2.50 to spend. She left with 40p change and bought a
mixture of pens and pencils. How many of each might she have bought? Can you find more than
one solution?

GOLD: Jenny went into the shop with £2.50 to spend. She left with 40p change. She bought four
times as many pens as she did pencils. How many of each did she buy?

Year 6: Cmym»hmwgo@ﬂwmweshm& u&ngﬂweolgebrmoknowl@dg@wehmusedﬂu&week?



Algebra Word Problems

1) Andy buys k packets of crisps. Laura buys 2 more packets of crisps than
Andy.
a. Write an expression for the total number of packets of crisps.

b. There were 14 packets of crisps bought altogether. How many did Andy
buy?

c. Each packet of crisps cost 60p. How much did they each spend?

2) Katie has 3 times more sweets in her bag than James. If they have 36
sweets altogether, how many sweets do they each have?

3) I walk around the edge of a field. | start at the point marked with a cross
and walk around the field until I get back to where [ started.

Start 25

(in metres)

h+2

a. How far would I have walked if h= 107

b. IfI walked a total of 78 metres, what would the value of h be?

4) On a Saturday a Taxi driver charges £10 plus 50 pence per mile. If he
drives a passenger 100 miles, how much will the passenger have to pay?



