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Smile 1736

ALGEBRA
B

This booklet will help you to understand the meaning of
some algebraic expressions. :

You will probably want to Substituté numbers into the
expressions. Drawing graphs might also be helpful if you
want to understand the work fully.
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SMILE 1682

Number Jumble

Each of the following groups of statements describes a number less than 25.
In fact, all the letters represent an integer less than 25.

b=3m
b=1+2+3+4+...+n

g is a two-digit b=Kk+5
number whose square

root is a power of 2

Identify the integers represented by
a,b,c d e fandg.

Write a description for h, i and j.
Test them on a friend.
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Start

! ¢

Make a
square of pegs

Y

Rearrange the pegs
according to a rule

i

Write a number
equation

Y

Check the equation
is true

you done this
at least 4 timeg

SMILE

You may want to use Be§board and pens

0820

Equations from

squares

Take a quick look at
this flow-chart, work
through the booklet and
then study the flow
chart again.

It would be helpful
for two people to
work together on

this task.
Do
he different™ No
number equations B ~
follow a
pattern
Write an algebraic
equation using n to
stand for any number
Y 1
Check the algebraic
equation with some
different values of
n, e.g. fractions,
negative numbers.
|
‘_No Equation >
Lo is false
v
No Equation may
P be true or L
false.
4
EPOM PR
{Ees - Equation >
v is true ¥

STOP
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You will need a set of Tak-Tiles

Tak-Tile Areas

Area: ?

0

Area: ¢

The Tak-Tiles are based on a square
of area s and a large circle of area ¢

7. The diameter of the small circle
is half the diameter of the large

circle. _
What is the area of the small
circle in terms of ¢ ?

2. Find the area of each Tak-Tile
in terms of 5 and c.

3. What is the total area of the
eight Tak-Tiles?

4. You might have found the total
area by adding the areas of the
separate tiles or by looking at
the complete shape.

Use the other method to check
your answer to question 3.

5. If the radius of the large circle
is r, express the total area in
terms of r.

6. Express s in terms of c.

_/
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Area: §
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§ GQ 2 Think of a whole number.
( L ) Square Lt

Divide by 4.

Try several numbers.
What do you notice 7

0K. Demis, ['ve found

a result  but does i€ always
work ?

Well, an even number musé

twice Some other number
it an.

An odd number s aly

WHAT IS THE KRULE
AND HOW DID
DENNIS FRoVE IT ¢




Smile 1500
Subject of a Formula

(a + b)h is the formula used to calculate the area of a trapezium where:

P

A=

A = area of a trapezium

a = length of one of the parallel sides
b =length of other parallel side

h = height

A is the subject of this formula A= %(a + b)h

A = 5 (a+ b)h can be rearranged to make b the subject of the formula b = % -a

=

Here are two methods to show how to make b the subject of the formula:

| Using rearrangement — ] Using flag diagrams
A = 1{a+b)h A = l{a+b)h
+ay
multiply both sides by 2 2A = (a+b)h
QO aCh,
divide both sides by h 2A _a+b
h
{-a <+h %
subtract a from both sides 22 —a = b 2A_ 5 2R\ oA
" L \J
b =2A_-a} || |b =
h JE—

e Choose either method to check that:  the formulais | @ = % ~ 1 when a is the subject.
theformulais | h = 22 ' when his the subject
e formula is = a+b | en h is the subject.

@ Substitute the values a=4, b=6 and h = 7 into the formula where A is the subject, to find a value for A,

@ Substitute the values for a, h and A into the formula where b is the subject, to check that b = 6.
@ Substitute the values for b, h and A into the formula where a is the subject, to check that a = 4.

e Substitute the values for a, b and A into the formula where h is the subject, to check that h = 7.




L
T= 21:‘\/ (g) is the formula for calculating the time of a swinging pendulum where:

T =time
L = length of the string
g = acceleration of gravity.

T is the subject of this formula.

T=2mj(

2
T= 215\} ( %) can be rearranged to make L the subject of the formula L= @ ( 21")

_I Using rearrangement l

=
T =
divide both sides by 2n 2I?t =
square both sides (%Ji
. s T 2
multiply both sides by g g (,&) =
L= g(

® Choose either method to check the formula is

Using flag diagrams

el

[square
root

o=0,

X

_ when g is the subject.

T

e Substitute values for T, L and g to check that the rearrangements are correct.

e Rearrange each formula to make the letter in brackets the subject of the formula.

1.

4,

10.

13.

14.

15.

A = 3b (b) 2. v=Ik 1)
m=ix+y  ® 5 F = -”%2 )
d = V(11.5n)  (h) 8. A=3p+5 (P
v2 = U2+ 2as (u) 11, a = 6—_1_? (n
Make ¢ the subject of the formula T =\%
Use your formula to find cwhen T=3

T=24

3. V=
6. F =
9. v =
12. s

u+at (t)

me ("

= u®+ 2as (s)

- (u + it (V)
2

The formula for the perimeter P of a rectangle is P = 2L +2W where L = length and W = width.
Make L the subject of this formula and find the length of a rectangle whose perimeter is 36¢cm

and whose width is 7.3cm.

The formula for the surface area of a cylinderis S = 2rrh + orr2where r = radius and h = height. Make h
the subject of the formula and find the height of a cylinder with surface area of 84cm? and radius 2cm.

© RBKC SMILE 1995.



You may want to use isometric paper. ' Smile 1420

Perpendlcular
Proof
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If the length of each side of the equilateral triangle is a, find the area of
triangle APC.

Find also the areas of triangles APB and BPC.
What is the area of the equilateral triangle ABC?

Use this result to prove that in any equilateral triangle, x +y + z is
constant, whatever the position of P inside the triangle.
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Partners

You wouldn't expect to find that the product of two numbers is the same as their sum.

45—+(33)=41
54 (1.4) 5}
6:—(15) 61

Find some more pairs.

Aoy Wi W

Can you find a partner for 1967 Do all numbers have a partner?
Can you explain?



Changing the Subject

Inthe equation x = ab +2b

The equation can be rearranged to make 'b’ the subject. 'b' appears twice in the equation.
To make 'b* occur once a factor of b has to be taken.

x = ab+2b
[‘.
Take a factor of b x = b(a+2) P
i X |
;o X :
Divide both sides by (a +2) T4 i
b = X
or a+2
2 . P X —2
@ Rearrange the equation to check that with 'a’ the subject, the equation is a = —b——q

® Make the letter in brackets the subject of each of these equations.
2. s=2ac+4ab

1. Z=3p+pq

P)

()

3. h=d?-3hR (h)

Inthe equation x = 3y + 4 ‘X’ is the subject. It can be rearranged to make 'y’ the subject.
2-y

(x)

(s)

X = J¥y+4
2-y
Multiply both sides by (2 - y) x(2-y) = 3y +4
Expand the brackets 2x-xy = 3y+4
Add xy to both sides 2Xx = 3y +xy+4
Subtract 4 from both sides 2x—4 = 3y+xy
Take a factor of y 2X—-4 = y(@+x)
. " 2x -4 _
Divide both sides by (3 + x) —realie Y
or Yy =
® Make the letter in brackets the subject of each of these equations.
4,y = XE3 o p=lmvu? CA=ps+d
¥ X 5. p = ymvut  (m) 6. A=p+l5 P
-58=95 -t _at=a
8. R o 9. v T ® 10. W S5 (t)

R R e

Smile 1501

"' is the subject of the equation, because the equation is in the formx = . ..
and 'x' only occurs once.

© RBKC SMILE 1995,
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Four Consecutive Numbers

Investigate what happens when four
consecutive numbers are multiplied
together and 1 is cdded fo the product.

Try to prove your result.

O |0x lIxI2+1="



