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REARRANGING HARDER FORMULAE 1 g%

NAME

-
KEY IDEA

Treat a group like 2f as one block. Squaring and square rooting undo each other.

m ] 52=25 and (-5)2=25
sox2=25givesx =50rx = -5 (+y25)

P 2f

m=p+2f so p=m - 2f
.

0 Use the bar models. Take the whole block away from both sides.

a) m | b)

3x 5k

.
(

e Squares and square roofts.

oen () o core ()

c) x=49:x= [ Jor| d) x2=100: x = Jor(

g
-

o Solve 10 = 16 — 2k. Fill in the boxes.

10 = ( TP Add 2k to both sides )
+ 2k < . -
10 + 2k = so the k term is positive.

-10

=2

(7 s
C -

g
-

o A = 3r2, Fillin the inverse machine to make r the subject (r is positive).
[ r ]-V( square )->[ r2 ]->( x 3 )-b[ A ] going in »
v v
[ ]4.( )4-[ ]4—( )4—[ A ] « inverse
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-
KEY IDEA

Make t the subject of y =5 — 4t

Add 4t first so that the t term sat Q
is positive. Then solve as normal. -y (

=4

4t =
t

.

-
0 Make p the subject in a) and x the subject in b). Treat 3f and 5t as blocks.

p + 3f = 2x - 5t

w4
- (..

-
e Make the letter shown the subject.

[ TIP  Add the negative term to both sides first. ]

a) y=10-x x=[ b) p=8-3q q=[

g

-
o Make the lefter shown the subject. Undo + or — first, then the square.

a) A=s2+4 (s>0) s= | )

b) y =2x? x=[ ]

Remember: x2 = k gives x = ++/k.

g

-
o Two students give different answers. Test them with a number.

a-3 4nd 32=9 Putina =7:
-2 2

Are the two expressions equivalent?

mrandmrsmaths.co.uk + - x =

PAGE 2



e KS3 - ALGEBRA - A7 - FORMULAE AND REARRANGING ==

S
REARRANGING HARDER FORMULAE &
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NAME

KEY IDEA

Look at the structure first: deal with whole terms (like 2as) as one block, make a negative term positive by
adding it to both sides, and undo a square with ++/ (keep only + for lengths).

FLUENCY

-
a Make the letter shown the subject of each formula.

a) VvZ=u?+ 2as q=:] b) y=3x2 (x>0)

-7 _ — =1

c) y=7-2x X'[: ) V_3rlr2h
= 24T — - a-5b

e) T=241 L= [: h w= 3

9 The kinetic energy of an object is E = amv2,

a) Make v the subject (v > 0). [ ] b) vwhenE=90, m=25: C]

REASONING

-

o Ali and Bea make t the subject of y = 9 — 31,

AIi7"~;_'L;_7 Beaf';j—;}—L

Who is correct? Explain.

. J

e ™
e Explain why making x the subject of y = x2 gives two answers. Use y = 16 as an example.
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GREATER DEPTH
NAME

REASONING

a Is each statement always, sometimes or never true? Circle your answer.,
If it is sometimes true, give an example of when it is frue and when it is not.

a) J@+b)=Ja+b@.b>0) (ALWAYS) (SOMETIMES) (NEVER)

b) Ify =x3, then xis the cube root of y. CALWAYS) CSOMETIMES) CNEVER)

C) @-b)+(-c)=(-a)+c CALWAYS) CSOMETIMES) CNEVER)

\_

PROBLEM SOLVING

r

e The area of a circle is given by this formula.

ad) Make r the subject. [ ]
b) Find the radius of a circle with area 200 cm? (1 d.p.). :]

c) The area of a circle is doubled. What happens to the radius? [

.

-
e The volume of a cylinder is given by this formula.

A cylinderis 12 cm tall and has a volume of 600 cm?,
Find its radius r to 1T decimal place. :]

. J

% CHALLENGE FOR ALL

o Complex rearranging.

ad) Make g the subject of p =39 +Kkqg [

b) Makeythe subject of Yy -3)=2x+1 [

c) Make x the subject of the formula in b). [
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aAyp=m-3f-b)3x=y -5k, x=(y—5k)/3
a)36:-b)9 - c)yx=7or-7-d)yx=100r-10
10+2k=16--10:2k=6-+2:k=3
backwards + 3 then +f: A/3, then J(A/3) - r = J(A/3)

Ve

SUPPORT

aym-3f=p -b)y+5t=2x, +2: (y + 5t)/2 =x
a)x=10-y-b)yg=(8-p)/3
a)s=y(A-4)-b)x=+y(y/2)

4/-2 = -2 and -4/2 = -2: YES, they are equivalent

D

a)ya=(V2-u2/2s)-b)x=(y/3) - c)x=(7 -y)/2-dyh=3V/(mr) - e) L= (T/2)2=T2/4 . f)a = 3w + 5b
a)Vv=(2E/m).-b)v2=36,v=06

Both: multiplying the top and bottom of Ali’s fraction by —1 gives Bea’s (e.g. y = 3: Ali —-6/-3 =2, Bea 6/3 =
2)

Both a positive and a negative number square to give y: x2 = 16 gives x = 4 or x = —4, S0 X = +4Jy

e
GREATER DEPTH

a) sometimes (true if a or b is 0; /(9 + 16) = 5 but 3 + 4 = 7) - b) always - c) always
a)r=(A/m) - b)8.0cm (7.98..) - ¢) it is multiplied by /2 (about 1.41)

r=4(600 = 12rm) = /15.9... =4.0cm

ApP=0a@+k.a=p/@+k) -b)y=(x+12+3.c)x=(/ly-3)-1)/2
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