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1 Expanding Double Brackets
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Fluency Practice

Question 1:  Expand and simplify

@) (w+4)(w+2) (b) (y+1)(y+2)
(e)(@+5)(a-3) () (g+7)(g-4)
@M @E-3)r-20 0OC-90-4)
(m) (n+8)(n-10) (n) (b-3)(b+7)

(@ w+2)(w-8) (r) (r+7)(r+7)

Question 2: Expand and simplify

(@@B+x)(2+x) (b)) (9+y)(4-Y)

() (4-wiw+2) () (6-x)(x-4)

Question 3: Expand and simplify

(@ +2)y-2)

(e)(g-8)(g+8) () (6-x)(6+x)

Question 4:  Expand and simplify
() (2c+1)(2c+3)  (b) (5x+1)(2x+5)
(dBp+2)(2p-1)
(8) (4r-5)(2r-3)

() (2n +3)(2n +5)

(e) (5g-4)(g+1)
(h) (2y-3)(%9y-1)
(k) (3b+4)(2b +9)

(m) (4w -3)(3w-1) (n) (4r+3)(3r+2)

() (c+2)(c+5)
(8) (s-4)(s+5)
(K) (k-5)(k-6)
(0) (z-9)(z-3)

(s) (W-11)(w+1)

(c) (1+y)B+y)

(8 (2-1)(8-1)

(B) wW+7)(w-7) (9 (a+D(@a-1)

(8) (4-1)(4+1)

(d) (x+6)(x+7)
(h) (x+1)(x-3)
M (v+4)(v+3)
(p) (@-5)(a+7)

® t-8)(t-7)

(d) (10-9(4-1)

(h) x+2)(8-x)

(d) (x-10)(x +10)

(h) (11+y)(11-y)

() Bw+2)(w+1)
(f) (2a-3)(4a+7)
(i) (5k-4)(2k - 1)
() (2z-9)(6z-5)

(o) (5bw-1)(2w -3)

(p) B+2¢)(5+¢)

(s) (3w +2)(3w-2)

(@) (9+2x)(3 - 2x)
M 2y+3)(2y-3)

(w) (1-2x)(1+2x)

(1) (9-4y)(2+3y)
() (5w-1)(5w+1)

(v) (9 - 5a)(9 + 5a) () (B3+2y)(3-2y)

Question 5: Expand and simplify
() (a+2)? (b) (x+7)? () (z-9)° (d) (p+1)?
(e) (c-5)? (f) (k+4)? (8) (y-3)° (h) (10 +1)?
() Bg+2)* () (2b-1)? (k) (3m -5)* M (2v+9)?
(m) (7 - a)? (n) (4-3s)° (0) (8 +5h)? (p) (7 -2p)°
Question 6: Expand and simplify

(@) (@a+2)(@a+3)+(a+4)(a+1) (b)) Cw+3))(w-1)+(w=-3)(w=-2)

(c) x+9)(3x+4)-(x+3)(x-1) (d) 2x+1D(x+4)-(x+1)(x+2)

(e) (x+4)*+(x+1)?

Apply

Question 1: Can you spot any mistakes in the questions below.

(f) (2x+1)*- (x-5)?

Expand and simplify  (5y - 1)(y - 2) Expand and simplify (y - 7)?

5y? -10y -y - 2 y? - 49

By? - 1ly - 2
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Fluency Practice

(T + x%)(T — x¥) (W)
(T + x¥) (6)

(€ —x9)(T—x2) (¥
(S —=x)(T —x¥) (3)
(£ + x2)(Z — x¢) (P)
9+ x)(T —x2) )
(T + x¢)(€ + x7) (a)

(S +2)(1 +x7) (o)
AJidwis pue puedx3

(IT—x) Q) (6 +x) (3)
(5 —x) (p) (S +x) ()
NA‘V —x) (@) NQ\ + x) (e)

AJidwis pue puedx3

(s —x)(g—x) (3)
(0T —x)(g —x) (P)
(0T —x) (2 —x) ()

(r —x)(z—x) (@)

(Z—x)(F —x) (e)
AJiidwis pue puedx3

(€+x)(9 —x) (3)
(€ —2)(9+x) (p)
9+ ) —x) ()
(Z+x)(F —x) ()

(Z—2)F +x) (e)
AJiidwis pue puedx3

(T+x)(2+x) ()
(T+2)(9+x) (P)
(S+%)(9 + x) ()
9+ x) (¢ + x) (@)

€+ +x)(e)
AJidwis pue puedx3
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Fluency Practice

expand and simplify:

1) (n+4)n+6) 10) (2a+7)(2a-7)
2) (k+2)(k+8) 11)  (4b—5)(4b +5)
3) (x+5) 12)  (9¢ + 1)(9c — 1)
4) (m+12)(m-2) 13) (8d +4)(2d — 1)
5) (k+13)k-23) 14) (9K — 3)(3k + 1)
6) (a—5)a+15) 15)  (10p—2)(5p + 1)
7)  (w+ 14)(w—4) 16) (12w + 6)(2w — 1)
8) (2n+1)(4n +3) 17) (30n + 5)(6n —1)
9) (3h+2)(8h-2) 18) (259 — 10)(2 + 59)
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Purposeful Practice

(a) expand the brackets (showing your steps) and look for patterns

(1) (m+3)(m+4) (7) (h+8)(h+9)

(2) (m+6)(m+1) (8) (h+6)(h+11)

() (a+3)a+8) (9) (z+15)(z +10) try to find some other
examples that fit the pattern

(4) (at+5)(at6) (10) (z+13)(z + 12)

(6) (t+10)(t+3) (1) (y=7)y—-6)

(6) (t+8)t+7) (12) (y—-9)(y—4)

(b) expand the brackets (showing your steps) and look for patterns

(1) (@a+2)(a+3) (7) (d+18)(d-3)

(2) (a+6)a-1) (8) (d+9)(d+86)

G orafbo) ©) (e+15)(e+10) try to find some other

@) (b+12)b-2) (10) (e +30)(e - 5) examples that fit the pattern
(8) (c+12)(c +3) (1)  (f-12)(f-5)

(6) (c+20)c-3) (12) (f=20)(f + 3)
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Purposeful Practice

(x+3) | x+6) | (x+5)
x+2) | x+9) | (x+3)
x+7) | x+6) | (x+1)
x+7) | x+3) | x+4)
x+9) | x+1) | (x+6)
(x+5) | x+2) | x+1)
x+8) | x+7) | (x+4)
(x+3) | x+5) | (x+6)
(x+4) | x+2) | (x+8)
x+2) | x+9 | x+7)

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

x?>+6x+8
x?+ 8x + 15
x%+5x+4
x*+11x + 18
x? 4+ 13x + 42
x? 4+ 11x + 24
x? + 16x + 63
x*>+7x+ 10
x%+3x+2
x% + 14x + 48
x?+13x + 36
x?+12x + 35
x%+12x + 36
x*>+8x+7
x?>+6x+9

Pick 2 expressions from the table on the left, multiply them together and try to get the

answers on the right-hand side!
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Fluency Practice

1) Expand and simplify fully

P ()i
Y (o 2)one
O (e

Expand and simplify

a x(xz—x")
¢ %x2(6x +4x7")

i @+ D -23)

b 2xX’(x' +3)
f 3x%(x_%—x%)

i @ +x)a'+3)

b) (2a+§)(a+%

T (-)+)
D)
¢ x'Q

g X

) T e)0-3)

x—x°) d 43:'2(3x5 +2x%)

1 1 S -3
5x° + x?) h x*(3x’—-x?)

kK (-2 -x3) 1 (2 —x)(x—x7)
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Fluency Practice

s19xoeuq 9|buls Jo 39S
9UO pue s31¥oeuq a|gnop Jo 39S auUQ (o)

syopedq a|gnop Jo s aup  (q)
syopedq 9|buls Jo sjas om ()

:sulejuod uonsanb ayjy pue g1 + xG
S| JoMmsue ayj aJaym uonsanb ,Ajdwis
pue puedxa, UMO JnoA yym dn swo)

L+OE+LD) - (+OT—-43) (9)
vz —-Pvy + (1 —9€)(qz+v)— vz (Q)
£xg + (x — L) (x + £) + (x + §)Ax (e)

:9]qissod ataym ‘AJijdwiis pue puedx3

-0+ -(x-%)9 )
(r+2)2—-0©z-pe)(@—-29) (P
(Z—=2Ss+(@-20(0E—-x) ©)
21— (€ —mp)(mz—-95) (q)

21— (mz—-9)g —(mz—9)my (e

:9|qi1ssod aJtaym ‘Ajijdwiis pue puedx3

{F+2)+91—,x (3
2+ (@ —26)(s—-220) (P)
qo/ —vS+ (9 +v)p  (9)
(9+H4Leg -0z (a)
F+0L+X)+7+x (o)

:9|q1ssod aJtaym ‘Ayjdwis pue puedx3

®+9@z-6) ©)
(x—1x2—(z—x)x (P)
(€+qn)z—(z+ v ()
L-p)(S+4L2) (a)

x+ev—-(5+x)9 (&)
:9]qissod auaym ‘AJijdwiis pue puedx3
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Fluency Practice

Remove the brackets and simplify:

I
3.
i
¥
9.
L.
13.
13,
17.
19.
21.
23,

(x + 4)° 2. (x +2)?

(x —2)? 4. (2x +1)?

v —5) 6. 3y + 1)

(x + ) 8. (2x +y)?

(@ —b)? 10. (22 — 3b)?

3(x +2)° 12. (3 —x)?

(3x +2)° 14. (a — 2b)?

(x+ 1P+ (x+2)2 16, (x —2)*+ (x + 3)?
(x+2)%+ (2x+1)% 18. (y —3)*+ (y — 4)?

(x +2)’—(x—3) 20. (x —3)?—(x + 1)?

G—-3)y—-@p+2)
3(x+2) —(x+4)* 24

. (2x+1)*—(x + 3)2
. 2@x=3)"=3x+1)?
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Fluency Practice

find a simpler form for these expressions and possibly factorise the resulting expression
(1) (n+2)(n+4)—(n+1)(n+5)
(2) (2n+2)2n +3)-(2n+1)(2n + 4)
(3) (h+1)(n+2)+(n+2)>—(n+1)n+6)
(4) (2n+3)(n+4)—(2n +1)(n +5)
(5) (n+1)(n+4)+(n+3)>—(n+5)
6) n(n+1)+ N+ 1)(n+2)+(n+2)n+3)—(n+3)n+4)
(7) @n-7)n+2)—(n+3)2n-5)
8) (3n—13)(n—2)—(2n - 5)(n —7)
(9) (2n—1)2n +7)—(n +4)(3n - 2)

(10) (2n-3)(2n —1) —(n —2)(3n - 2)
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Problem Solving

If you think a
region is

impossible to
fill, convince
me why!

Think of a pair of
brackets which

Positive x2 term
b is posntlve
when expanded

and simplified,

belongin the c is positive
regions
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2 Factorising by Grouping
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Intelligent Practice

Factorise:
1) x(x+1)+3x+1)

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

3) x(x+1)+1(x+1)

4) 3x(x+1)+1(x+1)
5) 3x(x+1)—1(x+1)

6) 3x(2x+1)—1(Qx+1)
7) 3x(1+2x)—1(Q2x +1)
8) 3x(1-2x)—1(1-2x)
9) 2x(1-2x)—1(1 - 2x)

10) 2x(1—2x)—1(2x—1)
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Intelligent Practice

Factorise:

1) 3x(x+1D+2(x+1)

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

3) 3x(x+1)—-1(x+1)

4) 3x(x+1)—(x+1)

5 3x(x+1)—4(x+1)

6) 3x(x+1)2—4(x+1)

7) 3x(x+1)?%?-2(x+1)

8) 3x(x+1)%—2x(x+1)

9) 3x(x+1)?-(Q2x+1D(x+1)

10) 3x(x +1)3 — (2x + D(x + 1)?
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Fluency Practice

Factorise fully
(x+3)% + 4(x + 3)

Factorise fully
4(x —5)2+3(x —5)

Factorise fully
(p+a)?+5@+q)

Factorise fully
Cy+1)?+(x+y)2y+1)

Factorise fully
(x +4)3 4+ 2(x + 4)

Factorise fully
2 + )P + (x —y)(x + y)°

Page 22




Fluency Practice

(1 —2)20g — (T — 7),29T "€1

(6 — %) (1 +28)g — (¢ — 2),(T +22)0g 2T

e+ 2)(1+2)g— (g +2),(T+2) 11
s — M) fice — o1 (7 — )figh 01
2(T+28)37G + (1 + 22) 70T 6
(2 +2)2g — (T +2) 27 8
(fi — wg)dg — (fi — xg)by )
(i+x)b+ (i4+x)d -9

(1—fi)g+ (1 —fA)rg g
(c+z)z+(c+2)T ¥
(1 —2g)rg + (1 —22)¥ ¢

(¢—2)+ (¢ — )27 T
F+a)e—F+a)r T

"AT[NJ SuoIssoIdxo SUIMO[[0F 9Y) 9SLI01DR] MON
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Fluency Practice

(T —=2)g(G +22)aT — 1 (1 — 2),(¢c+278)9 a1
(1= Aig) (L + A) fic — (1 — fie)y (L + A)pfi 1

(T+D(T—12)8T — (1 +2) (1 —12)LT €1

(T4 22) (T — 2)2pT — (T + 22)g(T — )7L TT

(€ +2),(e+Ds—5(€+ )o@ +20T 11
o€+ 28)g(1T — 2g) — (€ +22),(1 —22) 01
o(T = )28 + (1 — 2)57T 6

(1= 2)6%6 — (T — 2)g2LT 8

(T +2)2pT + (T +2),2L 2L

(G- 2)2 = (g-2)g2 9
(e—2)8+ (e — )7y "¢

‘(bz —d)b + (bg — d)d g

(A4 2V + (A + z)T ¢
(T—2)e—(1—-2)7g ¢

(T+2)g+ (1 +2)r 1
:SUIMO[[0] 9Y)} A[[NJ 9SLI0}OR]
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Fluency Practice

Xa—x3+as—3S+a—13°09

Xq—XD+X+q—D+ 718G

‘'Pa + 20 + qa + PV + I + qD "9§

AD9 + qD9 — Y — Aq }§

‘XqE — qvg — XY + Yo "¢S

"AxG + Ap — £2 (S

Ay, + J49 —dof — Jo9 8p

X§+xX2—-G—-29y
a+n—1]—an‘gy
‘T—b+d—bd oy
P+o+pPr+T1°LE
T+ AL+ x4 £x pg
9+PC+4qe+9q9°1¢
9 —qE+DC—qp 8T
W)+ yw + Y + ;Y 'S¢
'ZA + Zx + Ax + ;X 7T
‘fa + xa + £s + xS 6]
‘'Sb 4+ sd 4 ub + ud 9]
"AOT + X7 4 07 + Ax €]
qy + 7+ 8+ qv 01

9+PpT+qeE+pq-L

Al + £y —d - s
Mm—s+1+nSCy
Ut g+ T+ gl 6€
‘b+d+ 71+ bdog
vZ—J9—av + Joge
9 —PpZ—49¢+Pq-0¢
bd + bu +ud + ,u’/g
bf+ b2+ Jo+ ,09C
T+ wy +wy + 2y I
M+ sn+ 3+ SU4°g[

Zn 4+ An + zx + Ax ‘G|

PG+ PpE+ ST +29p Tl

YZ+J9+av+ o6

T+ +0C+ID°9

MS—NL4+NE—S+UA—¢

ZA+ 72X +Z+ L4+ X+

AL+ x[ + £ + xq + &y + xy

(P9 + P9 — W —Wq

‘XSG — SOGT + bxg — boyy

"tbvz — sdv + bv + dp
‘ZU+uyg — z31 — ¢
D= 04+ PpI—p,o
1—S+T -1

T+ X+ X+ X
‘T+b+d+bd

ST —9¢+pS—o2ap
b — 07+ D7 — 0D
YU+ YW + Y] + ;Y
'0q + 9D + qp + ;D
w4+ Y + W)+ oy
‘S + Sd + ub + ud
‘AS + Xy + 07 + Ax
V9 +DZ+ 2T+ D

ST +9E+PS+2ap

65

LS

'S¢

R3S

sS

K14

LY

44

87

8¢

£33

ce

6C

9C

€7C

0¢

L1

4!

1

8

9+4gE+ D07+ qu°g

-9[q1ssod SI 31 a19yM SuoIssaIdxa Surmo[[oJ oY) ISLI0J0e ]

‘xq + v + £q + xp 10] dwes Ay} oq

‘1 uonsanb jo ey} yarm

uonsanb sy} Jo o Sursprom Yy dredwo)) ‘woIssaIdxo Y} ISLI0JOBJ 90U PUB SI0JOB]
UOWIIOD 1M SWId) JO sired 0m) IO YOI ‘DE + XZ + 9 + XD UOISSAIdXd o) IOPISU0))

‘uo1ssa1dxa sy}

noqe suonsonb swes oy} JOMSUR pue ‘Aq + xq + AD + xv uoISsaIdxd Y} IIPISUO))

"L [ 9SIOIOXH 0} J9JAI )NSaI SIY} JNOGE AINS JOU I NOA JI "U0IssaIdxo

oY) 9SLI0JOB] MON] (UOWWOD UI AJU} 9ABY JRUA\ "SULID) OM] QABY MOU NO & “AIOAOISIP
INOA JO MTA UT UOISSAIAXD 9} 9JLIMIY (,SULId} JO Jred puoods ) INOqe pue SuLd}

Jo ared 1s11J 91 INOQE AJ1}0U NOA OP IBYM ‘9 + DE + XZ + XD UOISSAIdXd o) JOPISUO))
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Fluency Practice

Factorise:

1) ab—2a+4b—8

2) ab+ bc—3a—-3c
3) ac+ad+ bc+ bd
4) y? 4+ cy+dy+cd
5) x%y—x%+2y-—2
6) x3+x?+x+1

7) a®—-ad*+a-1

8) x3+xt-x-1

9) x3+x%+xy?+y?

10) x3—2x%2+3x—6
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Intelligent Practice

Factorise:

1) x2+2x+3x+6
2) x2+3x+2x+6
3) 3x24+3x +2x + 2
4) 3x2+3x+4x + 4
5) 3x2 —3x +4x — 4
6) 3x2 —3x—4x + 4
7) 3x2+3x —4x — 4
8) 3x2 —4x +3x — 4
9) 5x%2 —4x + 5x — 4

10) —5x*+4x—5x+4
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3 Factorising Quadratics
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Intelligent Practice

= 18 X _ =20 X =180

11 4+ _ =9 +__=-36
= —18 X =-=20 X = —252
=7 _+_=-1 +__ =-36
— —18 X __==20 X =252
= -7 4+ =1 +__ =148
= 18 X _ =20 X =432
=—-11 4+ _=-9 +__ =148
= 18 X _=-36 X =576
= —9 _+_=-9 +__ =148
— —18 X _=-=36 X = -=576
=3 4+ _ =0 +_ =
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Fluency Practice

- =130npou /
L p n:wH

"

G- = 10npoud
- = wng (61 8 I- = wng
87 =12Nnpo.d v = npold
r1-=wng (7 3 er-=wng T
9€ =13npoud ¢ = 1onpoid
€1-=wng (St 3 oT-=wng (7T
8T =19npoid ( é1onpoid annisod e 1nq
6—=wns et ‘wns annesau y
9¢- =1onpo.d T¢- =10npold
o-wng (¢t B p—wng (TF
0¢- =19npouid 0Z- =12npoJd
I- = Wwng (01 8 T =wns (6
8- =1npoid 8T- =12npoid
L =Wns (8 8 € = wns (£
0T- =1onpoud énpoud annesdau e
€ = wng (9 193 oM Op MOH
¢ =39npoid [ =1npoud
14
0T = wns (s 3 8 = wng (
¥ =10npoud 0€ =1oNnpoid
¥ =wns (€ 3 TT =wns (€
¢T =3Npold 8 = 1onpoud
[ =wnsg (T v 8| 9 = wng
I1dINVX3

siied JaquinN

{8 40 319npoud e pue g JO wNns e dABY SIaqUINU OM} 3BYA\

\
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Fluency Practice

(1) Factorise the following 2062+ 1x +5 5x%+8x +3 3x2 4+ 10x + 3 2x% +5x 43
Identify a, b and ¢ a=2,b=13,c=5
Multiply a and ¢ 2x5=10
What multiples to give ac 1x10=10
but adds to give b? 1410 = 11
Split the middle term 2524+ 10x +x +5
Factorise each pair of terms 2x(x +5)+ 1x +5)
Complete the factorisation 2x + Dx +5)
3x% 4+ 13x — 10 3x?+4x - 15 263 —x -1 2x2—5x - 12

Identify a, b and ¢

Multiply a and ¢

What multiples to give ac but
adds to give b?

Split the middle term

Factorise each pair of terms

Complete the factorisation
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Fluency Practice

7S + XTZ — ,XT (3)
87 + X8% + ;X6 (3)
09 — X8 — ,X€ (P)
9 — X6T — ;XL (9)
ST + X€Z — X% (a)
0Z + X6T + ,X€ (®)

95110308

8 — X9 + ,x6 (U)
S —X,+ ;X9 ()
ST — Xy — ;X% (P)
¥y —X1T + ;x¢g (9)

Z+ %6 — ;%6 (U)
S+ XTE — ;X9 ()
9+ XET — ;XL (P)

Z+ XL — ;%9 (q)

€ — X7 — ;xg8 (P)
Z— XS+ ,x1 (9)
Z—Xg — x5 (9)
9—x—,x7 (e)

1951103084

I +x8— .71 (6)

€+ XL — ;X (3)
¥+ XET — ,xg (9)
I +x8— ;%97 (e)

1951101084

€+ x%1 + ;x8 (U)
6+ X1 + ;X% (3)
T+ x8+ ,x2(P)
S+ x8+ ,x¢ (q)

b+ X€T + ,xg (6)
S+ XET + ,X9 (3)
Z+ XS+ ,xZ ()
€+ X/ + ,x7 (2)

: 95110308
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Fluency Practice

Question 1: Factorise each of the following

(@) 2x*+7x+5
(d) 3x*+13x+ 4
(g) 55 + 13x+ 6

() 11x%+47x+12

(b) 2x*+11x+ 15
(e) 3x®+4x+1
(h) 5x% + 26x + 5

(k) 2x*+17x+ 36

Question 2: Factorise each of the following

(@) 3x*+x-4
(d) 3x3-17x+ 10
(g) 5x*-13x-6

(i) 2x*-3x-44

(b) 7x*+20x-3
(e) 3x*-16x-12
(h) 3x*+8x-3

(k) 7x*-22x+16

Question 3:  Factorise each of the following

(@) 6x*+13x+6
(d) 8x*+41x+5
(g) 8x*+29x + 15

() 10x2+17x+7

(b) 9x% +9x + 2
(e) 9x* +6x+1
(h) 10x*+9x + 2

(k) 12x*+13x+3

Question 4: Factorise each of the following

(@) 9x*-12x-5
(d) 6x*-7x+2
(g) 6x*-35x+49

(j) 15x*+31x+10

(b) 4x* -4x-3
(e) 10x*-91x+9
(h) 6x*-7x-10

(k) 12x%+5x -3

(c) 2x*+9x+10
(f) 3x*+8x+4
(i) 7x2 +10x + 3

(1) 5x* + 62x + 24

(c) 2x*-13x+15
(f) 3x*-x-4
(i) 2x*-x-10

() 2x*+15x - 38

(c) 6x* +13x+2
(f) 8x*+26x+15
(i) 9x% + 27x + 20

(1) 15x%+32x+ 16

(c) 4x*-11x+6
(f) 4x*+25x - 56
(i) 8x*+10x-3

(1) 20x*-23x+6

Question 1: A quadratic expression, 3x? + ax + 10, can be factorised.
Find all possible values for a.
a can be positive or negative.

Question 2: A quadratic expression, 4x? + bx - 12, can be factorised.
Find all possible values for b.

b can be positive or negative.

Question 3: A quadratic expression, 2x? - x + ¢, can be factorised.
Find three possible values for c.

Question 4: Andrew has completed his homework on factorising quadratics.
Can you spot any mistakes?

Factorise 2w2 — 9w + 4

(2w + D(w + 4)

Factorise 2y2 + 7y — 15

(2y + 3)(Y - 5)

Factorise 6w2 — 11w — 10

(3w + 2)(2w - B)

Factorise 3y2 + 10y — 8

(3x - 2)(x + 4)
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Fluency Practice

factorise (1)

(1)

(2)

3)

2x2+7x+ 6

3x2+x—14

5x2+13x—6

6x2 + 5x + 1

Ox2+12x + 4

45>+ 21x+ 5

4x2 - 5x -6

6x2+ 17x+ 5

7x2—19x -6

(15)

(16)

(17)

(18)

2x2 — 35x + 150

3x2+ 19x + 20

4x2—23x + 15
4x% + 5x — 9

2x% — 31x + 42
4x2+21x - 18
3x? — 34x + 80
10x2 —43x -9
9x? — 65x — 56
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Fluency Practice

factorise (3)

(1)

(2)

4x2+7x+ 3

2x2+ 13x + 20

20x2+17x + 3

6x2+ 13x + 6

4x>+11x + 6

12x2 + 23x + 10

2x°+ 11x -6

6x2—25x -9

8x2—-26x + 15

(14)

(15)

(16)

(17)

(18)

20x2—-37x + 8

4x2 + 37x — 30

Ox2 - 30x + 25

Ox? + 72x — 25

12x2 + 11x — 15

10x2 - 19x + 6

12x2 = 7x — 12

30x2—-29x + 4

12x2 + 8x — 15
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Intelligent Practice

Factorise:

1) 3x%2+5x+2
2) 3x2+8x+4
3) 3x2+11x+6
4) 3x2+7x—6
5) 3x2+4+4x—4
6) 3x%?+1x—2
7) 3x2+x-2

8) 3x2—x-2

9) 3x?—4x—4

10) 3x%>—7x—6

11) 3x2—-11x+6
12) 3x%>—8x +4
13) 3x%2 —5x + 2

14) 5x% —3x + 2
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Intelligent Practice

Where possible, finish factorising:

1) (x+4)(x+5)

2)  (x+2)(2x + 10)

3)  (x+2)(2x+11)

4) 3x+6)(2x +11)

5)  (9x + 6)(2x + 11)

6) (9x +6)(2x + 10)

7)  (9x + 6)(5x + 10)

8) (9x + 6)(15x + 10)
9)  2(9x + 6)(15x + 10)

10) 2(9x — 6)(15x + 10)

11) 2(6 — 9x)(15x + 10)
12) 2(6x —9x?)(15x + 10)
13) 2x3(6x —9x?)(15x + 10)

14) 0.2(6 — 9x)(15x + 10)
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Intelligent Practice

Factorise:

1) 6x%+10x + 4
2) 6x2—10x + 4
3) 6x2+2x—4
4) 6x%2—-2x—4
5 9x%2—-3x-6

6) 9x?—30x—24
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Fluency Practice

GL —XZZ — zx (D)
9¢ — xG — ,x ()
9T — XTT + X (3)
LT +XZT — ;% (P)
08 — Xz — ,x ()

0€ —XET + ,x (1)
2€ + X1 — ;x (b)
T+XZ—,% (3)
iy —x— ,x(9)
18 + X8T + ;X (e)

:9S11030e4

GE —xZ — zx (D)
21 — XTT — zx (u)
T —Xx—,x()
87 — X¢ — ;X (P)
0T — xg — ;X (a)

YT+ x6 — ,x ()
8T + X6 — ;X (U)
0+ XTT — ;x (3)
21 + X1 — ;x (P)
T+ xL— ,x(q)

ST —XxZ+ ,x (1)
T — Xy + ,x (B)
omlxlmxﬁmv
8Z — XE€ + ;X (9)
0T — X¢ + ;x (e)

.9S110J0e4

02 + X6 — zx (1)
8T + XIT — ,x (B)
0€ +XET — ;X (3)

T +x8— X (2)

0T +xL — ;x (e)

1951103084

2T+ x€1 + ;x (D)
2T+ XET + ,x (U)
I1Z+X0T + ;X (3)
9+ xG + ,x (p)
ZT + XL+ ;x (q)

¥+ XET + ;x (1)
12+ x22 + ,x (B)
91 + x0T + ,x (3)
¥+ x5+ ,x (9)
0T + XL+ ,x (e)

:9S11030e4
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Fluency Practice

Question 1:  Factorise each of the following

(@ x*+7x+12  (b) x*+6x+8 (c) xX*+5x+6
(e) x*+4x+4 (f) x*+8x+15 (g) x*+6x+9
(i) x®+10x+25 (j) x*+12x+20 (k) x*+25x + 24

(m) xX*+9x+14  (n) x*+23x+60 (0) x*+29x+ 100

Question 2:  Factorise each of the following
(@) x*+x-12 (b) x*+5x-6 (c) x>+3x-10

(e) x*+2x-48  (f) x*+4x-32 (g) x*+2x-35

Question 3:  Factorise each of the following
(@) x*-3x-10  (b) x*-x-20 (c) x*-6x-27

(e) x*-x-12 (f) x*-4x-12 (g) x*-4x-21

Question 4: Factorise each of the following
(a) x2-6x+9 (b) x*-9x+20  (c) x*-9x+14

() x*-9x+8 (f) x*-12x+32 (g) x*-15x+36

Question 5:  Factorise each of the following

(a) x*-9x+8 (b) x*+24x+23 (c) x*-5x-14
(e) x*+12x+36 (f) x*-2x-63 (g) x*+14x+24
(i) x®-11x+30 (j) x*-4x-32 (k) x*-2x-63

(m) x¥*-11x+18 (n) x*-13x+22 (0) x*+18x+56

(@) x*-16x+64 (r) x>+22x+121 (s) x>*-x-72 (t) x*-3x-18

(d) x*+8x+7
(u) x*-4x-45 (v) x*-16x+ 63

(h) x*+11x + 28
(1) x®+11x+24 Question 6:  Factorise each of the following

(p) x2+20x +51 (@) x*+8x-105 (b) x*-18x-88 (c) x*-75x+350 (d) x*+22x+96

(e) x*+25x+154 (f) x*-55x-300 (g) x*-29x+180 (h) x*-x-210

(d) x>+3x-4
Question 1: A quadratic expression, x*+ ax + 20, can be factorised.
(h) x*+8x-33 Find all possible values for a.
a can be positive or negative.

Question 2: A quadratic expression, x* + bx + 16, can be factorised.
Find all possible values for b.

2
(d) x*-2x-3 b can be positive or negative.
2 - -
(h) x-6x - 55 Question 3: A quadratic expression, x? - 6x + c, can be factorised.
Find three possible values for c.
(d) x2-13x+22 Question 4: Andrew has completed his homework on factorising quadratics.

Can you spot any mistakes?
(h) x*-14x+48

Factorise x2 + x - 6 Factorise x2 + 10x + 9
(x - 3)(x + 2) (x+3)(x+3)
(d) x*-7x+12
(h) x2 +17x + 60 Factorise x2 — 7x + 12 Factorise x2 + 8x + 16
M x*-16x-17 (x +5)(x + 2) (x+4)(x+4)

(p) x*-21x+110
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Intelligent Practice

Factorise:

1)  x%+4+10x + 24
2) x%+10x—24
3) x%—10x—24
4) x*>—10x + 24
5)  x2—11x + 30

6) x%2—110x+ 3000
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Fluency Practice

Q | Factorise: Answers Q | Factorise: Answers
1 (x2+5x+6 13 |x2+10x+9
2 |x>-5x+6 14 | x%>—10x+9
3 [x2+5x—6 15 [x2+6x+9
4 |x2—-5x—6 16 [x2—6x+9
5 |x2+6x+8 17 |x%+9

6 |x>—6x+8 18 |x%>-9

7 [x>+6x—7 19 [x%2+10x+ 16
8 |x?—6x—7 20 (x%2—10x+ 16
9 |x2+7x+10 21 (x2+8x+16
10 | x%>—7x+ 10 22 [x>—-8x+16
11 | x?>+7x— 18 23 (x2+16

12 | x?>—7x—18 24 (x%2—-16
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Fluency Practice

( + x)(

+x) =

X8 + X

é¢Auapt syl 919|dwod noA ued shem Auew moH (9

¢éX JO swJdl Ul 9|8ueldal 3yl Jo Yipim 13 yidua| aya si ey

0ST — XE — ;X sI 9|8ueldal siyy jo ease ay| (g

86— % (€

T — XW + X (T

ialenbs ay) Jo apIs auo 0 Y18ua| ay1 si 1Y

9€ + XZT + ,x sl aienbssiyl jo ease ayl (v

D+ X7+ X (T

2L —Xx—x (X

0% + XET —zx (N

P+xp—x (

S—xy—¢x (O

12 =Xy +x (1

8T + X6 + X (I

YZ+XIT+2x (4

T+xX5+.x

0€—X+x (M

Tr+xXeT —x (1

0€+XIT—¢x (O

S — Xy + X (N

8-XxZ+x (M

SZ+X0T +¢X (H

8Z+XIT+.x (3

€+ x¥+.x (9

1S19)0€4q OM] O3U] SU

sJniespenp 3uisiioley

S — X6+ X (A

6% + X¥T — X (S

0T +X.L—2X (d

2T — Xy — X (N

E—XxZ—x (r

8T+ XIT +x (9

21+ x8+.x (a

z+xe+x (v

oIssaidxa asay) asli010e4

J
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Fluency Practice

Multiply pairs of factors from the first table to make the quadratics in the second table.

Hint: It is much easier to do this by factorizing the quadratics first!

The first pair is done for you.

x+3) | @2x-2) |[@x+ | @x-1)| [+ || xsa)
Bx+2)| (x+3) | @2x-1)| (x+4)
@2x-2) | (x-1) | x-3) | (x+4)
@2x+1)| (x+5) | x-3) | (2x-3)
x+8) | (x-7) | (x+4) | (2x-4)
x+2) | x+2) [2x+1)]| (x-2)
2(x-2) | (3x-3) | (x+3) | (6x-3)
(x-3) [ (x-95) [ (x+3) [ (x-4)
@2x+4)| (x-1) | x-5) | (x-2)
@2x+3)| (2x-5) [ (Bx+ 1) | (x-9)
x-3) | 4 | x+1)]|@x-8)

X+ 7x+12 | 2x° +3x + 1
x?-3x-10 4x% - 1
x> +5x+6 |2x?-15x-27
X - 25 4x + 2x - 12
X2 +4x-32 | 4x*-12x + 8
X*+2x-3 | 2x°-4x-6
x? + 8x + 16 24x - 12
X2-7x+ 10 |4x*-14x + 10
X2 -4x +3 | 2(3x%- 4x - 4)
X*-9x+14 | 6x°-x-1
x*-9 6x° - 30x + 24
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Problem Solving

x>+7x+6

x?+8x + 15

x*+4x+3

x%+11x + 30

Question 1

x?+12x + 27

x?+13x + 42

x? + 16x + 63

x?>+9x +18

Question 4

x?+18x + 81

x?+4x + 4

x?+11x + 18

x%+11x + 18

Question 7

x?+ 14x + 45

x?+12x + 36

x?+15x + 54

x?+11x + 30

Question 10

x2+7x+12 x?+9x + 14
x2+6x+8 x?+7x+10
x?>+8x+16 x2+5x+6 Question 2 x>+7x+10 x?+9x+14 Question 3
x% + 14x + 48 x%+13x +36
x2+7x+ 10 x?+13x + 40
x2+8x+12 x?>+13x+40 Question 5 x> +17x+72  x?>+9x+20 Question 6
x?+11x + 28 x%+12x + 35
x%+10x + 21 x2+9x+8
x24+7x4+12 x%+14x+49 | Question8 x> +15x+56 x?+6x+5 Question 9
2
Fill in each of the gaps in the grid (X + 6) (.X' + 9) X+ 1Sx 454
with a bracket so that every row
2
and column multiply to give the (X + 1) (X + 3) X% +4x+3
quadratic at the end.
x2+7x+6  x%+12x+27 Example

There’s an example to the right -
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Problem Solving

Using the numbers 1-9, at most once each time, fill in the blanks so that each expression factorises.

x?+ | [x+2
x% + 6x +
x4 —| [x+12

x%—| |x—32
x% —2x +
x4 |x—15

x% 4 5x —

X

2

x — 18

x + 8
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Problem Solving

Use the digits 1 — 8
exactly once so that all
four sides of the square
_x _x factorise into pairs of

linear expressions.

C %+ [ e+

Can you prove that there
must be multiple
solutions?
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Intelligent Practice

Factorise:

1) —x%+11x—30
2) —x%?+13x-—30
3) —2x?+4+13x-—15
4) —2x*>+13x+15
5) —4x? + 26x + 30

6) —6x%—39x + 45
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Fluency Practice

XZ—Xx—=01 (P)
X2 —X6—9 (9
X2 —x5—¢ (q)
XZ—x5+¢ (e)

1951103084

X—X9T—9¢ ()
X—X6+9¢ (9)
X—X6+0T (P)
X —XE+0T ()
X —x7—S1  (9)
X —XZ+ ST (e)

:9S1103084
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Fluency Practice

Q | Factorise: Answers Q | Factorise: Answers
1 [x>+x-2 11 |2x?>+x—3
2 [x?2—x-2 12 |2x?—x—3
3 [x2+x—6 13 [3x2+x—2
4 |x>2—x—-6 14 |3x2—x-2
5 |x2+x—12 15 |5x%+x—6
6 |xZ—x—12 16 [5x2—x—6
7 |x2+x-20 17 |6x*>+x—5
8 |x2—x—-20 18 |6x%>—x—5
9 |x%2+x—30 19 |6x2+x—2
10 |x?>—x—30 20 (6x%>—x—2

Page 66




Fluency Practice

Q | Factorise: Answers Q | Factorise: Answers
1 | x>+ 7x+12 13 x2+x—12
2 [2x%+11x+12 14 3x2 —5x —12
3 |[x2+7x+6 15 x>+x—6
4 |2x*>+13x+6 16 5x2—7x—6
5 [x2+5x+6 17 x2+x—2
6 [3x?+11x+6 18 7x% — 5x — 2
7 |x2—7x+12 19 x?—x—20
8 |2x2—11x+12 20 3x2+7x — 20
9 |x2—-7x+6 21 x?—x—30
10 | 2x%>—13x+6 22 5x% + 19x — 30
11 |[x>—-5x+6 23 x? —x—42
12 |3x2—11x+6 24 3x2 + 11x — 42
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Fluency Practice

Q | Factorise: Answers Q | Factorise: Answers
1 (x2-9 11 | x%2-25

2 [x2-8x-9 12 | x2 —24x—25
3 [x%-—8x 13 | x? — 24x

4 |2x%—8x 14 | 24x% —3x

5 [2x2+3x—9 15 [3x2—26x—9
6 |x>—16 16 | x> —36

7 |x*+6x—16 17 | x?2—5x—36
8 |x?+6x 18 | x? — 5x

9 |3x%+6x 19 | 10x? — 5x

10 | 3x2+8x—16 20 | 10x% —9x — 36
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Fluency Practice

Q Answers Q Answers
1 |Expand (x + 2)(x + 3) 13 | Expand (2x + 3)(x + 2)

2 | Factorise x> + 7x + 6 14 | Factorise 3x2 + 11x + 6

3 | Expand (x + 3)(x +4) 15 | Expand (3x + 5)(x + 2)

4 | Factorise x? + 8x + 12 16 | Factorise 5x? + 13x + 6

5 | Expand (x —2)(x + 3) 17 | Expand (3x — 2)(x + 2)

6 | Factorisex?—x—6 18 | Factorise 2x% +3x — 9

7 |Expand (x —6)(x+1) 19 | Expand (2x — 3)(x + 5)

8 | Factorise x? +5x — 6 20 | Factorise 2x? — 7x — 15

9 |Expand (x —3)(x —4) 21 | Expand (3x — 2)(x — 5)
10 | Factorise x> — 7x + 6 22 | Factorise 3x% — 11x + 10
11 | Expand (x — 2)(x —5) 23 | Expand (5x —3)(2x — 7)
12 | Factorise x?> — 8x + 15 24 | Factorise 21x2 — 41x + 10
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4 Difference of Two Squares
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Intelligent Practice

Factorise:

1) x?% — 42

2) 4% —x?

3) 52 —x?

4) 5% — (2x)?
5) 72— (3x)?
6) 82— (3x)?
7) 64— (3x)?
1) x2—144
2) 144 —x?

3) 144 — (7x)?
4) 144 — 49x?
5) 144 — 25x2
6) 100 — 9x?
7) 100 — 49x?

1) 25x% —121

2) 121 — 25x2

3) (11y)? — 25x2
4) 81y? — 25x?
5) 81y* — 25x?
6) 81y®—25x2
7) 81y® —25x8

1) 81lw?y® — 25x822
2) 144w?y® — 25x8z2
3) 144w®y® — 25x1022
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Intelligent Practice

Factorise:

1) 2x%—162

2) 2x%2-98

3) 98 — 2x2

4) 98 — 8x2

5) 98 — 18x2

6) 200 — 18x?

7) 200 — 2x2

8) 300 — 3x?

1) 12x% —3y2

2)  3x?%—3y?

3) 18x2% —32y2
4) 32x* —50y°
5) 48x*—75y°
6) 80x*—125y°
7) 80x* — 125y°z?
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Fluency Practice

Question 1:  Factorise each of the following

(a) x*-25 (b) y* - 49 () w? - 100
(e) *-64 (f) x*-1 (g) x*-900
(i) 16- x? 0 1-y? (k) 81 - x2

(m) x*-y? (n) a%-¢? (0) 9x%-25
(q) 49x*- 16 (r) 100 - 81x? (s) 92 - 4y?

() 121w? - 196y* (v) 225 - 121y?

Question 2: Factorise fully each of the following
(a) 2x*-32 (b) 2y*-18 (c) 2x*-200

(e) 5c2-20 (f) 18x2-2 (g) 12x* - 147

Question 3: Factorise each of the following

(@ x*-1 (b) y*-16 (c) a*-25
(e) h*-p* (f) 16x*-49 (g) y°-36
(i) 81p*- x° () 144x°- 1

Question 1:

(d) x*-4
(h) y*-9
() 144 -h?
(p) 4y*-1

(t) 36a - c?

(d) 3x%-75

(h) 20y? - 320

(d) x*-y*

(h) x° - 64

Can you spot any mistakes?

Factorise x2 — 16

(x + 8)(x - 8)
Factorise fully 2y2 — 50

2(y” - 25)

Factorise x2 — 25

(x - 5)(x - 5)
Factorise y? — 9w?

(3w - y)(3w +y)
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Fluency Practice

OQMWO - mQNGNN_

()

AX0G — ¢xg  (9)

X6 — ¢X¥  (P)

oX — X001  (9)

6v —,x (Q)

XGZ — X (B)

1951103084

LT — xS (D 95— ,poz (1)
82T — ;X8 (u) z€ — ;x8 (b)
08 — 45 3)  ASy — xS (3)
0GZ — ;X0T (P) 0T — x0T (@)
2€ — .pz (9) 0G — ;xZ (e)
1951103084

A¥9 — x121 (D 9T — X0 (1)
GZ — %91 (W) 6 — ,x00T (B)
18 — 452 (3) <q¥ — Sz (3)
A — ;%6 (P) T —2x9T (9)
6% — A (q) ST — X% (e)
.951J03oe4

£ =91 (D X =001 (1)
S2Z — ;X (U) yiT — o0 (6)
00T — ;x (3) ¥9 — ,x (3)
T —,%(p) 6 — £ ()
67 — .4 (a) ¥y —,x (e)

1951103084
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Fluency Practice

Factorise the following:

1)
2)
3)
4)
5)

x? -9
x? —4
x% + 16
9x?% — 4
4x* -9

6)
7)
8)
9)
10)

4 — 9x*?

16 — 9y?
100x2 — 25
100x? — 25y?

X% — y?

11)
12)
13)
14)
15)

100x1° — 25y1°
100x?%y? — 25
100 — 25

99x?% — 24

1 5 9

X
4 25
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Fluency Practice

d2 _ 92 W2 — 1 write these as a difference of two squares

4t2 — 1 -

a8 —
h?—100 14 _ 12 25 —m20
81 —k* vi4 —p
- 2 — 1, 100g'8 — 49
’ 1696 — 4992
4t2 — 9p? 00
24 _

t4 — @2 dé — 25 121b 0.01 03612 — 0.04

(n+1)2—(n—1)2
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Fluency Practice

N 1-k= 14)  320-20m?2 =
2) 4-9r2 = 15) 12 — 75k2 =
3) 49 —t4 = 16) 2a3b — 8abs =
gv 4) Ve —4b2 = 17) (n+22—-(n+1)2=
-}
o 5) 16g° -4 = 18) 9(g+2)2-4(g-3)2 =
*% 6) an—1 = 19) 32m2n—-50n3 =
7) 1—_h8 = 20) Vad?— % =
2 8)  0.64-0.2502 = @j ) (@)
= 21) 5 5
> 9 64wl —w =
S Llj'_ (5_1
E 10) (d—=2p-9= 22) 4 2
@ 11) e -36= a+bj1_ (a—bjz
c 23) 2 2
= 12)  4a?bict—4 =
% 13) 18c2 -2 = 24) 2V4c2— 5% =
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Fluency Practice

use the difference of two squares to work out these calculations, without using a calculator:

1) 132-32 1) 552_52 21) 1.52-0.52
2) 14242 12) 332-132 22) 3.62-1.62
3) 13272 13) 952_52 23) 9.72-0.32
4) 252 152 14) 332-322 24) 462-442
5) 512492 15) 212_292 25) 6.62-3.42
6) 572 — 432 16) 162 — 362 26) 14.52-10.52
7) 362-262 17) 382122 27) 27.52 - 23.52
8) 812792 18) 5562 — 4442 28) 18.52 —28.52
9) 262242 19) 6672 - 3332 29) 9.662 — 0.342
10) 482 — 422 20) 123452 — 123442 30) 9.752 — 0.252

try to write 55 as the difference between two square numbers — in two different ways
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Fluency Practice

Factorise:
1) 3y2 — 27
2) 2x%-32

3) x3+4x%—5x
4) ax?—ay?

5) 2x3—8x

6) 16x%y — 36y

7)  x*—4x3
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Fluency Practice

THE FOUR BASIC METHODS OF FACTORING:
e HIGHEST COMMON FACTOR: Always try this first.
e DIFFERENCE OF SQUARES: This involves two terms.
e QuADRATICS: This involves three terms.
e GROUPING: This involves four or more terms.

Factoring should continue until each factor is irreducible, meaning that it cannot
be factored further.

Use the techniques of the previous questions to factor each expression.

(a) a® — 25 (i) 4% — 16i — 36 (q) 3t* + 2t — 40

(b) b* — 25b (j) 5%+ 165 — 16 (r) 5t* + 54t + 40

(c) ¢ —25¢+100 (k) 4k* — 16k — 9 (s) 5t* + 33t + 40

(d) 2d* + 25d + 50 (1) 2k* — 16k* — 3k + 24 (t) 5t + 10¢* + 15¢

(e) € + 5e? + e+ 25 (m) 202 + ab — 4a — 2b (u) u® + 15u — 54

(f) 16 — f2 (n) 6m*n* + 9m?n’ (v) 323 — 2x%y — 15z + 10y
(g) 16¢° — ¢° (0) 49p* — 121¢? (w) 1 — 36a?

(h) h* + 16h + 64 (p) t* — 14t + 40 (x) 4a% —12a + 9
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Fluency Practice

Single
Bracket

Double
Bracket

Difference

of two How do you know?
Squares

Factorised Form

X2 4 Ux =2

4x2 + X

X2 — 64

X2 — IUx + 48

Oxy + 2542

44xe — 25

3x2 + 6x5

|O><2 + DX

x2+6x—7
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Fluency Practice

Mixed Factorising Quadratics

(a) (b) (c) (d) (e) (f)
Factorise Factorise Factorise Factorise Factorise Factorise
x% —4x x2 —4x+3 x2—4 x2—4x+4 2x% — 4x 2x?> —5x+3
(g9) (h) (1) @3) (k) (n
Factorise Factorise Factorise Factorise Factorise Factorise
2x%—8 2x%> —15x —8 x%?—-15x —16 x%?—-16 x2+10x + 16 x% 4+ 10x
(m) (n) (o) (p) (q) (r)
Factorise Factorise Factorise Factorise Factorise Factorise
6x% — 10x 6x% —11x+3 6x% +29x — 5 6x% — 24 x%+5x — 24 5x% + 26x — 24
(s) (t) (u) (v) (w) (x)
Factorise Factorise Factorise Factorise Factorise Factorise
x% + 26x — 56 2x% + 6x — 56 2x% + 6x 2x% =50 x%> —5x —50 8x% —9x —50

Page 91




Fluency Practice

(a) (b) (c) (d)
Factorise 5x — 15 Factorise 2x2 + 7x Factorise fully 8x — 2x2 Factorise fully 15bc + 10abc
(e) (f) (9) (h)
Factorise fully Factorise Factorise Factorise
9a3bc? + 15ab%c x2 4+ 7x + 12 y? + 5y — 14 x2—11x + 24
(i) ¢)) (k) )
Factorise Factorise Factorise fully Factorise
y? —36 3x%+5x+2 2x%—98 4x% +x — 14
(m) (n) (o) (p)
Factorise Factorise Factorise Factorise fully
25y% — 4x? 6x2—13x+5 21+ 4x — x? 2x3 + 9x% — 5x
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Fluency Practice

A1l Factorise: A2 Factorise: A3 Factorise: A4 Factorise:
12x + 4 3x—15 x* + 4x 2x% = 5x
B1 Fully factorise: B2 Fully factorise: B3 Fully factorise: B4 Fully factorise:
2xy + 4x 3xy—9y 4ab — 6abc 2a*b + 8ab’
C1 Factorise: C2 Factorise: C3 Factorise: C4 Factorise:
x*—36 x*— 81 -1 -9
D1 Factorise: D2 Factorise: D3 Factorise: D4 Factorise:
¥+ 3x— 54 ¥+ 8x+7 w2 —4x—32 - 8x+15
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Fluency Practice

A1l Factorise: A2 Factorise: A3 Factorise: A4 Factorise:
9x + 15 4x* = 3x 3x* + 15x 9x2y — 12xy2
B1 Factorise: B2 Factorise: B3 Factorise: B4 Factorise:
x*—81 xr =y 4x* - 25 9x* — 16y
C1 Factorise: C2 Factorise: C3 Factorise: C4 Factorise:
X+ 13x +22 ¥ —1lx+10 X +3x—18 ¥ —x—20
D1 Factorise: D2 Factorise: D3 Factorise: D4 Factorise:
3¢+ 8x+4 2%~ 19x + 42 5x% + 21x — 20 4x* —4x - 15
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Fluency Practice

x2+3x+2 ®  FP+8x+12 @ x*=5x+6 @ x2—10x+24
Prilx—12 ©® x*+x-6 @»  x*-5x—14 x% = 5x— 36
222+ 6x4+4 2x? —20x + 32 @  3x*-12x-36 ® X —4x?—12x

73 — 2852 — R4x 2x2+7x+5 (1  3x*2—16x+5 3x% +8x—3

2%2 — Ty — 15 8x% +30x + 7 3x2—17x+ 10 9x2 — 24x + 16
8x2 — 14x — 15 @ 12x2—=2x—30 @ 12-x-x? 3 4 8x — 3x2

cx? + 2bex + b? 312 + 5qt + 24> @ 6r2—5rt— 41 12a® — 26a%b + 4ab>
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Intelligent Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

x? 4 9x

x? —9x
x%>—-9

x? —9y?
x%>+9x +8
x?+9x + 20
x? —9x + 20
x? —9x — 22
x%+9x — 22

2x%2+9x + 4

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

2x2 —9x + 4 21)
2x% — 9x 22)

2x%y — 9xy? 23)

%2 — 2 24)
4x? — 4y? 25)
6x% — 6y* 26)
6x%y — 18y* 27)

6x3y% — 18x%y3 28)
6x% +22x +20 29)

6x%2+2x—20  30)

6x2—19x —20  31)
6x% — 150 32)
3x%2—75 33)
3x2 —40x—75  34)
3x2 — 40xy — 75y 35)
3x% — 75y? 36)
(x—3)%-49 37)
(2x —3)2 —49 38)
4x% — 6x — 40 39)

x? — 6x — 40 40)

40 — 6x — x?

40 — 3x — x?

ax —3a—5x + 15
xy—2x—4y+8
x?2—2x—8

x3 —2x% —8x
x3y — 2x%y —8xy
10y%? — 11y —8
10y* —11y% -8

10y° — 11y3 — 8y
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Fluency Practice

Solve the following equations:

L. (z+1)(z+2)=22+5
2. (x—1)(z+1)=2%2+3x+17
3. (z+3)(z+4)=2%2+3z+17
4. (x+3)2z—3)=22%2 -2z +3
5. (x+2)(xz+1) =22 +z -2
6. (x+3)(z—4)=22—-8x+2
7.22-3z+i=(z+1)(z—1)—4z +23
8.3t—22+5=(05-z)4+z)—-9
9. 5+4x+2° =B +z)(z+1)
)(z — 6)

11. (2z+ 3)(x+ 2

(
(

10. 6+3z—22=(9—=z
)+zrz=(z+2)(z+3)+2%+9
)
)

( +
12. 2z+3)(z—-1)+z=(x+1)2x—-1)+2z -3
2 +

13. (z+3)2r-1)+2°=0Bz+2)(z—-1)+3z+5

Page 102




Problem Solving

HIRH 12 T —XE+ X X

H|NR.¢ M|R.m+NR.N

c+Xx
é T—x¢
9 — X8+ XY
€ —Xg+ X9
.VlN.X.
< 7+ X >
4
L+ XZ
9+ XG + ;X
¥+ X6+ ,XC
c+x NH
T

"X JO SWJ3] U] B3JE JO JPIS payJew ayl puly ‘suoiisanb asayi jo yoes uj

Page 103



Problem Solving

¢ — X¢ 7—XC ¥ — X
é
T—X+,x2
w
xz
_ 2+ XL+ %9
~
2
|
(@)
€+ X% + X
€ — X + ,%7
X
b= X Z + XS + ;%7
L —XET + ;X
0T — XE + X ST 4 X8 + ,X
«—  »

c+x
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Problem Solving

a>1

Think of a
quadratic ax? +
bx + ¢ that can be
factored using
integer coefficients
and constants only

b is even

If you think a
region is
impossible to
fill, convince
me why!
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5 Basic Functions
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Fluency Practice

¢SI auiydew uoipuny

dajs-omy Aw 1eym N0 MIoM NOA ue)

/T JO andino ue 396 1 ‘4 Indul T usymn

"/ 40 Indino ue 396 [ ‘z Indui [ usym (q)
‘saulyoew uoipuny a|qissod omy 3sabbng
‘0T SI indino ayy ‘g sl Indul ayy usym (e)

8t s! andino ay3 usym ndui ayj pul4 (p)
G- si 3ndul ay3 usym 3ndino ay3 puld (2)
0T s! Indui ay3 usaym indino ay3 puld (q)

 siandui ay3 uaym indino ayj puid (e)

"aulyoew uoluny e s| aJaH

Z s! andino ay3 usym 3ndul ayj puild (p)
TZT s! andul ay3 usym indino ay3 puid (9)
6% S! Indul ay3 usym indino ay3 puld (q)
Gz Sl Indul ayy usym indino ay3 puid (e)

100.4
.Al Sy m(E:wmA|.

"auIyoew uoluny e sl alsH

8¢ s! andino sy} usym anduti ay3 puld (p)
Z s! Indui ay3 usym indino sy puid (2)
ZT s! indul ayy usym indino ayy puld (q)
G siandui ay3 usym indino ayy puid (e)

@ D

"auIydewW uoiduny e sl aJaH

1€ sl andano sy3 usym 3ndul ay3 pul4 (p)
€- sl Indul ay3 uaym indino ay3 puid (2)
G*Z sl indul ay3 usym indino ay3 puid (q)
0T s! andul ay3 usaym indino ayj puld (e)

@D oD

"aulyoew uoluny e s| aJaH
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Fluency Practice

Question 1:

Question 2:

Question 3:

Given f(:C) =3x+5

Work out the values of

@ f(2) ® f(8) (©)

20+ 9
Given g(x) = 1

Work out the values of

@ ¢g(6) b g(—1) (©)

Given h(il?) = 5132 — 5
Work out the values of

(@ h(7) ® h(—1) @©
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Fluency Practice

Work out the value of each of these functions.

FUﬂC‘HonQ in-l-o FUHC-HOHQ Match them to the jumbled answers at the bottom.

G(X)=% y(X) - 2X - 3 P(X) = 10 - X f(X) = 5X2
G(d) y(3) ) L)
2 f(12)
&9 ¥-3) p(2)
GA) y(?) = -3 f(-6)
A f(2x)
f(L+X)
Y(X=-3)
G6x + 6) P(X+2) f(x )
L i p(x-3) 2

0 ||2X-9| |10-(x+2)| |x:4||2x + 8|| =9 72 975|| 1 X-3

12 | | 17-x 1 ox.2| |18 x | | 8x3 19
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Fluency Practice

Question 4: The function f is such that f(:l?) = 3r — &

Solve f(a:) =7

Question 5:  The function g is such that g(ZC) =19 — 4x
Solve g(:z:) = 31

b — 1

Question 6: The function h is such that h(:lj) = 5

Solve h(CL‘) = 32

Question 1: Given f(:c) —bxr + 7 and g(az) = 3x — 18

Find the value of a such that f(a) — g(a)
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Fluency Practice

()6 = ()

Ydlym Joj X Jo sanjea omy ayy pul4  (It)

(5—)0 pue (g—)f puid (1)

Z+xG5=(x)bpuel — ,xz=(x)f
1eyl yons aJe b pue J suonouny ayy (J)

()b = (x)f

Uaiym Joj x Jo anjeA ayy puld (1)

(6 pue (T=)fpud (1)

I+xp =(x)b pueg—xg=(x)f
1eyl yons aJe b pue J suonouny ayl (9)

(8L1-)f (A1) (z—-)f ()
(or)/ () (D4 () pud
S+ xzN=(x)f (P)

(g6 (A) (1-)6 (m)
(e ) (0)F (1) pud

T4+ xZ7—,X§— X =(x)b (9)

(6:0)f (A) (z=)4 )

94 ) (¥)JS () pud
.VlN.X.T“.V\An_v

(s0-)J (a) (r—)f )
()4 () (e)f (1) pud

2+ x5 =(x)f(e)
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Fluency Practice

Question 4: Given f(x) = :U2 +4x —1

Express the following in the form ax’ + bx + ¢
@ flz+2) ®) flz—1) (© f(2z)

(@ f(3) () f(2z—1) 0 f(4z +3)

Question 8: f(:[j) — 7 + 3x + 8

Show that f(:l? + 1) — f(:l?) =2x+4
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Fluency Practice

(S 1)3
(23

(s'1)8
(0)3

(6°0)
(-

(€03
(P-)3

€))
()

€)
()

&)
()

&)
()

(5—)3 pue (¢—)j pur ()

T+X¢=(x)3 pue [-—.xg=(x)
ey} yons a1e 3 pue J suonouny oy,

'(0)3 = (X)] yorym 10j x o onfeA ay) puif (q)
@3 (m (-3 Opug ()

[+X=(X)3 pue ¢—x¢=(x)
1e(]) Ons a1e 3 puk J suonouny Ay [,

Xq + ,Xp WI0J dy) Ul (7 + X)J ssaxdxyg

8 — X7 — X¢ = (X))

Loy () (1-3 (p)
(1 (@ (03 (&) purg

G+ xZ M =(X)J yey) yons sI J uonounj ayJ,

(#0-)3 () (1-)3 (p)
(D3 (@) (0)3 (&) purd
[ + X7 — A€ — (X = (¥)3 1) yons st 3 uonoung Y,

(To-l3 (9-% (P)
93 (@) (¥ (&) pulg
¥ — = (X)J 161 yons SI J uonouny Y J,

(S0 (-3 (P
(L3 () (€3 (e) puyg
T + %G = (x)J ey yons sI J uonouny oy,
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Fluency Practice

Functions
1.1f f(x) = 3x + 5, find
a) f(5) = b) f(2) = c)f(=1)=

2. If g(x) = 4x? — 3x, find

a) g(3) = b) g(-1) = c)g (%) =

3.1f £(x) = 2=, find
Q) f(5) = b) f(-1) = c) f(%) -

4. Given that f(x) = 5x + 3, find the value of x for

a) f(x) =9, b) f(x) = —4,
c) flx)=2x+7,

5. Given that f(x) =
a) f(x) =4,
c) flx) =

4 L
22 find the value of x for

b) f(x) = -3,

=l w

I’

7.1f, f(x) = 10 — 2x, determine, by simplifying if possible
a) f(3x) = b) f(x+3) =
C)f(x—-3)=

8. If, g(x) = x? — 2x, determine, by simplifying if possible
a) g(2x) = b) g(—3x) =
Clglx+1)=

9.If, f(x) = 2x? — 5x, determine, by simplifying if possible
a) f(3x) = b) f(—x) =
C)fx—4)=

Extension

10.1f f(x) = 2x — 1

a) Determine f(1 +2f(x — 1)) =
b) Solve f(x + 1) + f(x —1) =0,
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Fluency Practice

Xg -y

¢ CtX
(D5 puy “—— =3 J1(q (©f puy “ =00/
:uorouNy Yoea JOo anfeA 3y} N0 JIOA  f
. 01 (S
(€9)3 puy " = (M3 J1(q (L11)/ puy Aw - L\,u /S 3(e

:UOIOUNJ YOkd JO aN[eA O} N0 JIOA\ €

oDy puy ‘(€ -¥)L-=®y J1(q

@)/ puy 5 @)/

g+ X—

:uonoUNJ Yoes JO SM[eA oY) JNO JIOA

(0€-)3 puy £ — (95 J1(q

(€Dy puy ‘6-x=)y j(e

:UO1OUNJ OB JO SM[BA U} JNO JIOA [
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Fluency Practice

9¢—=(0)3 9 +x,=(x)3(q

6
p+x

B/ WNA VHE&Q

X 10J 9A[OS L

=y A=)y (q

18 =)/ “x=(x)/(e

:X 10] 9A[OS 19

()3 puy

XS

g—X9

=(0)3 J1(q

X

c . ()y 31 (e

9_ 3
G-)y puy -1

:UOIOUNJ YOBS JO oNJBA Y3 JNO JIOA G
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Fluency Practice

[-x x

£ = (0 to e =0/ L=(5 01— =3 (@
:X J0J QA0S 01

o—s - tews -3
:X I0J 9A[OS 16

01 =@y (T+xL-)pA=(0)y (q 1=y ¢-xp9=(0)y (e

:X IOJ 9AJOS  :§
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6 Changing the Subject
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Intelligent Practice

Make x the subject for each of the following formulae:
1) y=ax+b>b

2) y=b?+ax

3) y=ax+bcd

4) y=d%f +ax

5 y=ax-b

6) y=—Vb+ax

7) y=ax— bcd

8) y=—Vbcd + ax
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Intelligent Practice

Make x the subject for each of the following formulae:

1) y==-+c¢

2) y=—§+c
3) y=;—2—c

4) yz—%—c
5) Y= —+Vqrs

6y =TS
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Fluency Practice

Make x the subject of these equations.

There are two ways to rearrange each equation so there are
two sets of answer boxes. You only need to fill in your answer
once. Use the boxes where your answer fits best.

al(x + b) =c¢ X= - - oF X=
2(x+a)=0b X=— - oF X=
alx-6)=>b X=—+ or Xx=
c(7 +x)=2 X =—- or x=
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Intelligent Practice

Make a the subject for each of the following formulae:

1) 2a*°+b=c 1) 2Ja+b=c
2) 2a*-b=c 2) 2VJa—-b=c
3) 6a’—-b=c 3) 6Ja—b=c
4) 2(a—-2b)2+b=c 4 2Ja—-2b+b=c
5 2(a+2b)?-b=c 5) 2Va+2b—-b=c
6) 6(a+2b)’—-b=c 6) 6va+t2b—b=c
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Fluency Practice

Question 1: Make y the subject of each of the following

(@) y+w=c

(d) y-2g=n
(g %=W
(e=y-k
(m)Vy=g
(p) ry=c

(s)

r

—_—=W
Y

(b) y-p=m
(e) 3y=c
() 2-=2c

k) y*=s

(n) my=c

(@) 4my=b

(0 y?=k+x

(c) m+y=s
(f) ay=w
() a=y+p
M y*=x

(0) n-y=t

(r) y+7t=c+r

W A=xy

Question 2: Make x the subject of the following formulae

(@) 4x+c=w

(d) 2x+2y=P
X

(8 = hénw

() 3y=4x+1

(m) x;t =2c

(p) A=%bx

(s) a*b_ _.
X

Question 3: Make c the subject of the following

(@) (a+c)?=t

(b) dx-t=8
(e) s=x*-3
(h)%—5=w

(k) xX*+a =v

(n) WX _3;
u

(q) V=abx

(t) S5cx

—_— =2

(b) v=u+ac

(c) x*+3=h
f) y=xz+s
X +3

i) =% — =8

M) x®-4=5y

(o) A=mnx?

() v?=u?+2ax

Q) 3% —w

(c) v=mnc*h

Question 1:

Question 2:

Question 3:

Make y the subject of the formula:
k= y2 +a t=
\ﬂ:{ 2 \3 + t - | - _\f.-

4

Vp -0

U:ﬁ-a -/L,":lf_

The circumference of a circle is given as ¢ = 2nr
Make the radius, r, the subject of the formula.

The formula to convert degrees Fahrenheit to degree Celsius is

5 =
2 (F-32)=C
s (F-32)

Find the formula to convert from degrees Celsius to degrees Fahrenheit by

making F the subject.

Can you spot any mistakes below?

X
4

B

14

Express vin terms of t
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Fluency Practice

Rearranging One-Step Formulae. Make the subject the letter given in brackets.

y=mx-+c

©

v=u+at

(u) d=c*+b

(b)

V=IxR (R) A=bxh (b) ng (F) ng (M)
(e) (f) (9) (h)
E=C+D (0O a=b+c (c) S=U0-vVv (U) y=x-—05 (%)
(i) 6)) (k) m
y=x* (x) u=v> (v T=VS (S) a=Vb (b)

V=R-1I?

(R)
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Fluency Practice

Rearranging Two-Step Formulae. Make the subject the letter given in brackets.

v=u+at (t) y=mx+c (m) a=2b—c (b) s=ut—d (w)
(e) (f) (9) (h)
b+c _u—-v _a _¢_
a=— (b) t=—7 (u) d=z+c (@) h=s=f (o
(i) @) (k) m
T=m?+d (m) b=x*—a (x) d=5c% (o) P = RI? (D

S=ﬂ (17) a=b+c—d (C) v = e+f (e) y =
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Fluency Practice

Rearranging Formulae. Make x the subject of these formulae.

(a) (b) (c) (d)
y=x+a y = bx yzf y=bx+a
c
(e) (f) (9) (h)
_x _X_ _x+b y=4x+a
y—a+b y b y = >
(1) ) (k) n
y=x2 y=x2+a 2y=x2_b y=ax2
(m) (n) (o) (p)
y=ax?>+b 2y = bx* y_3x+a y=vx+b
-5
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Fluency Practice

Rearranging Multi-Step Formulae. Make x the subject of each of the formulae.

(a) (b) (c) (d)
ax 3 _
y=7+c y=% ax+by=c B b
Y= |10
(e) (f) (9) (h)
_x 2492=9 =ab 2x+a
y+a—ﬁ—3a Ty y =ab +vex y= b
(i) (6)] (k) U]
y=V5x—a :a(xb_z) y+6=%—4y y3:%2_b2
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Fluency Practice

Answers

Q | Make x the subject of the formula
1 a=b++cx
2 a=Vb+cx
3 a=b—cx
4 a=+vVb—cx
5 a=Vb+cx
6 a=+Vb—cx
7 a=b+ cx
8 a=b—3cx
9 a=m
10 a="cx+b
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Fluency Practice

1 weight = mass x gravitational field strength | W =m g Make m the subject
2 work done = force x distance W =Fs Make s the subject
3 force = spring constant x extension F = ke Make e the subject
4 ~ force normal to a surface _ E Make F the subject
PrEssUre = T rea of that surface P=2
5 distance travelled = speed x time s=uvt Make v the subject
6 . change in velocity Av Make Av the subject
acceleration = - a=—
time taken t
7 resultant force = mass x acceleration F =ma Make a the subject
8 momentum = mass x velocity p=mv Make m the subject
9 work done w Make W the subject
power = ———— P=—
time taken t
10 ; mass m Make m the subject
density = = —
eNstY = Jolume P=y
11 : : 1 1 ,
time period = ———— T=— Make f the subject
frequency f
12 power = (current)? x resistance P = I°R Make | the subject
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Fluency Practice

isnipes ayy
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=9+ P
waJoay] seso3eyird
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NEM =A
é(1) yr8us| a3pa aseq ayy piwesAd paseq-aienbs e Jo sawn|oA
NL\.\R.V =V
ésnipes ayy - 9J39yds e JO ealy 22e4ng
HUL =V
ésnipes ayy - 9J2J1) e JO ealy
[4
y(q + SM =V
é(q) syi8usj apis |9|jesed ayy jo suo wnizadeJ] e Jo ealy
AU7 =)
ésnipes ayy - 9|2J1D B JO 92U3JdjWNaII)
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Intelligent Practice

Make a the subject of the following formulae

.ab+ac=3 8. m(a+y)=x(a+b)
.3a+ay =x g Y% _
x+a

.a(3+y)+2a=x 042

10.a —n=—
. 2a=x+ak

11, [ZE =
.ay+k=3a N a-x

.ay—x=ab 12, ,m(c;+n) =p

.ay+b=3b+ ax
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Intelligent Practice

Make x the subject for each of the following formulae:
1) 5x+b=2x+a

2) 5x + bd = 2x + ac

3) bx+5=ax+2

4) bx + 5d = ax + 2c

5) 5(x+b) =2(x+a)

6) 5(x + bd) = 2(x + ac)

7) b(x +5) =a(x + 2)

8)  b(x+5d) = a(x + 2¢)
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Intelligent Practice

Make x the subject for each of the following formulae:

5x+5b
1) w=
x+a
5x+5b
2) w=
4x+4a
5x+5b
3) w=
3x—3a
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Fluency Practice

03[gqns 8y y S0 e
'Y S000qZ - 0 + ,( = ,B SIJ[NIaUIS0I 3], :] Uonsany

Alddy

Z+9 o-@

= =M ﬁmy

duimor[oj a3 Jo 109[qns ay3 2 ey i Uonsany)

e ) | —w
L rw - z+wg (U ErTTkal )
(w-)a=(d+u (d) Az +du=dw - £ (0)
J+uw=(p+2)u (u) wo - A = wp (w)
1-W - we + wuy = x (3)
N+ W
G+uwg=(z+2)1 () w, e - g = £ (1)
m+E| J-w
=AW S8 B
(u-w)x = (u+um (3) (wg +2)7 = (w +2)e (a)
(we +e)z =o% + we (p) (L +w)g = (og + wz)sT ()

(ez +w)z = ( + wg)g (q) (Ag - w)p = (A + w)g (e)

ae[nuLioj SUIMO[[0J Y3 JO 103[qns ay3 W ey :Z uonsanp)

(e +x2)% =mzT () (xz+£K)g=d (1)
¢-X =6 (y) P_ =1 (8
} C+X
1+ X% =me4 () Ax% + An=s (3)
Xe _s (p) £-xg=1 ()
w
XIug + ,au =y (q) L£+x)4=v (e)

duimo[[oy a3 Jo yoea jo 303[qns oy X AeJy T Uonsan
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Fluency Practice

S8

Make x the subject of each of the following formulae.

(a) 2x+a=x-D> (b)
(¢) xa-4=bx-5 (d)
() b—-2x=c-5x 63
(@ 2ix+l)=a-x (h)
(1) plx+1)=q(x -1 )
0 EZl=rs )

Make x the subject of each of the following formulae.

@ P= X ) P:a.\'+b
x+1 X
» X+ x-2
@ = 2 ®© “—==a
X-—v x+3
X fx =2
o = I§ = |
© r=Ti W =
. X’ +2 2 - x°
0 p="= & p=—
x 3-x
1

ax—-b=cx—-d
3x —6=4a +2x
a—bx=c—-dx

4(x —a)=3(a - x)

x—a _ x+b
2 3
x _x+b
a 4
© Q:.\'+b
X —da
® x—b:4
X —C
. Ix-2
0 u—_\: x+1
n g=5"2
X+
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Fluency Practice

”.X.Q
gX—¢D €
a
=X
ZX+D
GU.\K
xt7=
x
—x =P

(P)

(9)

(q)

(e)

re|nwJoy yoea Jo 303lgns ayy x axen

q-x
=D
q+x

X+2

> — 4¢

P+x)=((x-q)
0—xq=(Z+x)D

7—X
=D
xq

(P)

(9)

(9)
(e)

re|nwJoy yoea Jo 303lgns ayy x axen

(p)

)

(q)

(e)

re|nwJoy yoea Jo 30algns ayy x axen

Xq—p=¢7—XD
4+ Xq=p—2xD

Z4+xXq=024xD
J—Xq = XD

24+ Xxq = xp

(®)
(P)
(9)
(a)
(e)

re[nwJioy yoes Jo 303[gns ayy x axepn
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Intelligent Practice

W PARAY PAGAGAY
Make x the subject of the formula Make x the subject of the formula Make x the subject of the formula
1) y=x+a 1) y=% 1) x+a=b-x
2) y=ax 2) y=x*’+a 2) ax=b-x
3) y=x-a 3) y=ax? 3) x—b=ax+c
4) y=a-—x 4 y=+x+a 4) ax=by +x
5) y=§ 5 v=+/x—a 5) a(x+y)=b—x
6) y=% 6) y=a\x 6) ax+y=bx+z
7) y=ax+b 7) y=;c—; 7) ax—y=bx+yz
NES bx

N AN A\ R
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Intelligent Practice

Make a the subject of the following formulae:

1) Z2a=0b 10)
a —
2) 3= 11)
3) a+2=0b>
12)
4) a-—-2=
13)
5) <=
¢ 14)
a
6) - +2=0»> 15)
7) ac=b 16)
8 ac—2=0b 17)
9) ac—d=>» 18)

2a
— =)
C

da+2)

c

2a = b+ a

b

2a+c=b+a
2a+c=b—a
ae+c=b+a
ae+c=b+af
ae+c=b—af
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Fluency Practice

(x =)o = (p - 9)x

X2+ ,4X7 =V

€))

(@)

(P)

(9)

C)
(e)

'109[gns ayl x e

(@+x)b=(q—x)d
(A —x2)¢ = (L2 —x)¥
D—Xp=Xq—D

xq = (€ +x)2
X)—(q = XD

Xp =g — X¥

(4)
()
(p)
()
)
(e)

'103[gns ayl x e

N@nTN.X.”N\ﬂ

q+XxX=0+ X7
(c—x)g=d
M|N.R.”h~

()
)
(p)
()
(q)
(e)

'109[gns ayl x e
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Fluency Practice

Rearranging Harder Formulae

Make x the subject of each of the formulae.

(a) (b) (c) (d)
a=>b+x? a? = b? + x? b_x_3 b =2a++x
2a
(e) (f) (9) (h)
X \/? ax=x+5 ax+b=a+x
b= |- a+5= |+
a b
(i) (6)] (k) Q)
a= X a(x —b) = bx b:X+a w X
x+1 x—a x+b
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Fluency Practice

(a) (b) (c) (d)
y=x%+2x b =a®-5a w = 2d? + 5d y=3x3+5x2-6
Find the value of y when x =5 | Find the value of b when a =3 Find the value of w when Find the value of y when
d=—4 x=-2
(e) (f) (9) (h)
d =3a+5b t =p*+pq _2d+e? =§ab2
Find d whena =7 and b = -2 Find t whenp =—-6 and q =2 f= de Y=%

Find f whend =5 and e = -2

Find y whena =5 and b = —-0.5

(i) 6)) (k) Q)
Make b the subject of Make x the subject of Make d the subject of Make a the subject of
a=4b-7 y=x%+5 e_C+d x =2a*—cd
5
(m) (n)
. _ X 5-2a
Make x the subject of the formula y = 3 Make a the subject of the formula b = —
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7 Inverse Functions
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Fluency Practice

Question 13: Find f_l (IL') for each of the following:

@ f(z) =2z ® flz)=z—6 (9 f(%‘)=§

@ flz)=5z+1 © f(z)= 273’ O )= 2= 2
xr
Question 14: Given h(x) = Z
(@ Find h~!(z)
(b) Calculate the value of h_1(1.5)
O

Question 15: Given f($) =2r—3

(@ Find f!(z)
(b) Calculate the value of f_1 (7)

, . 3z + 1
Question 16: Given g(:I’) = 5

(a) Find g_l (:II)
(b) Calculate the value of g_1 (1 1)
dx

Question 17: Given  f(x) = 9 8

()  Find f_1 (T)
(b)  Calculate the value of f -1 (— 10)
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Fluency Practice

[ (x)33 puiy 3s11 uIy] (2),_(37) 105 uorssaxdxo ue pur]
I +X=(0)3 T+xg=()

Jey) yons oie 3 pue J SUONOUN,]

X = (x)_ 3 reqy moys  (q)

"X JO an[eA 3y) puy ‘G— = (¥),_JJI (®)

C+x

E-FX YPX T = ()

[€— = x 105 yynsqns uayy pue (x),_ j puly I HuIH] (€),- 3 penpeag
y+X

Lokt ()3 yeu) yons sty uonouny AL

(X)) = (¥),_J uonenbo oy oAj0S  (q)
(-3 purg (e)
(s

4 = (x)J Y8y} yons SI J uonduny ayJ,

"()F = (¥),_J uonenbo oYy aaj0g  (q)
(O pud ()
€ — X, = (X)y yey) yons sI J uonouny oy,

 _wy 0 " _w oo
[+X 4

(x-Dz =3 W - =3 3
X—¢y =3 Q) (1=xp)9 =)
S+ =71 (P xx-1=09 9
€+x7 =0y (Q [-x¢ =y (e)

:suonouny JurMo[[oJ Y} Jo ‘(X),_ J ‘uonouny 9SIdAUL Y} pul
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Fluency Practice

Match these
functions into pairs
that are inverses
of each other

Function | Inverse

alx) = 2(x = 6) S(X)= 1x - 3
GX) - 2x2 | [RX)= 3X2|  [n(X)- u(x + 3)
woo <wxezd |CX) =V EX | ) - 1exe
JX) = VX+2 1y
f(X) =2X - 6 L U(x)= 3x -3
ex) = VX | |mix)- ux - 12| | DX) = %
2
y(x) = yX -2 .
PX){sx2 -2 u| B - X
KX) =x +3] [W¥=2X+6 | [yy)-x+6
b 2
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Fluency Practice

(£—);_f ®enjeag

X
p—Fx —=)/
1ey3 Yyons sl uoiouny ayl

(x)J = (x)_J uonenba ay3 arjos  (q)
(x);_fpud (e)
Z+x

5 = (x) J 1eya yons s1 uondUNy By L

(x)f = (x);_J uonenba ay3 anj0s  (q)
(x);_f pud (e)
¢ —x/ = (x)f3eys yons s| uonduny ayL

—=ws O
==/ 0

:suonouny buimoj|ol
ay3 Jo ‘(x),_f 'uonpuny ssieAul Y3 puld

(x—1)z=0)S ()
Z—xe=(x)f (6)

x—p= ()] &)
(T-x%)9 = (x)f )
S+, x=(x)f (P

x2—-1=(()J 0
e+xz =)/ (a)
[—xg=(x)) (o)

:suoiouny buimol|oy
ay3 Jo ‘(x)_J 'uonpuny ssisAul Y3 puld
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Fluency Practice

Inverse Functions

1. Find f~1(x) for the following functions,
a) f(x) =7x

b) f(x) =x—12

C)f(x)=9—x

d) f(x) =3x+5

x+10

o) f) ==
f) flx) = 22

7

a) f(x) =+x
h) f(x) =4yx -9

i) fx) = =

x+5

1

i) FG) = 5

2.1f f(x) = 3x + 2
a) Find f~1(x)

b) Hence evaluate f~1(5)
c) Solve f(x) = f1(x)

3. Find £~1(x) for the following functions,

a) f(x) = —

X—

b) f(x) ===

c) flx) =22
d) f(x) = 222

o) f() =575

) F(x) =

4.1f, fx) = =,

a) Find f1(x)

b) Evaluate f1(1)
c) Solve f~1(x) =10
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Fluency Practice
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Fluency Practice

(), .y puy XA =(x)y J1(q

(), fpug ‘x=(x)/JI(e

:UOIOUNJ YOBS JO 9SISAUI oY) PUL] G

X
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1—X
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Fluency Practice

v —XS
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(x),_f puy

b rx

= ()3 J1 (e

()8 puy
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