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1 Factorising to a Single Bracket
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Intelligent Practice

Term Product of Factors

12pr

12p?

12p?r

20p%r

20p2r?

20p3r?

20p2r3

30p*r?
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Fluency Practice
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Intelligent Practice

Term Term Highest Common Factor
2p 3p
2p 5p
2p 6p
3p 9p
3p 12p
3pr 12pr
6pr 12pr
9pr 12pr
12pr 20pr
12r 20pr
12p%r 20pr
12p%r? 20pr
12p%r? 20p3r?

Page 8




Fluency Practice

1)
2)
3)
4)
5)
6)
7)
8)

9)

Find the Highest Common Factor (HCF) of 36y°z? and 182x2y?

Find the Highest Common Factor (HCF) of 200x3y?z and 144x°yz?
Find the Highest Common Factor (HCF) of 200xy®z3 and 28x3yz3
Find the Highest Common Factor (HCF) of 52ab°c* and 10a3b3c

Find the Highest Common Factor (HCF) of 225p%q3r? and 117p®q*r>
Find the Highest Common Factor (HCF) of 225a*bc and 55a°h®c
Find the Highest Common Factor (HCF) of 18x3y*z3 and 24x°y>z*
Find the Highest Common Factor (HCF) of 15x%z% and 33x°y°z

Find the Highest Common Factor (HCF) of 54x3y° and 48x3y°z*

10) Find the Highest Common Factor (HCF) of 33a?c* and 63abc®
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Fluency Practice
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Fluency Practice

Question 2: Factorise the following expressions

(a) x*+7x (b) x* - 3x (Qy*+y

(e) x*-7x (f) 4w? + 10w (g) 6x* - 8x
(i) 10c + ¢? (j) 5g - g* (k) 14x? +35x
(m) 12x* + 18x (n) 24x* -18x (0) 45y% + 60y

Question 3: Factorise the following expressions

(a) x*+xy (b) a®* - ab (c) Xy + xz

(e) 6¢*-4cd (f) 10x?* +15xy (g) 12ab + 18bc
(i) 8cdf+10cde (j) 7w*+6w+wy (k) 8ab® - 10ab
(m) 6mn-7m?n (n) 11g%h + 22h?

Question 4: Factorise the following expressions

(a) x*+2x° (b) 5x3 - x* (c) 8¢c® +12c

(e) 32y*+24y*  (f)12x*+ 15x (g) 4a° - 12a*

(d) w? + 9w
(h) 9y* - 6y
(1) 40x? -50x

(p) 7w? +2w

(d) ab + ac - ad
(h) 8xy +4y?

(1) 4xy?+6xy+2x%y

(d) 10w*-15w?

(h) 8w’ + w’
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Fluency Practice
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Fluency Practice
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Intelligent Practice

ZXST + Ax6 + M.
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Extension

Question 1: Explain why 8x + 3y cannot be factorised.

Question 2: James has factorised an expression correctly.
His answer is 2(7y - 3).
What was the expression that he factorised?

Question 3: Alexandra is trying to factorise fully 15y + 30.
Rebecca says the answer is 3(5y + 10)
Victoria says the answer is 5(3y + 6)
Alexandra says both Rebecca and Victoria are incorrect, why?

Question 4: Can you spot any mistakes?

Factorise

w? -bBw

Question 5: Can you spot any mistakes?

Factorise completely

24x2 + 20x

()

Question 6: Can you spot any mistakes?
Factorise completely

ZOazc + 30ac
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Extension

* 2(x+5)=@x+ @@
@P>x+6)=3x+@
@®(x—-5) =@x - 25

* 4@+ = 28x+ 12

e x(x +@) =@° + 4x

- @@ -5) = 6x%—10x
- P@®-0 =6x-21

- @@ +@ = 20x% + 24x
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Fluency Practice

Factorise:

1) 3a3b?c® + 12b3c?

2) 8¢t — 4ptq?

3) 6p*q°r? — 20pqg?r>
4) 16a*b?c — 14a®b*c?
5) 18p*q* + 3q*r3

6) 9pq*r + 3pqg3r3

7) 8a3b + 18a3bc

8) 10x°y?z? — 2x2%y*
9) 14x2%y?%z* + 4x°y?z2

10) 11p*qr® — 11p*q3r
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Intelligent Practice

Where possible, finish factorising:
1) 2(Bx+9)

2) 2(6x+9)

3) 2(6x + 10)

4) 2(6x + 11)

5) 2(6x + 12)

6) 2(6x —12)

7) 4(12 — 6x)

8) 4(12 — 6x + 2y)

9) 4(12 — 6x + 3y)

10) 4(12 — 6x + 4y)

11) 4(12 — 6x + 4y)

12) 4(12 — 6x + 5Y)

13) 4(12x — 6x2 + 5xy)
14) 4(12x — 6x2 + 4xy)

15) 4(12x?% — 6x% + 4x?%y)
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Fluency Practice

Factorise

(a) 7x + 21 (b) 3x — 12
(c) 5y — 25 (d) 27x + 18
(e) 8y + 24 (f) 12 — 9x
(g) 6y — 5 (h) 6 + 4x

(i) 8y — 12 (j) 6x + 3y
Factorise

(a) x% + 5x (b) x? — 12x
(c) 6x + x? (d) 2y + 5y2
(e) 4x° + 7x (f) 4x2 + 8x
(9) 12y +4y*  (h) 6x% —9x
(i) 40x2 + 50x  (j) 22y — 4y
Factorise

(a) x2 + xy (b) x? — 2xy
(c) xy + x2y (d) 2xy + 5y
(e) 4x%y —xy  (f) 3xy + 12y
(g) 45xy — 60y  (h) 4x% — 6y

(i) 2x% — 10y?

(j) 24x?% — 18x

Factorise

(a) 4ab + 6abc + 8ac
(b) 9x%y + 6xy — 15xy?
(c) 10ab? — 8ab + 2a?b
(d) 6xy — 7x2%y + 3xy?

Factorise

(a) 20x? — 30x3

(b) 4x> + 6x?

(c) 10y? — 15y + 25y3
(d) 12x* + 15x2 — 9x3
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Fill in the Gaps

AX6TT — £,XT6

(¥ + xg + ,x)xZ

£x + L, x— Lx 8 + X9 + ,xZ
NAR — Amxm ¥+ xg + Nxvx
.b.ds — bdg 2X0T + ¢X9
zAZ1 — ,281 XQT + %9
(zZ + £¢ — x)xg (9 —x)xz
AXST + £,x7T (9 —x7)x
AxST + ,xT1 9 — XZ¥
XST + AxZ1 (9 —x2)%
¥ + O)xz X9 + ,X
(€ + Ox (9 —x)x
»X8 + ¢X9 + ,xT 9 — x¥
eX8 t+ ¢X9 + 4 XC (9 —x)%
papuedx3 | pasiioldeq papuedx3 | pasui0)oey
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Extension

Factorise fully the following expressions:

(a) 6x—8. (h) 1207°h — 100R°%1*.

(b) 10z* + 5z. (i) yx +4y) -

(c) 5x° —20xy. () 8xy(x*+ y2) + 2x(yx + y°).

%y + oUxy~.

(d) 36x°y + 30xy? (k) 30d°e* — 15d°%e°.

(e) 8ab*c —16a*b°c. (1) 14b3c + 28b3c2 + 7a*b’c.

(f) 6d°e — d*e. (m) 6 — 10x%y.

(g) nr’ —2nrh. (n) SaZOb’7 + 20a30b” 15a2%",
1. 3x+12 8. X%y + x2y?

2 ¥2 4 ¥ 9. 2x3% + 10x2y?

3. 3x2 + 12x 10. 2x%y*® - 10x2y?
4. 3 - x 11. -2x3y° - 20x2%y?

5. x3 + X2 12. 2hx*y® + 10x?y?
8. 7x? + 21x2 13. 15h*x3y*® - 20h7x2y?
7. Xy - X2 14. 15TTh*x*y*z + 20TTh7x?y?

Page 32




Extension

The length of this rectangle 1s 4 units.
Its area 1s (12x — 8) square units.
Find the width of the rectangle.

? Area=12x -8

Q5 Simplify and then factorise
the following expressions. 3r

[a] 5a —8b + 13a — 4b
[b] 7r — 8s + 20s + 8r
[c] 11m — 4t + 14m — 6t 12

Q6 Find and factorise the
expression for the area of the 5
following compound shape.
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2 Solving Linear Equations 2
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Intelligent Practice

Solve the following equations using the balancing method:

1) 2(x+8) =41 10) 6(4 — x) = 50

2) 2(x +8) =43 11) 3(4 — x) = 25

3) 2(x —8) =43 12) 3(4 — 2x) = 25

4) 3(x—8) =43 13) —3(2x —4) = 25

5) 3(2x — 8) = 43 14) —3(2x — 4) = —25
6) 6(x —4) = 43 15) —5(2x — 4) = —25
7) 6(x —4) = 44 16) —5(—2x — 4) = —25
8) 6(x —4) = 48 17) 5(—2x — 4) = —25

9) 6(4—x) =148 18) 6(—2x —4) = —26
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Fluency Practice

Solve the following equations using the balancing method:
1) 2(x+3)+4(x+1) =22

2) 7(x—3)+5(x+2) =37

3) 3(x—2)4+2(x—5) =14

4) 2(2x—1)—4(3x—1) =18

5 5(2x+3)—6(x—1) =29

6) 4(5x —2)—6(3x—1) =12




Extension

Solve the following equations:

1. 3z+2(x—-1)=7

(L)
ﬁ
P
N
I
)
—
ﬁ
I
[y
~—
S—
+
bo
ﬁ
o
+
o0
|
-

10. 5:6(7—2(3—(1—1)))

11. 3(.5—(21—3(1—2))) =15

12. 2(3m+2(2m—3(x— 1))):31:—2(1— 1)
(

13. 7(32+2(22 - 3(z — 1)) - 42 =0




Intelligent Practice

Which side do you eliminate the variable from?
How would you balance both sides?

1)
2)
3)
4)
5)
6)
7)
8)

9)

2x+5=x+8

x+8=2x+5

8—x=2x+5

8—x=2x—-5

x+8=2x-5

2x+8=4x+5

2x+8=5—4x

8—2x=5—14x

8—2x=—-4x+5

10) 8 —2x =4x+5
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Backwards Faded

@ Sx+3=2x+7

@ Tx+4=3x+9

@ 3x+12=x+15

@ 2x + 11 =x+13

(=3) (=3)
S5x =2x +4 Tx =3x+5 3x=x+3
(—2x) (—2x)
3x =4 4x =5
3 3
4
X =—
3
@ Sx—3=2x47 @ Tx—6=3x+9 @ I —12=x 15 2+ 11=x—13
5x =2x+ 10 7x =3x + 15 3x =x-3
Je=10 4x =15
10
X =—
3

@5x+3=—2x+7

Sx ==2x+4

Tx =4

4
X —
7

Tx+6=—-3x+9

Tx =—3x+3

10x =3

@ I +12=—x+15

3x =—x+3

@ 2x +1l=—-x-13

@ —S5x+3=-2x+7

—Sx =-2x+4

-Ix+6=-3x+9

—7x =-3x+3

—4x =9

@ —3x+12=—x+15

-3x=—-x+3

ox4ll=—x—13
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Fluency Practice

Question 1:  Solve the following equations

@ 4x+1=2x+7 () Sx+4=3x+16 © 2x+8=x+12
d 7x+1=2x+46 () 6x—3=2x+13 0 Ix—10=7x+24
(8 2x+21=4x+5 (h) x+2=5x-2 ) 6x—9=4x-1
) 5x+2=16—-2x k) 3x-1=23-x M) 6x+8=38—4x
(m) 80 —x=8x—1 m) 2x+7=17—-8x (0) 15—x=27-3x

(P) 12x—=20=15x-38 (q) 35x+10=20x+175 () 14x=2x+60

Question 2:  Solve the following equations

@ 3x+3=x+8 ) 9x+ 10 ="7x+ 39 © 3x+1=7x-17
(d x+4=13-x (e) lbx+3=6x+24 ) x+12=06x+14
(8 7x+24=12x-12 (h) 2x+9 =48 —6x () 34 — 12x = 28x — 36

Question 3:  Solve the following equations

(@ 4x+15=x+3 ) 8x+40=3x+5 © 9x+7=11x+20

d 7x+9=2x-16 (&) 9x —70 =2x-91 () 4 —5x=3x+28

(8 10x+136=-8-2x () —6x+2=—-4x+10 (@O -1llx—-4=-3x+60
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Intelligent Practice

Solve the following equations using the balancing method:

1)
2)
3)
4)
5)
6)
7)
8)

9)

5x+7=2x+ 13

9 +5=7x+ 15

7x+3 =2x+ 28

10x+19=9x+4+9

7x +33 =4x + 18

3x+85=12x+ 4

2x+ 21 =6x+5

6x+ 11 =3x—4

6x +19 =10x —5

10) 8x — 7 = 3x — 32
11) 7 — 2x = 23 — 4x
12) 2 —5x =110 — 14x
13) 3—6x =7 — 2x
14) 17 — 18x = 81 — 10x

15) 2x +3 =10+ 2x
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Fluency Practice

Solve these equations.
(a) 5x =2x+ 18
(b) 6x =x+ 10

(c) 8x =2x+ 30
(d) 7x =3x—16
(e) 5x =3x+11

Solve these equations.
(a) 5x — 14 = 3x
(b) 7x — 6 = 4x

(c) 2x —7=x

(d) 7x +4 = 5x

(e) 6x + 15 = 4x

Solve these equations.
(a) 2x —3 =5x

(b) 3x+ 11 =4x
(c) 5x —12 = 8x
(d) 444+ 3x =7x
(e) x—9=2x

Solve these equations.
(a) 25 —2x = 3x

(b) 4x =7 — 3x
(c)—6x =15—x
(d) 20 — 6x = 2x

(e) 35 —4.5x = 0.5x
(f)—4x+ 11 =x

(g) 3.5x =16.5 - 2x
(h) 43 — x = 3x

(i) 7x =—=5x+6

(G) =9 —4x = —2x
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Purposeful Practice
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Purposeful Practice

Pick two expressions from the cards below and put

them equal to each other. Solve.

Equations with integer
solution:

Equations with fractional
solution:

3x + 10

2x—5

16 + x

o6x

5x + 12

54+ 2x

4x — 4

—2x + 12

5—x

10 — 3x

There is one pair of expressions that create an
unsolvable equation. Can you find them?
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Fluency Practice

QI+ =x-6)T U)

(1 =001 =(¢1 +x)¢ )

[+@+%6=C-1g—(C—-%8 @
O+ +x0)e=U1+X)7+(6+x0)Ss (&)
(L+xp)e=(C—-x0)6 (@) (S—x7)¢=(c—2xp)T ()

(E+X)p=(-%8 (a (6 +X)¢ =(¢+XG (o)

suonyenba Suimor[oj ay3 aA[0oS  :§ uonsan)
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Intelligent Practice

Solve the following equations using the balancing method:
1) 3(x+3)=302x—4)

2) 23+ x)=3(2x—4)

3) —2(3+x) =3(2x—4)

4) —2(3+x)=-32x—4)

5) —3(3—x) =3(2x —4)

6) 3(—3—x)=6(2x—4)

7) 3(x—5)—5=5(x+6)

8) 7(x+6)—1=4(x+2)

9) 6(x+2)=24—3(x—05)

10) 5(6 —x) —3=5—-3(x—2)
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Fluency Practice

Solve the following equations using the balancing method:
1) 5(2s — 8) + 1 = 3(s + 15)

2) 6(7 —w)—5=w — 40

3) 5d+1)+1=3d-3)—-1

4) 5(q —1) —10 = 2(5 —¢q) + 3

5 7(y — 1) —29 =y + 30

6) 4k —2)+4 =k -1

7) 33m —1) — 10 = 22m + 1) + 5

8 9k — 1) -9 =4k + 2) + 4

9) 4(t —2)+4 =2(t +2) — 2

10) 9(p — 2) — 15 = 3(p + 3) + 18
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Intelligent Practice

Solve the following equations using the balancing method:

1) 2-6=9
2)5—7:9
3)%—7:9
4) 247=9
5) 7+§:9
6) 7—3:9
7) ==9

8) 2x3—1 - 9
9) 2(x3—1) =9
]D)%;4)=9
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Fluency Practice

c—X ¥ —X

—_ = MH|
T ) 72-2S (p)
_Gg-xg _g+x
N|:+x (@) mlﬁlxm (e)

mo[aq suonenba ayy aa[0§ :z uonsany

__C € _ _
m+x|xlo (3) crxz 07 @
@.TX.N”% Nl.x.”k

A C)) L+X¢  (e)

mo[aq suonenba ayy aA[0§ :9 uonsany
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Intelligent Practice

Are the following equations ready to be cross multiplied?

X _i 5 _f
1) §+2_5 10)2x+1_5
2X _i i _i
2) 5+2—5 11)2x+1—5x
x_i 5 _i
3) 5 5 12) 2x+1  5x
) -
5) §=4
6) T+2=4
8 Z+1=1
5 4
9) ;-I_l:g
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Fluency Practice

MOl LI
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Intelligent Practice

Solve the following equations using cross multiplication:

1)

2)

3)

4)

5)

6)

7)

8)

9)

2x+1

14
2x—1

2x—1

10)
11)
12)

7

3

7

3

7

3

2x—1__
- =

2x—1__
6

1-2x
6

7

7

7
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Fluency Practice

MHE (v) w+k”mlkm (3)
[ C+x _ z
L r ‘ G
= =) =
-z e+ O Trax o P
£__v t_ ¢
¢ crx @ e 1+r
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Fluency Practice

Solve the following equations using the balancing method:

3x—-5 _ 2x+4

1) 5 7
2) 4x—-1 _ 3x—2
3 2
3) 2(x+3) — 3x—2
5 2
14 7
4) =
2x—1 3x—2
6 7
5) =
2x—1 3x—2
6 12
6) =
1-2x 7x—14
3 5
7) =
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Fluency Practice

Creating Write an equation for each description.

& Solving The first one has been done for you.
Solve to find x.

| think of a number... x

Equation

| multiply it by 3 and add 5.
The answer is 14.

3x+5=14

| subtract 5 from it.
The answer is 8.

| multiply it by 4 and subtract 4.
The answer is 10.

| divide it by 4.
The answer is 8

| multiply it by 5.
The answer is 10.

| subtract 5 and divide by 2.
The answer is 14

| multiply it by 4 and divide by 5.
The answer is 10

| multiply it by 2 and subtract 10.
The answer is 8.

| add 8 and divide 4.
The answer is 14.

| multiply by 3, add 6, then divide by
3. The answer is 10.

| add 3 and multiply by 4.
The answer is 8.

| add 2, multiply by 7 and then
divide by 2. The answer is 14.

| divide by 4, then add 6.
The answer is 8.
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Fluency Practice

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

I think of a number.
I multiply the number by 3 and then add 5.
The answer is 29.

(a) Form an equation in terms of x.
(b) Solve the equation to find the original number.

I think of a number.
I multiply the number by 5 and then subtract 2.
The answer is 58.

(a) Form an equation in terms of x.
(b) Solve the equation to find the original number.

I think of a number.
I divide the number by 2 and then add 1.
The answer is 7.

(a) Form an equation in terms of x.
(b) Solve the equation to find the original number.

Gregory is x years old.
Daisy is 2 years older than Gregory
The sum of their ages is 40.

(a) Form an equation in terms of x
(b) Solve the equation and work out Gregory’s and Daisy’s ages.

Robert is x years old.
Hannah is 7 years younger than Robert
The sum of their ages is 61.

(a) Form an equation in terms of x
(b) Solve the equation and work out Robert’s and Hannah'’s ages.

Michael is x years old.
Jenny is twice as old as Michael
The sum of their ages is 57.

(a) Form an equation in terms of x
(b) Solve the equation and work out Michael’s and Jenny’s ages.
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Fluency Practice

Question 7: Fiona is x years old.
Thomas is 3 years older than Fiona.
Cara is twice as old as Fiona.
The sum of their ages is 51.

(a) Form an equation in terms of x
(b) Solve the equation and work out Fiona’s, Thomas’s and Cara’s ages.

Question 8: Alan is x years old.
Barry is ten years younger than Alan.
Kevin is double Alan’s age.
The sum of their ages is 54.

(a) Form an equation in terms of x
(b) Solve the equation and work out Alan’s, Barry’s and Kevin's ages.

Question 9: Rebecca is x years old.
Mary is 8 years older than Rebecca.
Jill is three times older than Mary.
The sum of their ages is 67.

(a) Form an equation in terms of x
(b) Solve the equation and work out Rebecca’s, Mary’s and Jill’s ages.

Question 10: Andy has x pence.
Kelly has 7 pence more than Andy.
Georgia has 9 pence less than Andy.
The total amount of money they have is £1.48

(a) Form an equation in terms of x
(b) Solve the equation and work out how much money each has.

Question 11: Billy has x pounds.
Liam has twice as much money as Billy.
Nicola has three times as much money as Liam.
The total amount of money they have is £180

(a) Form an equation in terms of x
(b) Solve the equation and work out how much money each has.
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Fluency Practice

Question 12:

Question 13:

Question 14:

Question 15:

Question 16:

Question 17:

Farmer Jones has x sheep

Farmer Smith has 100 more sheep than Farmer Jones.
Farmer White has twice as many sheep as Farmer Jones.

In total there are 2500 sheep.

w2

(a) Form an equation in terms of x

(b) Solve the equation and work out how many sheep each farmer has.

The cost of a TV is £x
The cost of a DVD player is £45 less than a TV.
The total cost of the TV and DVD player is £235

(a) Form an equation in terms of x
(b) Find the costofa TV

The sum of three consecutive numbers is 51.

(a) Form an equation in terms of x
(b) Solve the equation and work out each number.

The sum of five consecutive numbers is 110.

(a) Form an equation in terms of x
(b) Solve the equation and work out each number.

A rectangular field is 7 metres longer than wide.
The perimeter of the field is 106m.

(a) Find the dimensions of the field.
(b) Find the area of the field.

A rectangular field is 20 metres longer than wide.
The perimeter of the field is 280m.

(a) Find the dimensions of the field.
(b) Find the area of the field.

Hint:

Three consecutive
numbers can be written
asn,n+1,n+2
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Fluency Practice

Question 4: Calculate x in each of these diagrams.

@ (b) ©
20°
X+ 30°

(@
x +20 2x + 10 3x +10°
Do brxe20 b e
@)

(f)
2x+25° / x-10° 2x - 90°\:< +60°
(

(8) (h)
3x +10° \Jx +12° 3x + 113"/500 -x
( )
® )]
x - 10°
x + 40°
x + 20°

Question 5: Calculate x in each of these diagrams.
@ (®)
X
x-10
A
@
x+14
2x - 10 B

/\ ()

\ » (N
(e) N

‘

Question 6: Calculate x in each of these diagrams.

Hint:
Angles in a pentagon
add up to 540°
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Fluency Practice

Question 1: For each rectangle below, find x. Then use x to find the length and width of each.
The expressions for lengths and widths are in centimetres.

(a) Perimeter = 24cm (b) Perimeter = 56cm (c) Perimeter = 88cm
KD x+12 3x
X ul s e x X
o L k L ]
(d) Perimeter = 38cm © Perimeter = 158cm ®) Perimeter = 60cm
2x + 3 5x + 3 x+9
i | x+1 i | 2x +6 i j x-3
(g8) Perimeter = 2m (h) Perimeter = 82cm (i) Perimeter = 40cm
2x -9 6x +1 3x+4
i Ix+1 [ 110-x i Tox -1

Question 2: Each shape below is regular. For each, find x and the length of each side.

(d)  Perimeter = 27cm ()  Pperimeter=52cm (€ Pperimeter = 93cm
A . 3X-ZA
(e) : - ()
Perimeter = 75cm Perimeter = 102cm Perimeter = 64cm

2x+5

Question 3: For each shape below, find x.

€)) (b) (@
Perimeter = 38cm Perimeter = 30cm Perimeter = 85.5cm
{ f x + 10 ﬁ&d X+
10 - x X+9
(d (e) )
Perimeter = 46cm Perimeter = 24cm Perimeter = 162cm
2x+1
Bbx +5
X X
X + 9 X + 7 2x+1
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Fluency Practice

5x+3

4 2X

SX+9

The diagram shows a rectangle. The sides are measured in centimetres.
(a) Explainwhy 5x+3=3x+9

(1)
(b) Solve 5x+3=3x+9
X Siiiitieinnnna cm
(2)
(c) Calculate the perimeter of the rectangle.
..................... cm
(2)
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Fluency Practice

A rectangle is shown below.

2x+ 9

4x + 1

(a) Explainwhy 4x+1=2x+9

1)
(b) Find the size of x.
X = riiiiiiinianens cm
(2)
(c) Work out the area of the rectangle.
...................... cm?
(2)
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Fluency Practice

Shown below is an isosceles triangle. Each side is measured in centimetres.

3x -1 X+9

X+1

(a) Explainwhy 3x-1=x+9

(1)
(b) Solve the equation above.
X = eeeeeee e cm
(2)
(c) Calculate the perimeter of the triangle.
...................... cm
(2)
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Fluency Practice

Question 1 134 C

A rectangle is shown in the diagram below.

13

x—3

All the measurements are in centimetres.
The area of the rectangle is 91 cm?.

Work out the value of x.

Question3 [1HA3/4 C

A triangle is shown in the diagram below.

2x—"T

11

All the measurements are in centimetres.

The area of the triangle is 33 cm?.

Work out the value of x.

Question2 [1H3[4 C

A parallelogram is shown in the diagram below.

2x+ 3

8

All the measurements are in centimetres.
The area of the parallelogram is 48 cm?.

Work out the value of x.

Question4 [1HA314 C

A triangle is shown in the diagram below.

2x— 3

9

All the measurements are in centimetres.
The area of the triangle is 9 cm?.

Find the value of x.




Fluency Practice

Question 1 112K C

Ais shown in the diagram below.

X

3x—15

All the measurements are in centimetres.

The area of the trapezium is 25 cm?.

Work out the value of x.

Question 3  [1]2H C

The diagram below shows a trapezium.

20

15

All the measurements are in centimetres.

The area of the trapezium is 70 cm?.

Work out the value of x.

Question2 [12H4 C

A is shown in the diagram below.

x+3

3x—14

All the measurements are in centimetres.

The area of the trapezium is 51 cm?.

Work out the value of x.

Question 4 [12H4 C

A is shown in the diagram below.

11

A

3x+ 2

8
All the measurements are in centimetres.
The area of the trapezium is 76 cm?.

Find the value of x.




Fluency Practice

The diagram shows two different rectangles, labelled A and B.

B 11x—1

All the measurements are in centimetres.
The area of rectangle A is equal to the area of rectangle B.

Work out the value of x.

Question 3  [12H C

The diagram shows a rectangle and a triangle.

8x

Idx —4 3

All the measurements are in centimetres.
The area of the rectangle is equal to the area of the triangle.

Work out the value of x.

Question 2 Cc

The diagram shows a rectangle and a parallelogram.

2x — 6

[/

>

5 2x — 2

All the measurements are in centimetres.
The area of the rectangle is equal to the area of the parallelogram.

Work out the value of x.

Question 4 C

The diagram shows a rectangle and a triangle.

2x

4 2x—3
All the measurements are in centimetres.

The area of the rectangle is twice the area of the triangle.

Work out the perimeter of the rectangle.
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Extension

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

A rectangle is 5cm longer than it is wide.
The perimeter of the rectangle is 86cm.
How long is the rectangle?

A rectangle is 8cm longer than it is wide.
The perimeter of the rectangle is 72cm.
How wide is the rectangle?

Each side of an isosceles triangle is 4cm longer than the base.
The perimeter of the triangle is 44cm.
How long is the base of the triangle?

Three angles form a straight line.

The two smaller angles are equal.

The largest angle is three times larger than each of the smaller angles.
Work out the size of each of the three angles.

Simon draws a right angled triangle.

One angle is 90°.

Of the other two angles, one is 22° larger than the other.
Work out the size of the smallest angle.

Below both rectangles have the same perimeter.
Find the area of rectangle B. %

15¢cm

6cm 4x + 1

Rectangle A

Rectangle B

Find the perimeters of the rectangles below.
The expressions for the lengths and widths are in centimetres.

4x + 1 11x - 2

(a)

(b)

X 2x +1 2x +1

2x+9 x + 18

Page 105




Solving Linear Equations Spider

X—L1T=¢E+XC

X+ L1 =¢€+XC

LIT = €+ X

r
LT = — = x
X LT e+xe | 0
LT _£+XT
I T
LT =€+ X7

LT =X7—¢€

LT = (£ +%)Z C+x7=1L1 LT =€ — X7
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(¥ +x2)§ =9+ (1 —xg)y 2nos

(7 +x)g = (2 — x)7 @nios

0T = (IT +xg)z @nlos

() () (6)
X9+ 1 =%—XG °AOS S+ XZ =17+ X9 3A0S 9+ Xg=XG+4+ (0T °AoS

1) (®) (p)
R|®”H+R© 9A|0S $H+R”m+k.,v 9A|0S @”mn_'R.N 9A|0S

(@) (q) (e)

suonenb3 seauiq buinjos
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Fluency Practice

Solve these equations.
(@) 3(x+1) =18
(b) 3(x—1) =18
(c) 4(x—3)=38

(d) 10=2(x+7)
(e) 5(x—2)=38

(f) 25=4(x+4)

Solve these equations.
(@ 3(x+1)=2x

(b) 4x = 6(x — 3)

(c) 4(x+5)=x+2
(d) 4(x—1)=2x+5
(e) 2(x+5)=x-3
(f) 3x—1=23x+4)

Solve these equations.

@ 3x+1)=2(x+4)
(b) 3(x—1)=2(x+4)
(c) 4(x—1) =2(x+4)
(d) 4(x—-3)=2(x—-1)
(e) 5(x+1)=22x+5)
f 2x—1)=7(x+4)
(9) 3(x—1)=4(x+2)
(h) 3(2x —1) =8(x + 2)

Solve these equations.

@ 3x+1D+2(x+4)=1
(b) 3(x—1)+2x =12

(c) 5x+2(x+3) =41

(d) 4(x+2)—-2(x+1)=2
(e) 5(x+3)—3(x—1)=30
) 3=7x—3)—-2(x—1)
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Fluency Practice

Solve:

@2x+3)=16 (b)3(x—1)=9
()20=5(x+1) (d)2(3+x)=38
(e)3(x—4)=18 (f)5(x—0.5) =15
(@2x+6)=-2 (h)4(x—1)=6
()7 =2(x—=5) (G) -8(x+4)=16

Solve:

@) 2x3+3 _c (b) 3x7_2 _1
© 6= 4x3+2 ) 5+62x _ 5
©) 3x5—6 — 15 ) 5x4—6 — 3
(@) 1= 4x3—2 ) 14—-;39( — >
0 2x3—9 =§ G) 4.8 = 2x3—1
Solve:

3x
(a) 7+1=10 (b) ?—2=3
(© 2+%"=8 (d) 3?"+1.2=4.8
2x 2x
(€ Z45=1 () =-4=0
(@ 5=2-7 () T+5=15

M ;+5=2 G 2+5=-1

Solve:
(a) 5(4+x) =18 (b) =+8=7

3—-2x

(c) -
(e) 1=

=3 (d)0=6(x—4)

0.5x—4
5

(@50=4@—7)(ma2=%—63

f 2(x+3)=-1
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Harder Linear Equations

€ g
_‘+N|Rm = €+ %z
Am+x%v% = Slxwvm

E+X% = z7m (0

- - S
(€~ = (€ + xX2)¢ (1)
() uonoas

Z- X =y ()

Lext=-xZ (g

xw|mvu8W|om (s)

el -xp =gl =Xy (p)

c+xy=2-x% ()

L +x$=gexy (2)

e+xL=grxy (1)

(1) uonoss

-
I
o
~
I
=
al
N
SN

x-=o0z (1)

=
—|™
]

(1) uonoss
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Fluency Practice

Solve these equations.
@) 3x+1=2x+9
(b) 4x+1=2x+9
(c) 1+4x=x+10
(d) 4x —3 =x+ 15
(e) 4x+7=2x—-1
() 6x+5=10+ 4x

Solve these equations.
@) 2x+1=7x+16
(b) 3x —2=9x + 10
(c) x—8=4x+7

(d) 5x+14=8x—-1
() 9+4x =6x—2
(fl x—7=5x—-5

Solve these equations.
(@) 6+2x=11-3x
(b) 7x —3 =12 —-3x
() 1—4x =5+ 4x
(d) 11 —x=7—2x
() 6.5—5x=25x—4
() —3x—7=11—-8x

(a) The rectangle shown has opposite
sides of length (2x + 5) cm and
(4x — 3) cm. Find the value of x and

hence its 2x + 5
area. N

4x —3
4 cm

(b) Given that the triangle shown is
isosceles, find the value of x and hence its

perimeter.
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Fluency Practice

Solve

xX+2 x—1
@5 =4 ®==2

6x+3 5x—6
%=1 @——=1

2x+10 2x—1
@——=4 ©O—F—=3

2x—1 5x-3

@1=""F m9I==
Solve

2x+3 b 4x-7
@—=—=x (—F—=x

x_—l—3 _ x_—l q 2x+1 _ 3x-1
© =~ =73 ===

4_x _ 2x-1 ¢ 5x+3 x_+3
®)~ =3 H——=7
Solve

@§—2=3 @§+7=5

x+1

@jr—1:5(m§;+2=6

2x+8
5

(e) —7:1m1:%+7

Ben is x cm tall. Talia is 8 cm taller than
Ben. Belle is 2cm shorter than Ben. Their
mean height is 160 cm. Find Ben’s
height.

A triangle has base (2x + 9) cm and
height 4 cm. Its area is 42 cm?. Find the
value of x and hence the base of the
triangle.
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Consecutive Numbers
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Interwoven Maths — Solving Linear Equations with Decimals
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Interwoven Maths — Solving Equations with Areas of Trapeziums
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Interwoven Maths — Solving Equations with Areas of Trapeziums
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Maths Venns
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3 Sequences
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Fluency Practice

1)

2)

3)

4)

5)

A sequence starts with: 34, 38, 42, 46...
Work out the next 3 terms.

A sequence starts with: 19, 25, 31, 37...
Work out the next 4 terms.

A sequence starts with: 12, 6, 0, -6...
Calculate the next 3 terms.

A sequence starts with: 22, 18, 14, 10...
Calculate the next 4 terms.

A sequence starts with: 22, 19, 16, 13...
Find the next 3 terms.
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Fluency Practice

Use the common difference to work out the next term:

1) 13,20,27,34, .. 13) 24,21,18, 15, ...

2) 7,11,15,19, ... 14) 72,63,54,45, ...

3) 6,11,16,21, ... 15) 12,10, 8,6, ...

4) 9,17,25,33, .. 16) 24,16,8,0, ...

5) 12,16, 20, 24, ... 17) —1,-3,-5,-7, ...

6) 10,16,22,28, ... 18) —49,—-58,—-67,-76, ...
7) —4,4,12,20, ... 19) —18,—-21,-24,-27, ...
8) 8,13,18,23,... 20) —8,—6,—4,-2, ...

9) 27,35,43,51, .. 21) —9.5,—-15.5,—-21.5,-27.5, ...
10) 7,12,17,22, ... 22) 7.5,17.5,27.5,37.5, ...
11) 8,15,22,29, ... 23) —15,-9.5,—-4,1.5, ...

12) 5,9,13,17, ...
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Fluency Practice

1)

2)

3)

4)

5)

A sequence starts with: 1, 5, 25, 125...
Find the next 2 terms.

A sequence starts with: 3072, 768, 192, 48...
Calculate the next 3 terms.

A sequence starts with: 8, 16, 32, 64...
Find the next 4 terms.

A sequence starts with: 8, 32, 128, 512...
Find the next 4 terms.

A sequence starts with: 1024, 256, 64, 16...
Work out the next 3 terms.
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Fluency Practice

1)

2)

3)

4)

5)

A sequence starts with 3,10,13, 23,36 ...
Find the next two terms in the sequence.

A sequence starts with 2,10,12, 22,34 ...
Find the next two terms in the sequence.

A sequence starts with 1,9, 10,19, 29 ...
Find the next two terms in the sequence.

A sequence starts with 4, 8,12, 20,32 ...
Find the next two terms in the sequence.

A sequence starts with 5,10, 15, 25, 40 ...
Find the next two terms in the sequence.
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Fluency Practice
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Fluency Practice

State the rule, in words, for each sequence:

1)
2)
3)
4)
5)
6)
7)
8)

9)

10) 72,63,54,45, ...

13,20, 27, 34, ...
7,11,15,19, ...
6,11, 16,21, ...
9,17,25,33, ...
12,16, 20, 24, ...
10,16, 22,28, ...
—4,4,12, 20, ...
8,13,18,23, ...

24,21,18, 15, ...

11) 12,10,8,6, ...

12) 24,16,8,0, ...

13) 4,8, 16,32, ...

14) 64,32,16,8, ...

15) 3,12,48,192, ...

16) 50,10, 2,0.4, ...

17) —1,-3,-5,—7, ...

18) —49, —58,—67,—76, ...

19) —18,—21,—24, 27, ..

20) —8,—6,—4,—2, ...

21) —9.5,—15.5,—21.5, —27.5, ...
22) 7.5,17.5,27.5,37.5, ...

23) —15,-9.5,—4,1.5, ...
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Fluency Practice
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Extension

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

Question 8:

Question 9:

Question 10:

Question 11:

Here are the first four terms of a number sequence 9, 15,21,27, ...

(a) Write down the next term of the number sequence.
(b) Explain how you found your answer to (a)

James says that the 20th term of the sequence is 122
(c) Explain why James must be wrong.

Here are the first four terms of a number sequence 5, 8, 11, 14, ...

(a) Write down the next term of the number sequence.
(b) Find the 10th term of the sequence.

The 100th term of the number sequence is 302

(c) Work out the 101st term of the number sequence.
(d) Work out the 99th term of the number sequence.

Here are the first four terms of a number sequence 9,13,17,21, ...
Work out the difference between the 10th term and 15th term in the sequence.

Here are the first five terms of a number sequence 18, 30, 42, 54, 66, ...

(a) Write down the next term of the number sequence
883 is not a term in this number sequence.

(b) Explain why.

The first term of a sequence is 3
The rule for continuing the sequence is multiply by 4 then subtract 5

(a) What is the second term of the sequence?
(b) What is the third term of the sequence?

The second term of a sequence is 26
The rule for continuing the sequence is Add 7 then multiply by 2

(a) What is the first term of the sequence?
(b) What is the third term of the sequence?

2,6,22,86, ...
The rule for continuing the sequence is multiply by a then subtractb

Find the values ofaand b
Here are the first four terms of a number sequence 4,9, 14,19, ...
Here are the first four terms of another number sequence —11, —5,1,7, ...

Find three numbers that are in both number sequences.
A number sequence is generated by increasing by the same amount each time.
The first term is 7 and the fifth term is 13.

Work out the fourth term.

Write down the next two terms in this sequence

S5a — b, 9a —2b, 13a — 3b,

Find the next term in these sequences

(@ O, TTEFE .. () M,TW,T,F .. (©) R,0,Y,G,B, ..

(d) 1,11,21,1211, ..
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Fluency Practice

Determine whether the sequences are Linear, Geometric,
Quadratic or Fibonacci-Type:

1) 2,6,18,54, ...

2) 2,7,14,23, ..

3) 3,8,11,19,..

4) 4,5,12,25, ...

5) 9,13,17,21, ...

6) 88,44,22,11, ..

7) 29,21,13,5, ...

8) 2,5,14,29, ..

9) -3,—-6,—9,—-12,...

10) 3,10,13,23, ...
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Fluency Practice

|dentify whether the following sequences are

arithmetic or geometric:

1,4, 16, 64, 256,...

9 4,-1,-6,...

5,25,45,65,...

125, 100, 80, 64, ...

2727, 909, 303, 101,...

Identify whether the following sequences are
arithmetic, geometric, or quadratic:

8, 13, 20, 29, 40,... (f) 3,8,17,30,47,...
5, 20, 45, 80, 125... () 1,1.1,1.21,1.331,...
2,6,18,54,... (h) 16, 24, 36, 54,...
4,10, 22, 40, 64... (i) 200, 180, 162, 145.8,...
1280, 320, 80, 20,... (j) 348, 490, 700, 1000,...

ldentify whether the following are arithmetic, geometric,
or quadratic, and find the next term in each sequence.

N |—

0, 7,18, 33,52, 75,...

1
6

3, -6, 12, -24, 48,...

-1.4,-2.2,-3,-3.8,...
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Extension

FILL THE GAPS

Determine the missing humbers in each sequence.
The type of sequence is written next tfo it.

Arithmetic 8 2 9

Geometric 6 54

Fibonacci s 37|

Quadratic 4 7 12

22227772 10 21 36| ..
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Fluency Practice

Put the following sequences in the correct column:

2,4,6,8, ...
—3,—10,—-17,-24, ...
31,32,33,34, ...
1,4,9,16, ...

8,16, 24,32, ...
100,80, 70, 65, ...
7,—=7,7,—7, ..
7,15,23,31, ...

2,5,9,14, ...

aa+3,a+6,a+09,..

7,2.5,—2,-6.5, ...

Linear Sequences

Not Linear Sequences
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Fluency Practice
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Nth Term of a Linear Sequence Spider
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More-Same-Less — Nth Term of a Linear Sequence
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Fluency Practice

Find the nt" term of the following sequences:

1) =,2,1,1%, ...
3° 3 3

2)
1 2 3 4

3) Tioisig

4) 21,112, ..
3 3

5) =,21,1=,..
24 4

6 2,2 1,1=,..
5’5 5

7) 11215)1)"'
2’376

8) 1,1%,2-,3,..

373

9 21,11 1% ..
6 3
1 5 3 7

10) 12151317, ..
2’8’4’8

11)

) nun

AN

6 1
,;,1;,1

S| w

12) 32,2%,2,1=, ...
3 3 3
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Intelligent Practice
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Fluency Practice
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Intelligent Practice

Generate the first 5 terms of each sequence:

1) 2n 10) %n +10
2) 3n 1

11) En +5
3) 4n )

12) — ETL +5
4) 4n+1

13) —=n—5
5) 4n+7 2
7) 4n—10 15) =7n =5

9) n+10
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Fluency Practice

2 342 199 11 2 35 62 190 21 9
370 505 153 51 25 6 13 6 403 60
-3 189 -10 19 8 -210 -7 39 198 907
200 55 3 14 310 15 14 457 10 105
17 14 33 150 28 340 38 15 -1 66
10 4 100 27 692 -130 303 11 83 385
306 10 6 598 233 13 198 25 107 253
100 -1 15 52 89 5 30 175 109 18
255 690 803 7 5 43 19 6 20 -280
16 8 -9 4 19 298 -460 10 -10 398
11 10 250 394 59 25 97 397 22 3
199 30 101 18 16 18 53 9 201 503
28 58 160 195 4 100 399 55 40 7
2 342 199 11 2 35 62 190 21 9
370 505 153 51 25 6 13 6 403 60
-3 189 -10 19 8 -210 -7 39 198 907
200 55 3 14 310 15 14 457 10 105
nt" term 15t term 2" term S5thterm | 10*"term | 50 term | 100" term
2n + 1

n — 2

5n + 3

2n

3n + 3

n — 8

n+5

n+9

2n — 11

On + 7

6n — 2

n — 10

8n + 3

200 — n

400 - 3n

3n + 10

n — 1

5n + 5

40 - 5n

20- 3n

Work out the terms in the sequences above, and then cross off each number in the grid at the
top of this page. Some numbers appear in the top grid more than once — only cross one off at a
time. When you’re done, there will be 10 numbers left in the top grid. Add them all up!
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Extension

Here are the nth terms for 6 different linear sequences:

3n+5 2n-1 34 -5n

n-6 33-4n 3n-7

How many of the sequences above do each of the
following numbers appear in?

-6, -3, -1, 17, 26, 29

Order the numbers in order of which appears in the most
to the least

773 is in the following sequences:
2n +a
3n+b
4n +c
5n+d
6n + e

Find the value of a, b, ¢, d and e
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Fluency Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

The nth term of a sequence is 5(4n + 1)
Work out the 30th term of the sequence.

The nth term of a sequence is 5(2n — 6)
Work out the 20th term of the sequence.

The nth term of a sequence is 2(—2n + 5)
Work out the 8th term of the sequence.

The nth term of a sequence is 4(—4n — 4)
Work out the 30th term of the sequence.

The nth term of a sequence isn? + 5n + 1
Work out the 10th term of the sequence.

The nth term of a sequenceisn® — 3n + 4
Work out the 10th term of the sequence.

The nth term of a sequence is 2n? +n + 5
Work out the 20th term of the sequence.

The nth term of a sequenceis 3n? —n + 4
Work out the 50th term of the sequence.

The nth term of a sequence is 4n? + 2n — 6
Work out the 20th term of the sequence.

10) The nth term of a sequenceis 4n®> —n+ 6

Work out the 10th term of the sequence.
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Fluency Practice
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Fluency Practice
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Fluency Practice

Work out the first four terms of the
sequence with these nth terms.

(@ n+1 (b) n+2
() 2n+1 (d) 2n+2
(e) 3n+2 (f) 3n-2
(g9 05n+3 (h) 6-n
0 12-n 6)) 12-2n

Find the nth term for each of these
sequences.

(a) 4,7,10,13,...
(b) 5,8,11,14,...
(c) 5,913,17,..
(d) 4,8,12,16,...
(e) 0,4,8,12,..

(fh 4,56,7,..
(9) 10,8,6,4,..
(h) 10,5,0,-5,..
(iy 10,9,8,7,..

Gy -10,-9,-8,-7,..

Find the nth term of these sequences.
(a) 1.5,2,25,3,..

(b) 4.2,4.4,4.6,4.8, ...

(¢) 8,7.5,7,6.5,..

(dy -—2,-2.5,-3,-3.5,..

Find the 100th term of these sequences.
(a) 5,9,13,17,...

(b) 3,9,15,21,..

(c) 1.5,3,4.5,6,..

(d) 4,2,0,—-2,..

1 3
(e) E’ 1)5; 2;

f -3,-5-7,-9,..
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Fluency Practice
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Fill in the Gaps
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Fluency Practice

Question 1:

Question 2:

These patterns are made from sticks

ANVAVERVAVAN

Pattern 1 Pattern 2 Pattern 3

(a) Draw pattern 4

(b) Draw pattern 5

(c) How many sticks will there be in pattern 67
(d) How many sticks will there be in pattern 10?
(e) Which pattern will use 31 sticks?

Theo says that he has made a pattern with exactly 100 sticks.

(f) Explain why Theo must be wrong.

Here are some patterns of dots

°

° °

o ° L4

o o e o o e & o o
° o ®

° °

°

Pattern 1 Pattern 2 Pattern 3

(a) Continue the pattern to show pattern 4
(b) How many dots will there be in pattern 6?
(c) Which pattern will use 28 dots?

(d) Which pattern will use 43 dots?

Pattern 800 has 2401 dots.

(e) How many dots will pattern 801 have?
(f) How many dots will pattern 799 have?
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Fluency Practice

Question 3: The patterns below are made from sticks

(a) Complete the table for pattern 4.

/l |\ / |\ / |\ Pattern Number 1 ’ 2 ‘ 3 ‘ 4
\—/ \—/ \_/ Number of
. 8 14 20
Pattern 1 | Sticks |
Pattern 2 —_
Pattern 3

(b) Sketch pattern 5.

Here is a rule for working out the number of sticks

Multiply pattern number by 6 and add 2

(c) How many sticks will be in pattern 30?
(d) How many sticks will be in pattern 1207
(e) Which pattern will have 80 sticks?

(f) Which pattern will have 482 sticks?

Question 4: The diagram shows a sequence of patterns

O O OO OO
a) Draw pattern 4.
) rawp O O O

O O O O
(b) Work out the number of circles O O

in pattern 5.
Pattern 1 Pattern 2 Pattern 3

(c) Write down a rule for continuing the patterns.

(d) Explain why you cannot make a pattern with exactly 66 circles.

(e) Complete this rule

Number of circles = Pattern number x -
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Fluency Practice

Question 5:  The patterns below are made from sticks.

Pattern1 Pattern2 Pattern 3

(a) Write an expression, in terms of n, for the number of sticks in pattern n
(b) How many sticks will there be in pattern 55?
(c) Which pattern number will use exactly 100 sticks?

Question 6: These patterns are made from sticks.

Pattern 1 Pattern 2 Pattern 3

(a) Write an expression, in terms of n, for the number of sticks in pattern n
(b) How many sticks will there be in pattern 2207
(c) Which pattern number will use exactly 139 sticks?

Question 7:  The patterns below are made from squares and triangles.

S L

Pattern 1 Pattern 2 Pattern 3

(a) How many triangles are there in pattern 6?
(b) How many squares are there in pattern 7?

(c) Write an expression, in terms of n, for the number of squares in pattern n
(d) Write an expression, in terms of n, for the number of triangles in pattern n

Page 191




Extension

Question 1: Here is a pattern made with circular discs.

(a) Find an expression, in terms of n, for the O O O O
number of discs in pattern number n. O O O O O O
Olivia has 103 discs. OO OO0 OO0
(b) Can Olivia make a pattern in this sequence O O O O
using exactly 103 discs? O O
Explain your answer. pattern pattern pattern
number 1 number 2 number 3
Question 2: Here is a pattern of blue and yellow squares.
Pattern 1 Pattern 2 Pattern 3
Which statements below are true?
A Pattern 5 has 9 blue squares B The number of yellow squares is always even
C Pattern 10 has 50 squares in total D Every pattern has more yellow than blue squares
E Pattern 7 has 28 yellow squares F The number of blue squares in Pattern 16 is a

prime number

Page 194




Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 1: The first 4 numbers in the Fibonacci sequence are 1, 1,2, 3, ...

(a) What is the 5th term of the Fibonacci sequence?
(b) What is the 6th term of the Fibonacci sequence?
(c) Describe the rule for continuing the Fibonacci sequence.

Question 2:  Find the next three terms of the following Fibonacci-style sequences

(a) 2,4,6, 10, ... (b)3,6,9,15, ... (©) 4,8, 12,20, ...
(d) 15,23, 38,61, ... (e)5,12,17,29, ... (f)=3,5,2,7, ...
(2)35,60,95,155, ...  (h) =1, =3, =4, =7, ... (i) 1.2,2.7,3.9,6.6, ...

(1) 0.11,2.32,2.43,4.75, ... (k) =5.1,1.1, =4, —=2.9, ...(1) =0.5, = 0.7, —= 1.2, = 1.9, ...

1 3 4 7 5 7 38
Mo W ey O

Question 3: Find the missing term in each of the Fibonacci-style sequences below.
(& [, 13,20,33,... (b) 11,1, 26,41, ... (c) [, 69,109,178, ...

(d) [J,3.7,4.9,86, ... (e) 26.3,[1, 64.4,102.5, ... (f) 10.25,[7, 25.75,41.25, ...

5 13
(g) 6’|:|’4’2"" (h) _129D9 _4749"' (I)D’ _Z’ _27_ T'-,

Question 1: For each of the following Fibonacci-style sequences, find the next 4 terms.

(@) a, 4a, 5a, 9a, ... (b) 3x,3x+y, 6x+y, 9x +2y, ..
(c) 6a, —2a, 4a, 2a, ... (d 2y, y+2z,3y+z, ...
(e) 4x — 5y, 2x —y, 6x — 6y, ... )—x,x+y,y,...
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Fluency Practice

Determine whether each of these
sequences is a Fibonacci-like sequence.

(@) 1,1,2,3,5,8,13, ...
0 1,2,3,6,11,20,37,..
(c) 2,4,6,10,16, 26, ...
(d)-1,3,2,5,7,12, ...

Fill in the missing terms in each of these
Fibonacci-like sequences.

1st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th
1] 3
2| 7
5 | 7
7 18
20 | 33
2| 4
10 19
6 15

(a) Milly think that 70 is in the Fibonacci-

like sequence that starts 6,10, 16,26, ...
Is Milly correct? Explain your answer.

(b) A Fibonacci-like sequence contains the

third term 10. Suggest two possible
sequences, and give their first five terms.

(c) The sum of the first three terms of a
Fibonacci-like sequence is zero. What is
the third term?

(d) The first two terms of a Fibonacci-like
sequence are a and 2a. Find the next five
terms of the sequence.
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Fill in the Gaps
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Fluency Practice
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Intelligent Practice

1) Is101 in the sequence 1,4,7,10,13,...?

2) 1s101 in the sequence 4,7,10,13, 16, ...?

3) Is101 in the sequence 5,8,11,14,17,...?

4) Is101 in the sequence 5,9,13,17, 21, ...?

5) 1s1010 in the sequence 50,90,130,170, 210, ...?
6) Is—101in the sequence 13,10,7,4,1, ...7

7) 1s =110 in the sequence 16,13,10,7,4, ...?

8) Is—110in the sequence 17,14,11,8,5,...?

9) Is —101 in the sequence 21,17,13,9,5,...?

10)Is —1010 in the sequence 210,170,130, 90, 50, ...?
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Fluency Practice

(@) The first four terms of a sequence are

3,7,11,15, ... Is 50 in the sequence?
Explain your answer.

(b) The first four terms of a sequence are
—4,-2,0,2,... Is 33 in the sequence?
Explain your answer.

(c) The first four terms of a sequence are
1,6,11,16,... Is 41 in the sequence?
Explain your answer.

(@) The first four terms of a sequence are
6,9,12,15, ... Is 39 in the sequence?
Explain your answer.

(b) The first four terms of a sequence are

7,10,13,16,... Is 67 in the sequence?
Explain your answer.

(c) The first four terms of a sequence are
5,8,11,14, ... Is 40 in the sequence?
Explain your answer.

(a) The nth term of a sequence is
3n — 2. 1s 95 a term of the sequence?
Explain your answer.

(b) The nth term of a sequence is
5n+ 3. 1Is 118 a term of the sequence?
Explain your answer.

(c) The first four terms of a sequence are

7,11,15,19,... 1s 97 in the sequence?
Explain your answer.

(d) The first four terms of a sequence are

—-2,5,12,19,.. Is 110 in the sequence?
Explain your answer.

(a) How many terms in the sequence
5,9,13,17, ... are less than 2007

(b) Find two numbers that are in the
sequence 7,12,17,22, ... and also in the
sequence —4,2,8,14, ...
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Arithmetic Sequences
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Decimal Sequences

A)

B)

F)

G)

M)

decima Seguences

Work out the missing numbers in each of these sequences

0.1 0.4 0.7

0.01 0.05 0.09

1.55 1.7 1.85

1.09 1.2 1.31

4.15 41 4.05

3.65 3.5 3.35

1.01 1.07 1.13

2.6 2.52 2.44

0.6 1.8 3

0.5 1.1 1.7
0.05 0.23 0.41
2.06 1.46
1.05 0.85
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Name that Sequence

A. Fill in the missing words from the list on the right:

term-to-term
A sequence is a set of numbers that followa _.......... rule
Another word for i . same
T st rule tells us how to get from one .
previous
number in a sequence to the next. X
progression
In an arithmetic sequence the term-to-term rule involves ST
) multiplying
............. Of .ooeeeeveeene......... the same number each time.
sequence
In geometric sequences the term to term rule involves :
....................... or dividing by the .......... number each time. et
A Fibonacci sequence is one where we have to add the s
.............. two ............. together in order to get the next term. subtractin

B. Work out the next two terms of each sequence and the type of sequence.

A 1 2 3
B 4 7 10 (| 13
C 10 1 0.1 || 0.01
D | -1 -3 [| -5 -7
E |[3400(| 340 || 34 || 34
F B 5 9 14
G 2 4 8 16
H |0.1([0.25|| 0.4 ||0.55
I 0.11]0.2(] 03 (| 0.5
J 8 -4 2 -1
K 2 || -3 || -5 -8
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Fluency Practice

For each of the sequences given, decide
whether it is special, arithmetic,
quadratic or geometric, then write down
the next two terms.

(@) 1,1,2,3,5,8, ...
(b) 4,7,10,13, ...

(c) 2,4,8,16, ...

(d) 10,8,6,4,2, ...
(e) 1,3,6,10,15, ...
(f) 160, 80,40, 20, ...
(9) 2,5,10,17, ...

(h) 1,3,5,7,9, ...

Generate the first four terms of the
sequences with nth terms:

(@ 2n (b) 3n-—-1
() n? (d 20-n
(e) 7-13n (f) n?+5n

nn+1)

(@ 2n-1 (h) —

Generate the 6% and 20t terms of the
sequences with nth terms:

(@ 4n-—1 (b) n+10
() 1+n? (d) 50-5n
(e) —-1-n (f) n?-2n
(@ 3n2+n+1 (h) Z—:

(a) Find the first term in the sequence
with nth term 5n + 7 that is greater
than 250.

(b) Find the first term in the sequence
with nth term 150 — 8n thatis a
negative number.

(c) Find the only number that is in both
the sequences with nth term rules

2n—9 and 17 — 7n.
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Fluency Practice

For each of the sequences given, decide
whether it is special, arithmetic,
quadratic or geometric, then write down
the next two terms.

(a)1,1,2,3,5,8,..
(b) 4, 7, 10, 13,...
(c) 2, 4, 8, 16,...

(d) 10, 8, 6, 4, 2,...
(e) 1, 3, 6, 10, 15,...
(f) 160, 80, 40, 20,...
(g9) 2, 5,10, 17,..

() 1,3,5,7,9,..

For each of these sequences, draw the
next two patterns in the sequence.

Y =

®) o 0 Q00 0000
Q0 ooooo ooooooo

© LA &&

The first three terms of a Fibonacci
seguence are:

a b a+b

Show that the 6t term is 3a + 5b
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Sequences Snake
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Interwoven Maths — Sequences with Fractions
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Linear Sequences

Choose some starting numbers and write them in the boxes on the left.

You should not repeat any sequences.

Is an increasing linear sequence with n"" term

Change 1 number

Is not a linear sequence

Change 1 number

Is an increasing linear sequence with n" term

Change the number

marked with %

-

Is not a linear sequence

Change 1 number

Is an increasing linear sequence with n term

Change 1 number

Is not a linear sequence

Change 1 number

Is an increasing linear sequence with n" term

Change at least one

number, but not the one marked ¥

+*

Is an increasing linear sequence with n" term

Change 1 number

Is not a linear sequence

Change 1 number

Is an increasing linear sequence with n term

Change 1 number

Is not a linear sequence

Change 2 numbers

Is a decreasing linear sequence with n" term

Change 2 numbers

Is an increasing linear sequence with n" term

Change 1 number

Is not a linear sequence

Change 2 numbers

Is not a linear sequence

Change 1 number

Is an increasing linear sequence with n' term
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Arithmetic Sequences
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Arithmetic Sequences
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Maths Venns
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Maths Venns

SWwJio}

o9Alle3oU ¢

Ajyoexs

SuIelu0l aduanbag

iAyum saw
9JUIAUO0D ‘||1}
01 9|qissodul
S| uoigal

e 3ulyl noA 4|

o ’Dﬂ

9Y1 sulejuod
2Juanbag

uoigal
yoea ul uojaq
p|No2 1ey1 3N
2ouanbas w2l
Yiu ue JojuiylL

9 -J0 + S| WJa)} Yydea

UooMla( 23Uala}}l1(d

Page 232



