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3.1 Simplifying expressions
Q1: Simplify
a.4x +7x = W x
b.5m+3n+9m + n- [4m +4Yn

Q2: Complete this addition pyramid.
Each brick is the sum of the two bricks below it.

ax 62
CDCZ +3X,3 10x2 + 3x3
5x2 + 2x3 4x2 + x3 4 212-;— 213

Q3: Write an expression for the perimeter of each shape. Write your answers in their
simplest form.

2 b.
3x% + 4y? 2x% + y? e oy
5x2+3y2 4a3 + 2b?
2
7 2 0 (4ai+ 2b') + 9(2a° - 2t
\O)ﬁ - 83 0D 3 2
3Q3+-/‘r\'/b + 4« -—)(E
= JI&



Q4: Expand and Simplify

a. 4(y + 3) + 2(y - 5) d.6(n — 2) — 4(n + 3)
= UY+\2 4 24y—lo =6n-12 -Un -12
= 6Y +2 = Gl =2
b 5(a+ 4) - 3(a - 1) e3p+7) — (Gp — 4)
5a +20 - 3Q +3 3P+ 21 -5p+1
2Q +23 -2p+25
c. 2(4b — 1) + 5(b — 2) f.5(2k — 3) — 23k — 4)
3b-2 +5b-10 oK - 15 -8K 8§
13 b -12
QS5: a. Write an expression for the area of the larger rectangle. 2
: x+1
6(2x +1) = 12x +6 3

b. Write an expression for the area of the smaller rectangle.

3(2-Y4) = 3x-12

c. Write an expression for the shaded area.

(\lk+é)—(3){/—‘2) = \2)()4‘6"3)(, -+l

: s = : i
3.2 More simplifying Ix +13
Q1: Simplify.
a. 3y x3 b. 6m X 2n .
d y ' y C. - - 2K
.9 Y < - \2mn
10x° y 36m10 5“’) T A0kS . 5 K A
d. cr? S 2)(, e. m3— f W
21y" 4.3 4v3 xapd 3 a4 505l
g =% < 3Y h A2 e B Y j X = SQ
- 3r 6ad



j. (3y°)2 ‘ k. (5a")?3
B 313%!2: Q3 _ S
g ER X4 g
m. ('—';—)2 =M _ _wm g,
: Y o5

3.3 Factorising expressions
Q1: Write the common factors of

a. 10and5m ;5

c. 18y and 12

|, 2,3, 6

Q2: Write the HCF of
a) 15m and 20 H

Q3: Factorise completely.

b. 14k and 7 #

d. 9and 15p |5

b) 42 and 18y 6

a. 5y + 15 b. 9%k + 27
5(Y +3) (K +3)
c. 10a + 30 d. 16x — 8
I6(2 %3] 3(2-1)
e 32 — 4b f 14 + 7t
4(8-b) FHl2xt)
g, 80m + 16 h. 55 + 11p
|6(5m+|) \\(5+P)
i 6x+9y +12 j. 28 + l4a + 7b

'j( Ix.+34 + ('1)
k. rst + 5r + 157
Y(gb161|ﬂ

(5t + 20)

2 (4 +2a+b)

l. 12ab + 8ac — 4a

ha(3b+2c -1



Q4:
a) Sara pays a £45 deposit for a new phone. She then pays £15 a month.

Write a formula for the total amount (T) paid after p months.

T = 15P +45

b) Ben pays a £300 deposit for a car. He then pays £150 a month.

Write a formula for the total amount paid after m months.

T 2 150m + 300

¢) A health club charges a $ 75 joining fee and $ 35per month.
Write a formula for the total cost (C) after » months.

C=35n+45

d) A hiker is already 3 kilometers from the camp and walks at a steady pace of
5 kilometers per hour. Write a formula for the total distance (D) the hiker 1s from

the camp after (%) hours.

H=5h+3

e) A water tank holds 100 litres of water. Water is added to the tank at a rate of
12 Liters per minute. Write a formula for the total volume (V) of water in the tank

after () minutes.

V= 12t +100

3.4 Expanding and Factorising expressions

O1: Simplify )
a. 2xx2yfu‘%\j b. 4k X 5k = 20 K c. 3MX —6m = =15 -
d. 5b* % 3b* e. 8¢ x —2q* f. —9x%y X 4xy*
: 5 ¢ p 3.9
xRt 169" . -362y



Q2: Expand

a. 3(4x + 2) b. 52 — 3y)
|25 + 6 o~ 159

c. x(x + 5) d. 4(x — 2)
p A A 4 4o -4

e. y(y* + 5y) f. 3a(4a* — 2a®)

3 - 2 5 4

Y-+ 5Y 120 - ba

g. 4k(k3 + 3k? + 6) h. b3(b? — 4b +5)

5 q

YK 2K 3+ 24K b" - 4b" 4 5 b

Q3: Expand and simplify.

a. 3(x+2y)+4(x+v) b. a(3a® + 4) + 2a(2a®* + 6)
= 3IX+64y+ LDCJrL%j 3a3+qa+ua3+12q
- |O
= e+ 1e] = Falriea
c.2(5—-32)+z%(z-5) e. 4k(k + 3) — 3k?(k* — 1)
lo- 6z + 23-57° K 412K - 3K 4 3k°
K 12K - 3K

d.2y(y* + 3) — 6y*(y* — 2y)

3 - q 3
29} + 6y~ 6 4y = 14y a6y ¢y
()4: Write the highest common factor of each pair.
a. y*and y® \53 b. k* and k K
¢. a®and2d® a’ d. 12b% and 6b 65

. - ra . 2 2 y
e. 9n*and 15n% AN . x%y?and x3y® >C j



QS: Factorise completely.

a. 20y* — 4y = ‘-\3(533—\) b. 18a + 9a3:qq(z+az)

o

. 20x* — 35x3 _ 5X3(Ll‘>c—1) d 5tt+ 10t S¢E (ﬁj+ 2)

£

- ot - o*((1-907) £ spt - 250225 PP 5)

o

14m5 — 7m? - 7 ml(zm\i_ \) h. 9p% — 3p3 = S bg (5})3 _ l)

Q6: Write an expression for the total area of this shape.

Y ) y
A 2j(j+%)=23 + 8y =
) S ) yJ
) Y(34+2)= 3y +2Y (2) |[3y+2
\G‘TOJ Hea s 232+ 85+331+Zj y+4| (\)
= 59%410y — '
y

Q7: Show that both of these statements are identities.

i. 6y°+y(4y?+5y)=5y*(2y+1)
HS £y au sy o floy? sy

US54 ( 2y +1) /‘03/:??/

. L
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i 4p(p? -3p) —p(P*-15p) =3p°(p+1)

(e e L
IRE SPZ(PH) ]5\9 + 3\9 I

{,H 5 QMCP RHS bojr\,\ S\M‘Pl'[zj '\—o 3?3+ 5?2

3.5 Substituting and Solving
Q1: Rectangle A has area y cm?. Rectangle B has area (y + 18) cm?.

T i i f rectangle A.
he area of rectanglel B is three times the area of rec gle A. |

a. Write an equation using the information given.
SY = 98
b. Solve the equation to find the value of y.
39 = 4 + 3
- Y o
\D

2N = =
27 3

§ =9

()2: Find the value of these linear expressions whena = 9, b = 4 and ¢ = —2.
a. 5a+ 4c b.3(a+1)+b+c
= bxq+4x-2 () +h+-2
. L\,\f/ s % .
3(lo) +4 +-2
= 3% =5
30 +4 €
34 -2

= 32



¢. 4(b~-c¢)-3a

d 2(a+b)—5(b+c)

13x — 2y

{{u--2) -3xQ 209 +4) -5(4+-2)
G (4 +2) -2 :—2(\3)*5(2)
A b) - 21 :\ = J6 -'o
24 - 2% =\6
= -3
Q3: For each shape
a  Write and simplify an expression for the perimeter.
b. Work out the perimeter when x = 5and y = —3.
i ii.
T 43y
+—>
2x +y

{2 +Y) =12x+by

2x5 + 6 x-3

Lo )

_ gc - 19
- 42

—_—

) g(4x3) + 23X-2Y)

,%x+6‘j+6%*u‘\j
= 4K —\—ZB

\3) [9vy5 «+ 2v-3

_ 30

- 3o
= 6!

S
-6



Q4: These two shapes have the same areca. Work out the value of x.

T ==, @ ||
2

- 19 -+2
- ‘8 = —-2X
—, -2
y = X
‘ 6@4 %:q
Q5: Substitutea = 4, b = 5 and ¢ = —3.
a. 2a(a+b) b. ¢?(c+ b?)
9 x4 (4 5) -3 (-3+5)
= ?(Q) - q(_5+25)
o ,‘I'Q— - q (22)

= 199



c. 3a(10 + c) + b? d. 2c(4a —b) +c?
- 3x4(104-3) + 5° =243 (x4 - 5) + (-3)
_ V2 (F) + 25 = -6 (%-5) + g
_ %4+ 95 = -6() +9
= |09 = -6+ 1
=57

Q6: A square with sides 3y is cut out of a rectangle with sides 5y + 4 and 6y..

a. Write an expression, in terms of y, for the area of the remaining shape.

65( S\j»r%\ - 3Y KSj
= 304%4 24y - szl
= 24 32 —\——Zt\j
b. Use your expression to find the area of the remaining shape when y = 3.
3
9Fx 3> X 24X3
= 9498 + %2
= 5

‘T'eachers:- Zein Abbasi, Rand Haddadin

10



