Do Now
\WALT expand algebraic expressions using the distributive law

Success Criteria | know everything inside the bracket gets multiplied by the term outside the
bracket.

Les check your understanding

Understanding
1 What is the area of each of the following rectangles?
a b 2 H 7

9

Expanding expressions explained

2 The rectangle shown has height 4 and width 5 + 3.
a What is the area of the yellow rectangle?
b What is the area of the blue rectangle?
¢ What is the total combined area?
5 3

S =) CR 8 Expanding brackets by simplifying repeated terms
Write the expression 3(2m + 5) in full without brackets and simplify the result.

Solution Explanation

32m+5)=2m+5+2m+5+2m+5 Three repeats of the expression 2m + 5.
=6m+15 Simplify by collecting the like terms.

3 The expression 3(a + 2) can be written as (2 + 2) + (a+ 2) + (a +2).
a Simplify this expression by collecting like terms.
b Write 2(x + ) out in full without brackets and simplify the result.
¢ Write 4(p + 1) out in full without brackets and simplify the result.
d Write 3(42 + 24) out in full without brackets and simplify the result.

4 The area of the rectangle shown can be written as 4(x + 3). R R W
a What is the area of the green rectangle?

What is the area of the red rectangle?

Write the total area as an expression without using brackets.

Fill in the blank: The expressions 4(x + 3) and 4x + 12

are €Xpressions.
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https://www.transum.org/software/SW/Starter_of_the_day/Students/Algebraic_Fractions.asp
https://www.youtube.com/watch?v=aI9fAobtplA

371 ERES Expanding using the distributive law

Expand the following expressions.

a 5(x+3) b 3(za—-4) c 2(3p-7g
Solution Explanation
a 5(x+3)=5x+5x%x3 Using the distributive law

=5x+15

b 3(a-4)=32-3x4

=3a-12

c 2(3p-7q)=2x%x3p-2xT7g

£
(x+3)=5x+5x%x3
Simplify the result.

Using the distributive law

;‘i—\i
(a—4)=3a-3x4

Simplify the result.

Using the distributive law
23p-T7g)=2%x3p-2x7Tg

a 4(x+5)=4x+| |
¢ 53a+2)=15a+| |

=6p—14q Simplify the result, remembering 2 X 3p = 6p
and 2 X 7g = 144.
6 Use the distributive law to expand the following.
a 6(y+8) b 7(/+4) c 9a+7) d 2(¢+6)
7 Use the distributive law to expand the following.
a 2(m-10) b 8(y-3) c 3e-7) d 7(e-3)
8 Use the distributive law to expand the following.
a 10(6g-7) b 5(3:-8) ¢ 5(7w+10) d 52u+5)
g 7(8x—2) f 3(9v-4) g 7(2¢-4) h 4(5:-)
i 4(2+5% j 3(7+2p k 8(9-3x) | 11(2 — 44)
9 Fill in the missing number in the following expansions.

b 3(x+2)=3x+[ |
d 7(4x-2)=28x—| |

Challenge




10 The perimeter of a rectangle is given by the expression 2(/+ w) where /is the length
and w is the width. What is an equivalent expression for this?

a 3(x+2)+4x

b +PN=2 ‘You can combine
Ae ) s like terms.

11 Expand the brackets in the following and then simplify the result. @

c 5(34-2)+10
d 6(2c+4)-2c

12 Write an expression for each of the following and then expand it.
a A number x has 3 added to it and the result is multiplied by 5.
b A number 4 has 6 added to it and the result is doubled.
€ A number z has 4 subtracted from it and the result is multiplied by 3.
d A number y is subtracted from 10 and the result is multiplied by 7.

13 When expanded, 4(2a + 64) gives 8a + 244. Find two other expressions that expand to 8a + 244.

=

14 The diagram below helps to demonstrate that (z + 2)(6 + 3) = ab + 25 + 3a + 6.

b 3
a ab 3a
2l » 16 |
Use a diagram like the one above to expand the following expressions.
a (@a+4)(6+2) b (x+3)(y+5)
e (2a+5)3c+2) d (4a+1)56+3)

More practice

1 Complete the following to expand the expressions.

a S(d+4)=__ _Xd+__ X4
=_+_

b 4py—3)=__ _Xy—__ X3

c 3(6—-m=__X6—__ _Xm

d 2@+7) =2X__+2%X__

e 6(b—2)=6X__—6X%

2 Expand the following expressions.

a 4b+3) b 12(k + 8) ¢ 7 —5) d 6(d—3)
e 20— 11) f 9(a+10) g 106 +9) h 8(m +2)
i 7(g-2) i 5(0-6) k 42 —c) 1 3(-+6)
m 97 - n 4w+ 12) 0 68 —n) P 6(x—2)




3 Complete the following to expand.

a d4(3z2+2)=_ X3z+__ X2 b 52y—3)=_ X2y—__ X3
= + = -
c 36+4k)=3X__+3X___
=+
& Expand the following expressions.
a 3(2m+6) b 5(4d + 5) c 9(3p +8) d 7(5¢—4)
e 10(2p — 2) f 12(4c -3) g 6(6k+ 10) h 2(13n +95)
i 10(7a — 6) i 8(71—3) k 11(2h + 8) 1 4(15k—3)
m 13(6x + 2) n 7(10w—9) 0 5(1+7) P 3099 —4)
5 Explain the difference between each pair of expressions.
a 2x+ land2(x + 1) b 5p—8and5(p — 8)
6 Complete the following to expand.
amm+3)=_ Xm+__ X3 b pg—nN=__Xg—__Xr
= 4+ =5 mE
7 Expand the following expressions.
a x(x+5) b q(g + 13) ¢ ala+8) d z(z + 11)
e it— 6) f m(m—10) g d3—4d h nr—17
i alc—4) i b(d+a) k x(y —2) 1 mn+c)
m jlk—h) n dif+ g 0 e(c —d) P rx—)
8 Complete the following to expand.
a 4r—3)=_ Xt—___X3 b 3x(2y+52) =__ X2y+__ X5z
= = =_ + L
¥ Expand the following expressions.
a 8m(m + 3) b Sc(c +6) ¢ (11 +09 d 1llg(g — 1)
e 4x(2 —x) f 10a(7 — a) g 4a(2a+17) h 95(11b + 5)
i 54 —4N j edd—[) k 3k(8 — 4k) 1 12{3-2)
m 5p(2p — 3n) n 7e(5¢ + 24d) 0 6n(bm — 5n) p 4x(4x — 3z)

10 Complete the following to simplify.
a 3x+S)+2x—7
= Xx+__ XS5+2x-7
= - gk 2T
= 4+

11 Expand and simplify by collecting like terms.

b 2(p+5 +4(p—3)
= S0P XS R X3
= _ P P

a 7(a+ 8) + 5a b 9p—5)-3 ¢ 6(c+8)+4c
d 8d-7-—4d e 5 +4)+10g f 11(m—7)+ 15
g 4(n+6)+3n—10 h 20 —7) + 3b + 12 i 3x—19+3(5-29
i Tw—8+5mw+1) k 9(f—3)+8—6f 1 6n—10+2(n—7)
mi0y+2+2p—10)+3y n Te+36-4c)+11—2c o 4y—6)—3+5p

12 Expand and simplify by collecting like terms.
a 20+ 7) +4(x + 8) b 4d+5)+3(d—2) c 8n—3)+7(n—4)
d 3g-6+9% -7 e 7 —8)+2(f—9) f 10(c — 6) +2(c — 2)
g x(x+5)+2(x —4) h Wy—6)+4(y+2) i ww—8)+ww-—9)
i 5@m+7) + 3(4m — 8) K 4G+ 6) + 32t + 4) 1 92a—1)+ 10@a+7)
m 10(4a — 2) + 2a(3a — 5) n 6ec—7) + 2l + 8) 0 4d(3 — 2d) + 3dQd + 1)




13 Complete the following to expand.

a —4(y+3) b —x(x—y) ¢ —(4k+3m)
=(__J)Xy+(_)X3 =(_)Xx—(__ )Xy =(___)X4k+(__)X3m
= 4+ (-12) - - -+
=_ - =__ + = =_ -

Extension

14 Expand the following.

a —6(a + 10) b —4(b +8) c —9(k+9) d —3c-3)

e —5(—7) f —10(d - 6) g —7(m+5) h —2( + 10)

i —11(h + 11) i —102p-17) k —8(3m—3) 1 —5(7q - 8)
15 Expand the following.

a —pp+7) b —w(w + 8) e ~dd +1i) d —s(s—3)

e —x(x—6) f —f(f-14) g —min+ 5) h —a@ +2)

i —k(m+ 10) i —3t(2t—p) k —4(5y — ¢) I —8n(8n — 4m)
16 Expand the following.

a —(x+2) b —@+3) c —@+7) d —(n—11)

e —(g—5) P =ih=4% g —(6+g) h —3+4)

i —(+13) § wpmpeg) k —(5n—8) 1 —(10d - 11)

17 Expand and collect like terms.

a Sp+7)+3p b 12(c — 8) + 29
4x + 7(x — 5) + 10 d 6(d—1)+2d
3g—4)+29+9 f 15+20m—7) — 5m

2:‘”.&@5}7""'&0@6

10(n + B) — (6n — 3)
los — 17 —5(s—4)+ 6
Iw+2) — (w—2)
2(d—T)+ 5(d — 8)

8(p —6) —3(p — 10)
nn—3) — 2(n — 6)
5¢(2c —6) —3c(c—T)
10d(d + 2) — 7d(2d — 4)
S5c(c+T)—8(c—9)

-
=

;{q_{ﬂ-g»auh-—lr_..

9a + 14 + 2(a — 9)
9(x — 8) — (x + 12)

3z +12) — (z + 18)

4k +2) — 2(k + 3)

oy +8) —yy—9)
w(w + 4) — S(w — 7)
8a(2a — 1) — 2a(3a + 4)
4f — Uf+ 6) — 3(f— 10)
12+ 3(n — 1) — 2(n — 6)

18 Expand and simplify each expression by collecting like terms.

a

= oae o

4 +7) = 3(x — 5) + 2(x — 9)
8(n — 6) + 12 — 5n — 4(n — 14)

—5(d—11) - 8(d+7) — 2(d — 5)

=Ty —4) — 6y(2y + 8) + 12y

- T

—Ok + 15 + 3k(4 — 2k) — 6k(7 + 24) i

2c+13)— 5@ +4)+ 9 —6)

12f + 30+ 4(f—12) +11 —9f
-7 —-3(p+5+17—10p

2a(a — 3) + S5a(a + 6) — 3a(9 — 2a)
4b(2c + 8b) — 2c(5b — Tc) + 2b(9c — 3b)




Check your answers

1a 36 b 20 & 35
2 a 20 b 12 & 32
da3a+b b 2x+2y ¢ 4p+4 d 12z + 64
4 a8 4x b 12 C dx+12 d equivalent
538 4x+2)=4x+8 b 3(a+11=3a+3
¢ 4E+T)=4&+28 d 3((+51=3s+15
6 a 6y+48 b 7/+28 C Sa+63 d 2:+12
7Ta2l2m-20 b 8y-24 ¢ 3e-21 d 7e—-21
8a60;—70 b 15:-40 ¢ 35w+50 d 10u+25
e 56x—14 f 27v-12 g 149-28 h 20c-4w
i 8+20x | 21+6y Kk 72-24x | 22-44%
9 a 20 b & c 10 d 14
10 27+ 2w
fla 7x+6 b 2z2+12 ¢ 154 d 10+ 24
12a 5{x+3)=5x+15 b 2(5+6)=28+12
€ Jz-4)=3z-12 d 7(10-y)=70-7y
13 2(42 + 125) and 8(a + 3&). Others possible.
HMa ab+4b+22+8 b xy+3y+5x+15

€ b6ac+ 15c+ 4a+ 10 d 20ab+ 55+ 122+ 3




1a5Xd+5X4=5d+20

T ax*+ 5 b ¢g* + 139
bdXy—4X3=4-12 ¢ a+ 8a dz2+ 11z
e3Xb6—3Xm=18—3m e 12— 6t f m?— 10m
d2Xg+2XT=12+14 g 3d — d? hr—17r
e 6Xbh—6X2=6b—12 i ac—4a i bd+ ba

2 adb+12 b 12k + 96 ¢ 7c—35 K xy— xz 1 mn + me
d 64 — 18 e 2y—22 f 9a+90 m jk — jh ndf +dg
g 10j + 90 h 8m + 16 i 79— 14 oec—ed prr—ry
i 51— 30 k 8—dc 1 3-+18 "i;”;?f;i;“”;i‘ls

- o1 X y x z = XZ
[:;gi_gltz e & 0 9 a 8m:+ 24m b503j-30c
3ad4X3z+4X2=122+8 :;iilif ?;33_&}?
b35x2y—5x3=10y-15 ¢ 8a° + 28a h 9982 + 45b
c3Xo6+3X4k=18+ 12k i 20f— 2042 i 6d* — 6df
e 27p + 72 d 35¢ — 28 m 10p* — 15pn n 35¢% + l4ed
e 20p — 20 f 48c — 36 o 36mn — 3017 p 16x? — 12xz
g 36k + 60 h 26n + 10 MWaixxEInsi+Fe—7
i 70a — 60 j 561 — 24 =3+ 15+2x—T=5x+8
k 22k + 88 | 60k — 20 b2Xp+2X5+4Xp—4x3
m 78x + 26 n 70w — 63 =2 Wrdp- 1= -2
055j+35 p27q—l2 11 a 12a + 56 b 9p — 48
5a2(x+1)=2x+2#2+1 :ig;i;g t‘_i‘i“fm‘Siz
bS5(p—8)=5p—40+# 5p— 8 % 7 404 % 5h -2
bamXm+mX3i=m+3Im ¥ A § 12w—3
bpXq—pXr=pq—pr K3f—19 1 8n—24
m 15y + 2 B —7c+ 29
o 9y — 27
13a(=4_)4xi?_(12;'):_34 s 17 a 8p + 35 b 12¢ — 67
Y Y ¢ 11x— 25 d8d—6
b(x)Xx—(—x) Xy e 5qg—3 f —3m+1
e et ) bt e g 4n + 83 hlla—4
c (—1) X4k +(—1) X 3m i 11s+9 j 8x — 84
= —4k +(—3m) = —4k — 3m k 10w+ 24 1 2z + 18
14 a —6a — 60 b —4b— 32 m 7d — 54 n2k+2
e =0k — gl d =3cF9 o 5p— 18 p 17y
e =5+ 35 f —10d + 60 qn—5n+12 r w—w+35
g —Tm — 35 h —2n — 20 STCITQc t 10a* — 16a
{ = d18=121 j —20p + 70 u —4d* + 48d v —ef-12
kK —24m + 24 1 —35¢ + 40 whei+2Te + 72 x —n+21
15 o —p?— 7 e 18 a 3x + 25 b 6c — 48
p—Tp
e —dt—11d d —s*+3s ey -4
e g e —154+9 f —14p+9
e —x’+6x B i g —19y2 — 8y h 1302 — 3a
g —mn—5m h —ay —2a i —18k% — 39k + 15 i 26b* + 14c* + 16bc
i —km — 10k i —6t*+3pt
k —20p° + dcy 1 —64n* + 32mn
16 a—x—2 b—y—3
e —g—F d —n+ 1l
e —g+5 f -b+4
g =h= b =3k
i —1—13 i —2p+7
k —5n+8 1 —10d + 11




