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2 TOPIC 8. EXPANDING BRACKETS

,—[Learning objective}

By the end of this topic, you should be able to:

* multiply out single brackets;

e multiply out double brackets.
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TOPIC 8. EXPANDING BRACKETS 3

8.1 Looking back at National 4: Expressions involving brackets

Expressions Involving Brackets Go online

First let us look at how to multiply an expression involving brackets.

4dthrees= 4 x 3 = 3 + 3 + 3 + 3 = 12: Multiplying by 4 is the same as adding 3
four times.

It is the same for letters. ..
4ds=4 xd=d+ d+ d+ d = 4d: Multiplying by 4 is the same as adding the
letter four times.

Let's look at what happens with expressions. . .
4d+3) =4x (d+3)=Wd+3)+(d+3)+(d+3) + (d+ 3)

Add the expression four times. ..
4d+3) =4x d+3)=d+3+d+3+d+3+d+ 3

Gather like terms together. ..

4d+3) =4x d+3)=d+d+d+d+3+3+3+3
4d + 3) = 4d's+4threes = 4d + 12

4d + 3) = 4d + 12

Now look at how to simplify an expression involving brackets.

Before you can simplify, get rid of any brackets. ..
3(x+5)+2=3x+3x5+2

=3x+15+2
a=3x+17

Another example. ..
d(z+3)+2x =40 +4x3+2z

=4xr+ 12+ 2z
=6z + 12

Examples

1.

Problem:

Multiply out the brackets 5(z — 2).

Solution:

5(x—2)=5x—5x2

=5x — 10

© HERIOT-WATT UNIVERSITY



4 TOPIC 8. EXPANDING BRACKETS

2.

Problem:

Simplify 5(z + 1) — 3.

Solution:

5(x+1)—3x=>5r+5x1—3x
=bx+5—3z
=2x+5

,_4 Key point

Remember:

e each term inside the bracket is multiplied by the term outside the bracket;

* simplify by collecting like terms after you have expanded the bracket.

...........................................................................................................................................

Q1.
Multiply out the brackets 6(z + 4).

Q2:

............................................................................................................................................

8.2 Expand single bracket expressions

Multiplying by a number Go online

The following examples shows you how to multiply algebraic expressions by a number.

6fours = 6x4 =4+4+4+4+4+4

69 = 6xg =g+g+g+g+g+g

6(g+4) = 6x(g+4)
(@+4)+(g+4)+(g+4)+(g+4)+(g+4)+(g+4)
g+tg+gt+tg+gt+tg+4+4+4+4+4+4
6g+6x4

6g + 24

6(g +4)
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TOPIC 8. EXPANDING BRACKETS 5

5(d + b)

5 x (d + b)
(d+b)+(d+b)+(d+b)+(d+b)+(d+Db)
d+d+d+d+d+b+b+b+b+b
5d + 5b

5(d + b)

Examples

1.

Problem:

Expand 3(z + 4).

Solution:

3z +4) = (+4) + @ +4 + (z+ 4
r+4+x+ 4+ x4+ 4

= 3z + 3 x 4
3z + 12
2.
Problem:
Expand —2(z — 3).
Solution:
—2(x —3) = -2 xz + -2 x =3
= -2z + 6
Multiplying by a number practice Go online u

Q3: Expand 2(z — 1).

Q4: Expand 4(5z — 2).

Multiplying by a letter Go online

The following example shows you how to multiply algebraic expressions by a letter.

alb+f) = ax(b+f) b(c+d) = bx(c+d)
=axb + axf =bxc + bxd
a(b+f) = ab + af b(c +d) = bc + bd
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Examples

1.
Problem:
Expand z(3z + 2).

Solution:

x(Bx +2) = =z x 3x + x X 2
= 322 + 2z

2.

Problem:

Expand z(3z + 4y).
Solution:
z(Bzx + 4dy) = x X 3v + x X 4y

= 322 + 4ay

Multiplying by a letter practice

Q5: Expandy (3y + 1)

Q6: Expand y(3y + 5k).

Multiplying by a number and a letter

Go online u

Go online

The following example shows you how to multiply algebraic expressions by a number and a

letter.

3a(@+4) = 3ax(at4)
= 3axa + 3ax4

3a(a+4) = 3a%+12a

Examples

1.
Problem:
Expand 5¢(3g — 2)

© HERIOT-WATT UNIVERSITY



TOPIC 8. EXPANDING BRACKETS 7

Solution:
59(3g —2) = 5g x 3g + bg x (—2)

= 15¢°> — 10g
2.
Problem:
Expand 2h%(4h + 2k)
Solution:
2h2(4h + 2k) = 2h? x4h + 2h* x 2k

8h3 + 4h%k or 8h3 + 4kh?

Multiplying by a number and a letter practice Go online u

Q7: Expand Tw(2w + 3)

Q8: Expand 2m(3m? — 9n)

Single bracket expressions Go online

The following example shows you how to multiply single bracket algebraic expressions.

3b+2)+4(b+1) = 3xb + 3x2 + 4xb + 4x1
3b + 6 + 4b + 4

7b + 10

3(b+2)+4(b+1)

The following example shows you how to multiply negative single bracket algebraic
expressions.

4@8p-1) - 2(p-95)

4x3p + 4x(-1) + (-:2)xp + (-2) x (-5)
12p -4 - 2p + 10
10p + 6

4B8p-1) - 2(p-5)

Examples

1.
Problem:
Expand and simplify 3(3t 4+ 5) 4+ 4(2¢t — 1)
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Solution:
3(3t+5)+4(2t—1) = 3x3t+3x5+4x2+4x(-1)
= 9t+15+8t+(—4)

= 17Tt +11
2.
Problem:
Expand and simplify »(5» + 4) + 3(r — 2)
Solution:

r(dbr +4) +3(r —2) = rxbr +rx4 4+ 3xr + 3x(-2)
= 5% + 4r + 3r — 6
= 52 +7Tr — 6

3.

Problem:

Expand and simplify 5(3d — 2) — 3(d + 6)
Solution:

5(3d — 2) — 3(d + 6) = 5x3d + 5x(=2) + (=3)xd + (=3)x6
= 15d — 10 — 3d — 18
— 12d — 28

Expanding single brackets practice Go online u

Q9: Expand and simplify 10 (z + 3) +2(z — 12)

Q11: Expand and simplify e (2e + 8) — 2 (e — 5)

Expanding single brackets exercise Go online u
These questions are for practice only.

Q12: Expand 2(x — 1)
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Q14: Expand z(2x + 4)

Q15: Expand z(—2x + y)

Q16: Expand 2x(5z — 3)

Q17: Expand 3y(4y + 22)

Q18: Expand 7y(2x + 3y — 2)

Q19: Expand and simplify 3(z — 5) + 4(x + 3)

Q20: Expand and simplify y(2y + 3) + 2(3y — 1)

Q21: Expand and simplify 6(3z +4) — 5(z — 2)

8.3 Expand double bracket expressions

Multiplying expressions Go online

The following example shows how to multiply algebraic expressions by an expression.

(ax + b) x (cx +d) = ax(cx+d) + b(cx +d)

acx? + adx + bex bd

(x+5)(x+2) = x(x+2) + 5x +2)

X2+ 2x +5x + 10

X2+ 7x+ 10

(x+3)(x +2)

The method above has three lines of working but there are lots of other methods for multiplying out
double brackets and some of these require very little working.

© HERIOT-WATT UNIVERSITY



10 TOPIC 8. EXPANDING BRACKETS

,—{Top tip N

The method called FOIL tells you which terms to multiply together:

e F - Firstterms
e O - QOuter terms
e |- Innerterms

e | -Lastterms

The Rainbow method requires you to link the terms you multiply together with a loop.

Try the activity below and use the method you prefer.

Using the FOIL/rainbow method Go online

Examples

1.

Problem:

Expand and simplify (z + 4)(xz + 1)

Solution:

(x4+4)(x+1) = z(xz+1) + 4(z+1)
= 22 4z + 4z + 4

= 22 + 5z + 4
2.
Problem:
Expand and simplify (x + 4)(z — 1)
Solution:
(x+4)(z—-1) = z(z—1)+4(z—-1)

22—z + 4z — 4
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3.

Problem:

Expand and simplify (x — 4)(z — 2)

Solution:

(x—4)(z—-2) = z(z—2) — 4(z —2)
22 — 2z — 4o + 8

= z° — 6x + 8
4,
Problem:
Expand and simplify (22 + 3)(z — 5)
Solution:

(2x 4+ 3)(x —5) = 2x(zx—5) + 3(z—5H)
= 222 — 10z + 3z — 15
= 222 — 7x — 15

Multiplying double bracket expressions practice Go online u

Q22: Expand and simplify (z + 6)(z + 4)

Q23: Expand and simplify (a + 3)(a — 4)

Q24: Expand and simplify (g — 2)(g + 3)

Q25: Expand and simplify (k — 1)(k — 5)

Q26: Expand (2x + 1)(x + 3)

Q27: Expand and simplify (3h — 2)(h + 1)

Q28: Expand and simplify (2m — 3)(2m — 1)

Q29: Expand and simplify (4¢ + 1)(2¢t — 3)
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12 TOPIC 8. EXPANDING BRACKETS

We are now going to look at a special case when expanding brackets.

A special case: The difference of two squares Go online

The following example shows the difference of two squares.

(p+m)(p-m) = p(p-m) + m(p-m)
= p?-mp+mp-m?
= p2 - m2

Examples

1.

Problem:

Expand and simplify (z + 5)(x — 5)

Solution:

(x+5)(x—5) = x(zx—>5) + 5(x—5)
2 — 5z + 52 — 25

= 22-25
2.
Problem:
Expand and simplify (2a + 3)(2a — 3)
Solution:

(2a+3)(2a —3) = 2a(2a—3) + 3(2a —3)
= 4a* —6a+6a —9
= 4a®> -9

Difference of two squares practice Go online U

Q30: Expand and simplify (b+ 4)(b — 4)

Q31: Expand and simplify (29 + 7)(2g — 7)

Expanding more complex double brackets

We are now going to look at another example of a special case when expanding brackets.

© HERIOT-WATT UNIVERSITY
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Multiplying more complex expressions Go online

The following example shows how to multiply more complex algebraic expressions.

(x+2)(x2+3x-1) = x(x2+3x-1) + 2(x*+3x-1)
Multiply the second bracket by x then by +2
= x3+3x2-x + 2xX*+6x-2
Multiply out the single brackets
= x3+5x2-5x-2
Collect like terms

Top tip

You should show all working for this type of question if you hope to gain full marks.

Examples

1.

Problem:

Expand and simplify (y + 3)(y? — 2y + 4)

Solution:

(y+3) (¥ =2y +4) =y(y® — 2y +4) +3(y° — 2y +4)
=y® — 2y + 4y + 3y* — 6y + 12

2.

Problem:

Expand and simplify (¢ — 5) (g* + 3g — 1)

Solution:

(g—=5) (" +39—1)=g(s*+39—1) =5(4° +39—1)
=¢*+3¢>—g—5¢°> — 159 +5
=g —2¢°—16g+5

Expanding double brackets practice Go online u

Q32: Expand and simplify (b + 2)(b? — 4b + 3)

Q33: Expand and simplify (g — 3)(2¢g% + 59 — 7)
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Expanding double brackets exercise

These questions are for practice only.

Q35:

Q36:

Q37:

Q38:

Q39:

Q40:

Q41

Q42:

Q43:

Q44:.

Expand and simplify (2f +3)(3f2 +4f — 1)

Go online u
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8.4 Learning points

When expanding a single bracket remember that every item inside the bracket is multiplied by the
term outside the bracket.

When expanding double brackets remember that each term in the second bracket is multiplied by
each term in the first bracket by turning the expression into two single bracket expressions or using
the rainbow method or FOIL.
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8.5 End of topic test

End of topic 8 test

Q45:

a) Expand 3(z + 1)

b) Expand z(—2x — 3)

¢) Expand 3y(2y — 7)

d) Expand 2y(5y + 3z)

e) Expand and simplify 6a(2a + 3b — ¢?)

f) Expand and simplify 3(b — 4) + 4(b + 3)
g) Expand and simplify ¢(2¢ + 3) +2(3¢ — 1)
h) Expand and simplify d(3d + 4) — 5(d — 2)

Go online u
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Answers to questions and activities
Topic 8: Expanding brackets

Answers from page 4.

Ql: 6x+24
Q2: 5x+7

Multiplying by a number practice (page 5)

Q3:

2@ — 1) = 2 xax — 2 x 1
= 2z — 2

Q4:

4bx — 2) = 4 x br — 4 x 2
= 20z — 8

Multiplying by a letter practice (page 6)

Q5:

yBy + 1) = y x 3y + y x 1
= 3’ 4+ y

Q6:

y(By + 5k) = y x 3y + y x 5k

= 3y® + Sky

Multiplying by a number and a letter practice (page 7)

Q7:

Tw(2w + 3) = Tw x 2w + Tw X 3
= 14w’ + 21w

Q8:

2m (3m? — 9n) = 2m x 3m* + 2m x (—9n)

=6m> — 18mn

© HERIOT-WATT UNIVERSITY



18 ANSWERS: UNIT 1 TOPIC 8

Expanding single brackets practice (page 8)

Qo:
10(z+3)+2(2—12)=10x 2+ 10 x 3+ 2 x 2+ 2 x (—12)
=10z +30 + 2z — 24
=12246

Q10:

3(f+4)—(f=3)=3(f+4) -1(f-3)
=3x f+3x4+(—1)x f+(—1) x (=3)
—3f+12—f+3
=2f + 15

Remember that if there is no number in front of a bracket it means there is a 1. It is very important
to put it in place.

Q11:
e(2e+8)—2(e—5H)=ex2e+ex8+(—2) x e+ (—2) x (—H)
= 2¢” + 8¢ — 2e + 10

=2¢* + 6e + 10

Expanding single brackets exercise (page 8)

Q12: 22 —2

Q13: —20x +5

Ql4: 222 + 4x

Q15: —222 + ay

Q16: 10z — 6z

Q17: 1292 + 6yz

Q18: l4zy + 21y% — Tyz
Q19: 7x -3

Q20: 2y + 9y — 2

Q21: 132+ 34

Multiplying double bracket expressions practice (page 11)

Q22:
(x46)(x+4) = 2> +4a+ 6z +24
=2? + 10z + 24
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Q23:

(a+3)(a—4)=a®>—4a+3a — 12
=a’—a—12

Q24.

(9—2)(g+3)=9g°+39g—29—6
=¢*+g—6

Q25:

(k—1)(k—5)=k* -5k —k+5
=k*—6k+5

Q26:

2z +1)(x+3) =222+ 6z +2+3
=222 + Tx +3

Q27:

(3h —2) (h+1) = 3h* + 3h — 2h — 2
=3h*+h—2

Q2s:

(2m —3) (2m — 1) = 4m? —2m — 6m + 3

=4m? —8m +3
Q29:
(4r +1) (2t —3) =8t — 12t + 2t — 3
=8> — 10t — 3

Difference of two squares practice (page 12)

Q30:
(b+4)(b—4) =bb—4) +4(b—4)
=0? —4b+4b — 16
=b>—16
Q31:
(20 +7)(29-7)=29(29—7) +7(29 = 7)
=4¢% — 149 + 14g — 49
=4¢% — 49
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Expanding double brackets practice (page 13)

Q32:

(b+2) (B> —4b+3) = b(b* —4b+3) +2(b* — 4b+ 3)

Q33:

= b3 — 40> +3b+20>—8b+6
= b -2 —5b+6

(g—3)(2g2+5g—7): g(292+5g—7)—3(2g2+59—7)

= 2¢° 4+ 59> — 7g — 69> — 159 + 21
= 2¢° — ¢ —22¢ + 21

Expanding double brackets exercise (page 14)

Q34:
Q35:
Q36:
Q37:
Q38:
Q39:
Q40:
Q41:
Q42:
Q43:
Q44.

2 -3z — 18

y? —2y —15

2 — 9t + 14

222 + 2z — 12

6r2 4+ 13r — 5

wy + Yy +wz + x2
49% — 16

z?2 — 25

23+ 522 + 2z — 10
a® —4a® —3a + 18

6f3+17f2+10f -3

End of topic 8 test (page 16)

Q45:
a) 3z +3
b) —2z2 — 3x
c) 6y% — 21y

d) 10y% + 6yz
e) 12a® + 18ab — 6ac?

f) 7b
9) 2¢2+9c—2
h) 3d?> —d +10
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Q46:

a) wy + ry + wz + xz
b) 22 — 9z + 18

c) z2 -1

d) 2y? + 5y — 3

e) 6y> +y — 12

f) 22 +5224+32—4
g) 2% —92+10

h) 623 + 1924222 — 20
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