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Problem 5. Simplify
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Now try the following exercise

Exercise 1 Revision of basic operations
and laws of indices

1. Evaluate 2ab + 3bc − abc when a = 2,
b = −2 and c = 4. [−16]

2. Find the value of 5 pq2r3 when p = 2
5 ,

q = −2 and r = −1. [−8]

3. From 4x − 3y + 2z subtract x + 2y − 3z.
[3x − 5y + 5z]

4. Multiply 2a − 5b + c by 3a + b.
[6a2 − 13ab + 3ac − 5b2 + bc]

5. Simplify (x2 y3z)(x3 yz2) and evaluate when
x = 1

2 , y = 2 and z = 3. [x5 y4z3,13 1
2]

6. Evaluate (a
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(b) Brackets, factorization and precedence

Problem 6. Simplify a2− (2a − ab)− a(3b + a).

a2− (2a − ab)− a(3b + a)

= a2 − 2a + ab − 3ab − a2

= −2a − 2ab or −2a(1 + b)

Problem 7. Remove the brackets and simplify the
expression:

2a − [3{2(4a − b)− 5(a + 2b)}+ 4a].

Removing the innermost brackets gives:

2a − [3{8a − 2b − 5a − 10b}+ 4a]

Collecting together similar terms gives:

2a − [3{3a − 12b}+ 4a]

Removing the ‘curly’ brackets gives:

2a − [9a − 36b + 4a]

Collecting together similar terms gives:

2a − [13a − 36b]

Removing the square brackets gives:

2a − 13a + 36b = −11a+36b or

36b− 11a

Problem 8. Factorize (a) x y − 3xz
(b) 4a2 + 16ab3 (c) 3a2b − 6ab2 + 15ab.

(a) x y − 3xz = x(y − 3z)

(b) 4a2 + 16ab3 = 4a(a + 4b3)

(c) 3a2b − 6ab2 + 15ab = 3ab(a − 2b + 5)

Problem 9. Simplify 3c + 2c × 4c + c ÷ 5c − 8c.

The order of precedence is division, multiplica-
tion, addition and subtraction (sometimes remembered
by BODMAS). Hence
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Now try the following exercise

Exercise 4 Further problems on
simultaneous and quadratic equations

In problems 1 to 3, solve the simultaneous equa-
tions

1. 8x − 3y = 51

3x + 4y = 14. [x = 6, y = −1]

2. 5a = 1 − 3b

2b + a + 4 = 0. [a = 2, b = −3]

3.
x

5
+ 2y

3
= 49

15

3x

7
− y

2
+ 5

7
= 0. [x = 3, y = 4]

4. Solve the following quadratic equations by
factorization:

(a) x2 + 4x − 32 = 0

(b) 8x2 + 2x − 15 = 0.

[(a) 4, −8 (b) 5
4 , −3

2 ]

5. Determine the quadratic equation in x whose
roots are 2 and −5.

[x2 + 3x − 10 = 0]

6. Solve the following quadratic equations, cor-
rect to 3 decimal places:

(a) 2x2 + 5x − 4 = 0

(b) 4t2 − 11t + 3 = 0. [
(a) 0.637,−3.137

(b) 2.443,0.307

]

1.4 Polynomial division

Before looking at long division in algebra let us revise
long division with numbers (we may have forgotten,
since calculators do the job for us!)

For example,
208

16
is achieved as follows:

13
——–

16
)
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16

48
48
—· ·
—

(1) 16 divided into 2 won’t go

(2) 16 divided into 20 goes 1

(3) Put 1 above the zero

(4) Multiply 16 by 1 giving 16

(5) Subtract 16 from 20 giving 4

(6) Bring down the 8

(7) 16 divided into 48 goes 3 times

(8) Put the 3 above the 8

(9) 3 × 16 = 48

(10) 48 − 48 = 0

Hence
208

16
= 13 exactly

Similarly,
172

15
is laid out as follows:
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)
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15
—

7
—

Hence
172

15
= 11 remainder 7 or 11 + 7

15
= 11

7
15

Below are some examples of division in algebra, which
in some respects, is similar to long division with
numbers.
(Note that a polynomial is an expression of the
form

f (x) = a + bx + cx2 + dx3 + · · ·

and polynomial division is sometimes required when
resolving into partial fractions—see Chapter 2.)
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