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Exercise 2A 

Question 1:  

a.  

  

2x2 +5x + 4( ) + 3x2 − 4x + 3( ) = 2x2 + 3x2( ) + 5x − 4x( ) + 4+ 3( )
= 5x2 + x + 7

  

The rest are obtained similarly:  

b.   −3x − 7   

c.   −x3 + x2 +1  

d. xy2 − 3x3 + 2x2   

e. 7m6 +11m3 − 7m + 4mn3   

f. 4x2 − 9x + 3   

g. 0   

h. 2t 5 − t 4 − t 3 − 6t  

i. t 2 − 5t + 4    

j. t 2 − tw −w2   
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Question 2:  

1
2

x2 − 1
4
x4 − 4⎛

⎝⎜
⎞
⎠⎟ −

3
4
x4 − 2x2 + 3( ) = 12 x

2 − 1
8
x4 − 2 − 3

4
x4 + 3

2
x2 − 9

4

= − 7
8
x4 + 2x2 − 17

4
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Question 3:  

a. x − 2( ) x + 2( ) = x2 + 2x − 2x − 4 = x2 − 4   

b. x − 6( ) x − 5( ) = x2 − 6x − 5x + 30 = x2 −11x + 30   

The rest can be done similarly 

c. 2x2 + xy − y2   

d. 18x2y − 90x2 − 3xy2 +15xy   

e. −a2 + 2ab − b2   

f. b4 + 2ab3 − 2ab2 − b2   

g. m3 + 3m2n + 3mn2 + n3   

h. m2 +m2n −mn2 − n3   

i.   −11h2 − 4hg + 7g 2 − 4h2g − 2g 2h+ 2g3   

j. 3p2 − 4 pq + 9q2 − p3q − p2q2   
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Exercise 2B 

Question 1:  

a. 6n − 3= 3 2n −1( )   

b. 12m2n −16mn2 = 4mn 3m − 4n( )   

c. Take a factor of x − 2( )  out to get,   x x − 2( ) + xy x − 2( ) = x − 2( ) x + xy( ) = x x − 2( ) 1+ y( )  

Similarly,  

d. x −10( ) x +10( )  

e. x + 8( ) x + 6( )  

f. x − 2( ) x −10( )   

g. x + 4( ) x − 25( )   

h. 2 m + 2( ) m − 6( )   

i. t t +1( )2   

j. p2 p +16( ) p −16( )     
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Question 2:  

a. Our factorisation will took like 3a + p( ) a + q( )  , where pq = 10 and 3q + p = – 17.  

Trial and error gives p = –2 and q = –5, so 3a2 −17a +10 = 3a − 2( ) a − 5( ) .  

Similarly, 

b.   2a −1( ) a − 4( ) 	
c.   4a + 3( ) a + 2( )  

d.   3a +1( ) 3a +5( )  

e.   5x + 2( ) x − 4( )  

f.   3a + 4( ) 4a +1( )  

g.   2 p + 3( ) p − 2( )  

h.   4l −1( ) 5l + 4( )  

i.   3w+ 4( ) 2w−5( )  

j.   5z − 3( ) z +1( )  
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Question 3:  

Using the difference of two squares on a-i,  

a. 3x −1( ) 3x +1( )   

b. 2x − 7( ) 2x + 7( )   

c. 6k −1( ) 6k +1( )   

d. 14n −12( ) 14n +12( ) = 4 7n − 6( ) 7n + 6( )   

e.  5 25m4 − 4n2( ) = 5 5m2 − 2n( ) 5m2 + 2n( )   

f. 4z x2 − 3y2( ) x2 + 3y2( )   

g. a − 5b( ) a + 5b( )   

h. n2 −1( ) n2 +1( ) = n −1( ) n +1( ) n2 +1( )   

i. x 9x2 − 64( ) = x 3x − 8( ) 3x + 8( )   

 

j. Cannot use the difference of two squares on j, it is a common mistake to write 
x4 9y9z4 −16x25( ) = x4 3y3z2 − 4x5( ) 3y3z2 + 4x5( )   

The correct answer here is x4 9y9z4 −16x96( )  
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Exercise 2C 

Question 1:  

a. The discriminant is Δ = 62 − 4 3( ) −4( ) = 84 . This is not a square number, so 3n2 + 6n − 4  does 
not factorise.   

Similarly,  

b. Δ = −394        so the quadratic does not factorise  

c. Δ = 1        so the quadratic factorises as ( )( )22 5 3 2 3 1n n n n+ + = + + 	

d. Δ = 1200        so the quadratic does not factorise  

e. Δ = 4        so the quadratic factorises as ( )( )2 14 48 8 6x x x x+ + = + + 	

f. Δ = 132        so the quadratic does not factorise  

g. Δ = 9        so the quadratic factorises as ( )( )2 2 1 2a a a a− − = + − 	

h. Δ = 256        so the quadratic factorises as   5i2 −14i − 3= 5i +1( ) i − 3( ) 	
i. Δ = 428        so the quadratic does not factorise 

j. Δ = 100        so the quadratic factorises as   3b2 − 2b−8 = 3b+ 4( ) b− 2( ) 	
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Question 2:  

a. x2 − 2x − 8 = 0⇒ x − 4( ) x + 2( ) = 0   

⇒ x + 4 = 0   or    x + 2 = 0
		

⇒ x = −2  or  x = −4
	

b. y = −4,   y = − 5
4   

c. x = −1,   x = − 4
3  

d. z = −3,   z = 5  

e. q = −4,   q = − 4
5  

f. r = 0,   r = 7
4       [q has a typo: should read 4r

2 −19r +12 = 0   so accept 
3 , 4
4

r r= =
	as well]. 

g. 
w = 2,   w = − 1

3  

h. e = −3,   e = − 3
2  

i. w = 5
2

,   w = − 4
3  

j. y = 0,  y = 10,  y = −10   

 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



AS PURE MATHEMATCICS WORKED SOLUTIONS: ALGEBRA     	9 

		
	
Question 3: 
 
a. The next two consecutive integers after x are (x + 1) and (x + 2).  
If their product is 30, then x +1( ) x + 2( ) = 30⇒ x2 + 3x − 28 = 0 .  
Then, solving the quadratic, we have: 
x2 + 3x − 28 = 0⇒ x − 4( ) x + 7( ) = 0  , so x can be 4 or – 7.  
 
b. If x is a natural number, then x cannot be negative, so he must have started with 4.  
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Question 4: 
 
Let l be the length on the garden, in cm, and w be the width of the garden, in cm.  
We know that l = w + 6 .  
We also know that the area of the garden is 0.0027 m2 which is 27 cm2.  
 
Therefore, we the equations:     l = w + 6    and lw = 27   
Substituting for l in the second equation, we get  
 
w + 6( )w = 27⇒w2 + 6w − 27 = 0   

⇒ w + 9( ) w − 3( ) = 0   
⇒w = 3         {w is positive, so cannot be –9} 
 
If w is 3 cm, then l is 9 cm.  
Therefore, the perimeter of the garden is 3 + 3 + 9 + 9 = 24 cm.  
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Exercise 2D 

Question 1:  

[Typo in question stem. Should say express your answer in the form a x − b( )2 + c  ] 

a.  

x2 + 8x + 9 = x + 4( )2 − 42 + 9
= x + 4( )2 − 7

  

Parts (b)-(e) can be done similarly and the answers are given below 

b. x +10( )2 − 96   

c. x − 7
2

⎛
⎝⎜

⎞
⎠⎟
2

− 41
4

  

d. x + 5
2

⎛
⎝⎜

⎞
⎠⎟
2

− 25
4

  

e. x − 5( )2 − 43   

f.  

11x2 + 22x +122 = 11 x2 + 2x + 122
11

⎛
⎝⎜

⎞
⎠⎟

= 11 x +1( )2 −12 + 122
11

⎡
⎣⎢

⎤
⎦⎥

= 11 x +1( )2 + 111
11

⎡
⎣⎢

⎤
⎦⎥

= 11 x +1( )2 +111

  

The rest are done similarly and the answers are given below.  

g. 3 x −1( )2 −13   

h. 4 x − 1
8

⎛
⎝⎜

⎞
⎠⎟
2

− 113
16

  

i. 5 x − 8
5

⎛
⎝⎜

⎞
⎠⎟
2

− 39
5

  

j. − x − 9
2

⎛
⎝⎜

⎞
⎠⎟
2

+ 97
4
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Question 2:  

a. p2 +14 p − 38 = 0⇒ p + 7( )2 − 72 − 38 = 0   

⇒ p + 7( )2 − 87 = 0
⇒ p + 7( )2 = 87
⇒ p + 7 = ± 87

⇒ p = −7 ± 87

  

 
The rest are done similarly and the answers are given below.   

b. x = 5
4
± 73
4

  

c. a = −17 or  3   

d. z = −3  or  5  

e. x = −15 or  1  

f. l = −10 or  0  

g. k = −1 or  5  

h. m = 1
3

 or  5  

i. n = −1+ 2
3
22   

j. n = −2 ± 3 7   
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Exercise 2E 

Question 1: 

a. First re-write the quadratic as 24 8 3 0x x+ + = . This shows us that a = 4, b = 8 and c = 3. Plugging 
these values into the quadratic formula, we have: 

x = −b ± b2 − 4ac
2a

=
−8 ± 82 − 4 4( ) 3( )

2 4( )

= −8 ± 16
8

= −8 ± 4
8

  

∴ x = − 1
2

  or − 3
2

  

The rest can be done similarly and the answers are given below.  

b. 3 21x = − ±  

c. 
2 10
3 3

y = ±
 

d. 

12,
3

y = −
 

e. 
3 7a = ±  

f. 
9 273
16 16

x = ±
 

g. 
1 6x = ±  

h. 
  
p = 7 ± 301

14  

i. 

51
6

n = ±
 

j. 

1 3
2 2

n = ±  
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Question 2: 

a. This is a quadratic in t, so to make t the subject, we should use the quadratic formula 

Re-arranging gives s = ut + 1
2
at 2 ⇒ at 2 + 2ut − 2s = 0   

Plugging the values into the quadratic formula, we have:  

t =
−2u ± 2u( )2 − 4 a( ) −2s( )

2a
  *

= −2u ± 4u2 + 8as
2a

= −2u ± 4 u2 + 2as
2a

= −u ± u2 + 2as
a

  

{NB: since the question does not say to simplify, you will achieve full marks if you write the first line 
marked by *} 

b. Comparing with the formula in part a, we have s = 6, u = 4 and a = 6 and substituting gives: 

t =
−4 ± 42 + 2 6( ) 6( )

6
 , which gives t = −0.90  or  − 2.23  to two decimal places    
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Exercise 2F 

Question 1:  

a. 4 2 4 2 62 2 2 2 64+× = = =  

b. 0 6 3 0 6 3 33 3 3 3 3 27− + −× × = = = 	

c.  2
4 × 31 × 22 × 32 = 26 × 33 = 64× 27 = 1728 	

d. 
 
23 × 4−2 ×53 ×125−1 = 23−4 ×53−3 = 2−1 = 1

2  

e.  52 × 252 ÷52 = 51+4−2 = 53 = 125  

f. 
5 3 2

4 3 1 022 2 4 2 2 1
− −

− −× × = = =  

g. 
3 2 8 3 4 8 72 4 2 2 2 128− − +× × = = =  

h. 
4 8

4
12 12

4 2 12
2 2 16

−= = =
 

i. 

4 7
7 7 4 4 5 4 1

7 2 5

3 2 12 3 2 3
2 4 3 48

− − − − −× = × = × =
× ×  

j. 

3 1 6 3
6 3 4 2

4 2 4 2

25 125 5 5 5 5
5 5 5 5

− −
− − +

− −

× ×= = =
× ×  

k. 

1 23 3
3/23 3 3 32 28 3 9 2 2 3 24

++
× × × = × =

 

l. 
 

3235 × 32

2−2
= 2

15
5 × 32

2−1 = 24 × 32 = 144  
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Question 2:  

a. 
7

7 3 2 2
3 2

a a a
a a

− −= =
× 	

b. 
( )

2
2 2 4

2

p p p
p

− −
− = =

	

c. 

( )
2 7

2 1 7 4 3 3
1 4

a b a b a b
a b

− − −
−

× = × =
×  

d. 

2 4 5
3 3 8

1 7 3

u v w u v w
u v w

−
− −

−

× × =
× ×  

e. 

2
2 3 4 4

3 4

b b
b b b b b

b b

a a a a
a a

+ − +
−

× = =
×  

f. 
( ) ( )3 2 3 2 3 2 52 4 2 4 128m m m m+× = × × =  

g. 
( ) ( )3 1

3 1 2 3 2 1 2
2 2

3 2 93 2
4 8
x y xyx y
y x

−
− − − − +

−

×
= × × =

×  

h. 

( ) ( )3 22 3 2
6 3 6 2 4 5 6 3 4 4

2 5

a b c d
a b c d a b c d

c d
− −

×
= =

×  

i. 

3 6
3 6 34 2 4a a a a

+
× = =  

j. 
1 61 3

3 6 29 3 92 234 27 2 3 6x y x y x y x y
++

× × × = × × =  
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Question 3:  

a.  

  

25x+4 = 23x+6 ⇒ 5x + 4 = 3x + 6
⇒ 2x = 2
⇒ x = 1

 

b.  

27x+3 = 42x+6

⇒ 27x+3 = 22( )2x+6
⇒ 27x+3 = 24 x+12

⇒ 7x + 3= 4x +12
⇒ 3x = 9
⇒ x = 3

		

The rest can be done similarly and the answers are given below.  

c. 3
7

x =
	

d. 

1
3

x =
 

e. x = 1 

f. 

3
8

x =
 

g. 

25
2

p =
 

h.  

62x+5 = 36x
2

⇒ 62x+5 = 62( )x
2

⇒ 62x+5 = 62x
2

⇒ 2x + 5 = 2x2

⇒ 2x2 − 2x − 5 = 0

⇒ x = 1± 11
2
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Question 4: 

( )

( )

4 6
4 2 4 2 3 3 12 24

2 3 15 2

3 27 9 3 3 3 3 3

3 3
2 3 15 2

1 13
2

x
y y x x y y x

x y x y

x y x y

y x

+
+ + + + +

+ + + +

× = × ⇒ × = ×

⇒ =
⇒ + + = + +

⇒ = − +
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Exercise 2G 

Question 1:  

a. 12 4 3 4 3 2 3= × = =   

b. 24 4 6 4 6 2 6= × = =   

c. 125 25 5 25 5 5 5= × = =   

d. 18 9 2 9 2 3 2= × = =   

e. 54 9 6 9 6 3 6= × = =   

f. 1000 100 10 100 10 10 10= × = =   

g. 63 9 7 9 7 3 7= × = =   

h. 44 4 11 4 11 2 11= × = = 		
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Question 2:  

a. 8 2 2 2 2 3 2+ = + =   

b. 32 18 4 2 3 2 7 2+ = + =   

c. 20 45 2 5 3 5 5 5+ = + =   

d. ( ) ( )6 125 5 5 6 5 5 5 5 0− = − =   

e. 75 12 5 3 2 3 3 3− = − =   

f. 63 28 3 7 2 7 7− = − =   

g. 24 3 150 2 96 2 6 15 6 4 6 13 6+ − = + − =   

h. 5 125 3 5 2 720 25 5 3 5 24 5 4 5+ − = + − =   
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Question 3:  

Firstly, we have  

 
1− 2( )2

+ 1+ 2( )2
= 1− 2 2 + 2( ) + 1+ 2 2 + 2( ) = 6

	

We also have   

 
6− 8( ) 8 − 4( ) = 6 8 − 24−8+ 4 8 = −32+10 8 = −32+ 20 2

	

Therefore, we have 
 

( ) ( ) ( )( )2 2
1 2 1 2 6 8 8 4 38 20 2− + + − − − = − 	
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Exercise 2H 

Question 1:  

a.  

1 1 2
2 2 2

2
2

= ×

=

  

b.  

5 5 8
88

=
 

c. 
 ( )3 1 5 21 5 2

33

−− =  

d.  

5 3 20 5 6 5
10 2 5

1
2
2
2

− −=

= −

= −

 

e.  

 

4
2− 6

= 4
2− 6

× 2+ 6
2+ 6

=
4 2+ 6( )

−2
= −2 2+ 6( )

 

f.  

( )8 4 38
133 4

+
= −

−
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g.  

 

3 − 2
2 + 3 3

= 3 − 2
2 + 3 3

× 2 − 3 3
2 − 3 3

=
3 − 2( ) 2 − 3 3( )

−25

= 6 − 9− 2+ 3 6
−25

= 11− 4 6
25

 

h. 

( )

4 3 4 3
8 2 2 2 2

4 3
2

2 4 3

2

− −=
− −

−=

−
=
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Exercise 2L 

Question 1:  

a.  

Method 1:  

x4 −15x2 −16 = 0

⇒ x2 −16( ) x2 +1( ) = 0
⇒ x2 = 16
⇒ x = ±4

     {remember x2 cannot be negative} 

Method 2: substitution 

Let y = x2, so the equation becomes y2 −15y −16 = 0 .  

⇒ y −16( ) y +1( ) = 0
⇒ y = 16        y ≠ −1{ }

  

⇒ x2 = 16⇒ x = ±4   

b.  

Multiply the equation through by x2 to get,  

x4 + 72 = 17x2 ⇒ x4 −17x2 + 72 = 0   

Factorising (or using the substitution y = x2 gives) x2 − 8( ) x2 − 9( ) = 0   (or y − 8( ) y − 9( ) = 0 ) 

⇒ x = ±2 2   or  ± 3   

c. This is similar to above (let y = x3) and has solutions x = –2 or x = –1.  

d. Let y = x  to get 2 2 3 0y y− − =  

⇒ y − 3( ) y +1( ) = 0
⇒ y = 3
⇒ x = 9

  

Note that y cannot be –1, since the square root is non-negative.  

e.  This is similar to above and has solutions z = 256 

f. This is similar to above and has solution z = −2 + 7  .  
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g. You can use the substitution y = x
1
3

 to show that x = − 64
9

,  1
8   

h. x = 1 or x = 2.  
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Mixed Exercise 

Question 1:  

( )( ) ( ) ( ) ( )
( )
( )( )

2 2 2

2

2 1 4 2 2 3 4 4 4

2 6

2 2 3

x x x x x x x

x x

x x

+ − − − = − − − − +

= − −

= + −

	

Setting this equal to 0, we find ( )( )2 2 3 0 2,3x x x+ − = ⇒ = −  
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Question 2:	

 

10 80 − 125 + 180 = 40 5 −5 5 + 6 5

= 41 5
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Question 3:	

Since 9 = 32, we have  

33x+4 = 92y−1

⇒ 33x+4 = 32 2y−1( )

⇒ 3x + 4 = 4y − 2

⇒ y = 3x + 6
4
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Question 4:	

We have that ax
2 + bx + c = 0 . Dividing through by a and completing the square, we have 

x2 + b
a
x + c

a
= 0⇒ x + b

2a
⎛
⎝⎜

⎞
⎠⎟
2

− b2

4a2
+ c
a
= 0 		

⇒ x + b
2a

⎛
⎝⎜

⎞
⎠⎟
2

= b2

4a2
− c
a
		

⇒ x + b
2a

⎛
⎝⎜

⎞
⎠⎟
2

= b2

4a2
− 4ac
4a2

⇒ x + b
2a

⎛
⎝⎜

⎞
⎠⎟
2

= b
2 − 4ac
4a2

⇒ x + b
2a

= ± b2 − 4ac
4a2

⇒ x + b
2a

= ± b2 − 4ac
2a

⇒ x = − b
2a

± b2 − 4ac
2a

⇒ x = −b ± b2 − 4ac
2a
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Question 5:	

a.  

96 16 6 16 6 4 6= × = =  

b.  

Let h be the height of the rectangle. Since area of a rectangle = width x height, we have 

  

h = 96
1+ 6

× 1− 6
1− 6

=
4 6 1− 6( )

−5 	

  
∴h = 4

5
6− 6( )
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Question 6:	

( )

5 5

1
5 2

5
2

1 1
4 4

1
2
1
2

x x

x

x

−

−

=

=

=

 

{a = 1/2 ,  p  = – 5/2} 

 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



AS PURE MATHEMATCICS WORKED SOLUTIONS: ALGEBRA     	32 

	
Question 7:	

Note that 20 2 5=  
 
Therefore,  

( )5 2 20 3 5 2 2 5 6 5x x x x+ = − ⇒ + = − 	

  

⇒ x 5 = 2+ 6 5

⇒ x = 2+ 6 5
5

= 30+ 2 5
5

= 6+ 2
5

5 	
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Question 8:	

Substituting x = p 3 − 6  into the equation gives  

2 p 3 − 6( )2 + p 3 − 6( )− 42 = 0
		

  
⇒ 2 3p2 −12 p 3 + 36( ) + p 3 − 6( )− 42 = 0  

  

⇒ 6 p2 − 23p 3 + 24 = 0

⇒ p = 23 3 ± 1011
12

	

	
{NB: the question does have a typo. It suggests that there is a unique value of p as it asks you to find 
‘the’ value of p, which is wrong} 
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Question 9:	

  

33x1/3

= 9−1+x2/3

⇒ 33x1/3

= 3
2 −1+x2/3( )

⇒ 3x
1
3 = −2+ 2x

2
3

⇒ 2x
2
3 − 3x

1
3 − 2 = 0

	

 

Use the substitution y = x
1/3

 to get 

2y2 − 3y − 2 = 0 ⇒ y = − 1
2

,  2   

⇒ x
1
3 = − 1

2
,  2  

⇒ x = − 1
8

,  8   

 
{Remember: check your answers at the end by substituting – especially for these longer problems} 
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Question 10:	

a. Expanding gives:  

( )( )2 3 3 4 2 3 8 3 4 3 11 6 3− − = − − + = − +
	

 
{a = – 11, b = 6} 
 
b. We rationalise the denominator to get 
 

 

3 − 2
1+ 3

= 3 − 2
1+ 3

× 1− 3
1− 3

=
3 − 2( ) 1− 3( )

1+ 3( ) 1− 3( )
= 3 − 3− 2+ 2 3

1− 3

= 3 3 −5
−2

= 5
2
− 3

2
3

 

 
{a = 5/2, b = – 3/2} 
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Question 11:	

a.  

i. 
2 4 2 8 8 23 9 3 3 3a b a b a bxy − − + −= = =  

 

{  p = a +8b− 2 } 
 
ii.   3x4 = 3× 34a−8 = 34a−7

	
	
{ p = 4a − 7  } 

 

b.  

3x4 = xy⇒ 3a+8b−2 = 34a−7   

⇒ a + 8b − 2 = 4a − 7
⇒ 3a − 5 = 8b
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Question 12:	

There are several approaches to this question, but essentially the ‘trick’ is to separate the denominator 
into two terms and apply the difference of two squares as usual,  
 

1
1+ 3 − 6

= 1
1+ 3( )− 6

= 1
1+ 3( )− 6

×
1+ 3( ) + 6

1+ 3( ) + 6

= 1+ 3 + 6

1+ 3( )2 − 6
= 1+ 3 + 6

2 3 − 2

  

Now we can apply the difference of two squares again,  

1+ 3 + 6
2 3 − 2

= 1+ 3 + 6
2 3 − 2

× 2 3 + 2
2 3 + 2

=
2 1+ 3 + 6( ) 3 +1( )

2 3( )2 − 4

=
2 3 +1+ 3+ 3 + 18 + 6( )

8

= 1
4
4 + 3 2 + 2 3 + 6( )

		

∴ 1
1+ 3 − 6

= 1
4
4 + 3 2 + 2 3 + 6( ) 		

	

	

	

{alternatives: 

Exercise:  

You could multiply top and bottom of the original fraction by 1− 3 − 6( )   or 1− 6( )− 3  } 


