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CChhaapptteerr  11    QQuuaaddrraattiicc  EEqquuaattiioonnss  aanndd  QQuuaaddrraattiicc  FFuunnccttiioonnss  
 
1.1 Solutions of Quadratic Equations 

1.1.1 The method of Completing the Square 
A quadratic equation can be solved by first transforming it into the form (x + p)2 = q using the 
method of completing the square. 
 
Example 1.1  
Solve the equation 0562 =++ xx . 
 
Solution 

1
23

43

4)3(
53)3(

05
2
6

2
66

056

2
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22
2

2
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±=+
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
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x
x
x

x
x
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or 
or 

 
 
 
 
 
 

–2 
–5 

 
Example 1.2  
Solve the equation 0952 2 =−− xx . 
 
Solution 

4
975

16
97

4
5
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4
5

0
2
9

4
5

4
5

2
5

0
2
9

2
5
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2
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2

±
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
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Checkpoint 1.1  
Use the method of completing the square, solve the quadratic equation 0323 2 =−− xx . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.1.2 Quadratic Formula 

The two roots of the quadratic equation 02 =++ cbxax  ( 0≠a ) are 
a

acbbx
2

42 −±−
= . 

 
Example 1.3  
Solve the equation 0263 2 =−− xx . 
 
Solution 

3
153

6
1526

6
606

)3(2
)2)(3(4)6()6(

0263
2

2

±
=

±
=

±
=
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x
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Example 1.4  
Solve the equation 42 −= xx . 
 
Solution 

(rejected)          
2

151

)1(2
)4)(1(4)1()1(

04
4

2

2

2

−±
=

−−±−−
=

=+−

−=

x

xx
xx

 

∴  The equation 42 −= xx  has no real roots. 
 
 
Checkpoint 1.2  
Solve the equation 0183 2 =+− xx . 
 
 
 
 
 
 
 
 
 
 
 
 
Checkpoint 1.3  
Solve the equation 022 =+− mxmx , where m > 1. 
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Example 1.5  
Solve the equation 04)4(5)4( 222 =+−−− xxxx . 
 
Solution 
Let y = x2 – 4x. Then the equation becomes 

4  or                  1
0)4)(1(
0452

=
=−−
=+−

y
yy
yy

 

 
Consider y = 1. 

52
2

204

)1(2
)1)(1(4)4()4(

014
14

2

2

2

±=

±
=

−−−±−−
=

=−−

=−

x

xx
xx

 

 
Consider y = 4. 

222
2

324

)1(2
)4)(1(4)4()4(

044
44

2

2

2

±=

±
=

−−−±−−
=

=−−

=−

x

xx
xx

 

 
∴  The solutions are 52 ±=x  or 222 ± . 
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Example 1.6  
Solve the simultaneous equations 





+−=

=−

xxy
yx

2
3

2
. 

 
Solution 





+−=

=−

xxy
yx

2
3

2
 ………(1) 

………(2) 

 

(1) + (2): 
i.e. 

∴ 

2
131

)1(2
)3)(1(4)1()1(

03
23

2

2

2

±
=

−−−±−−
=

=−−

+−=

x

xx
xxx

 

When 
2

131+
=x , 

2
1353

2
1313 +−

=−
+

=−= xy . 

When 
2

131−
=x , 

2
1353

2
1313 −−

=−
−

=−= xy . 

∴  The solutions are 






 +−+
2

135,
2

131  or 






 −−−
2

135,
2

131 . 

 
Checkpoint 1.4  
Solve the equation 02)2()2( 222 =−−+− xxxx . 
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Checkpoint 1.5  

Solve the simultaneous equations 




++=

=+

2
5

2 xxy
yx

. 
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1.2 Nature of Roots of the Quadratic Equation 

For the quadratic equation 02 =++ cbxax , where a, b, c are real. Let acb 42 −=∆ . 

Case 1: 
If 042 >−=∆ acb , then the equation has two distinct (unequal) real roots. 
If ∆  is a perfect square, then the roots are rational; if ∆  is NOT a perfect square, then the 
roots are irrational. 
Case 2: 
If 042 =−=∆ acb , then the equation has two equal real roots. 
The roots are rational. 
Case 3: 
If 042 <−=∆ acb , then the equation has no real roots. 
 
 
Example 1.7  
Without solving each of the given quadratic equations, determine whether the equation has real 
roots. If the equation has real roots, state whether the roots are equal and rational. 
(a) 034 2 =−+ xx  
(b) 0153 2 =+− xx  
(c) 025309 2 =+− xx  
(d) 022 =+− aaxx , where a is a non-zero real number. 
 
Solution 
(a) 034 2 =−+ xx  

0
49

)3)(4(412

>
=

−−=∆
 

 Also, 
∴ 

49 is a perfect square. 
The equation has two distinct roots which are rational. 

   
(b) 0153 2 =+− xx  

0
13

)1)(3(4)5( 2

>
=

−−=∆
 

 Also, 
∴ 

13 is not a perfect square. 
The equation has two distinct roots which are irrational. 

   



 8

(c) 022 =+− aaxx  

0
)25)(9(4)30( 2

=
−−=∆  

 ∴ The equation has two equal roots which are rational. 
   
(d) 034 2 =−+ xx  

0
3

))(1(4)(
2

22

<
−=

−−=∆

a
aa

 

 ∴ The equation has no real roots. 
 
 
Checkpoint 1.6  
Determine if each of the following equations has real roots. State also whether the roots are 
equal and rational. 
(a) 051410 2 =++ xx  
(b) 09124 2 =+− xx  
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Example 1.8  
Determine the possible value(s) of k so that the equation 09)3(64 2 =−++ kxkx  has equal 
roots. 
 
Solution 
For the equation to have equal roots, ∆ = 0. 
∴ 
 
 
∴ 1  or                  9

0)1)(9(
0910
0)9)(4(4)]3(6[

2

2

−−=
=++
=++

=−−+

k
kk
kk

kk

 

 
Example 1.9  
Find the range of values of k so that the equation 0)5(63 2 =−−− kxx  has real roots. 
 
Solution 
For the equation to have real roots, 0≥∆ . 
∴ 
 
 
∴ 8

9612
0601236
0)]5()[3(4)6( 2

≤
≤
≥+−
≥−−−−

k
k

k
k

 

 
Example 1.10  

Determine the range of values of k so that the simultaneous equations 




−−=

+=

32 2 xxy
kxy

 will 

have real solutions. 
 
Solution 
Substituting y = x + k and y = 2x2 – x – 3, we have 

(1) .......... 0)3(22
32

2

2

=+−−

−−=+

kxx
xxkx

 

[If (1) has real solutions, then the simultaneous equations will have real solutions.] 
∴ 
i.e. 
 

∴ 
2
7

02484
0)]3()[2(4)2(
0

2

−≥

≥++
≥+−−−

≥∆

k

k
k
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Checkpoint 1.7  
Find the possible values of k so that the equation 0422 =++ kxx  has equal roots. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Checkpoint 1.8  
Find the range of values of k so that the equation 0232 =+− kxx  
(a) has distinct real roots; 
(b) has no real roots. 
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Example 1.11  
Prove that the quadratic equation 01)1( 2 =++− axxa  has real roots for all values of a. 
 
Solution 

0
)2(

44
)1)(1(4

2

2

2

≥
−=

+−=

−−=∆

a
aa
aa

 

∴  The equation has real roots for all values of a. 
 
 
Checkpoint 1.9  
Prove that the quadratic equation 

09)(6)(2 222 =+−++ xbaxba , where 0≠+ ba , 
has no real roots for x. 
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1.3 Relations Between Roots and Coefficients 

(1) If α and β are the roots of 02 =++ cbxax , then  

sum of roots = 
a
b

−=+ βα       and      product of roots = 
a
c

=αβ . 

(2) Any quadratic equation in x can be written in the form  
x2 – (sum of roots)x + (product of roots) = 0. 

 
 
Example 1.12  
If α and β are the roots of the quadratic equation 0184 2 =−+ xx , find, without solving the 
equation, the values of 

(a) 
βα
11

+  (b) 22 βα +  

(c) 33 βα +  (d) α – β, where α > β. 
 
Solution 

We have 2
4
8

−=−=+ βα  and 
4
1

4
1

−=
−

=αβ . 

(a) 

8
4
1
2

11

=

−

−
=

+
=+

αβ
αβ

βα

 

(b) 

2
9

4
12)2(

2)(

2

222

=







−−−=

−+=+ αββαβα

 

(c) 

2
19

)2(
4
13)2(

)(3)(
33)(

3

3

22333

−=

−





−−−=

+−+=

−−+=+

βααββα

αββαβαβα
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(d)  
 
 
 
 
 

∴
Q

 
5

.
5

4
14)2(

4)(
42

2)(

2

2

22

222

=−

>
=







−−−=

−+=

−++=

−+=−

βα

βα

αββα

αββαβα

αββαβα

 

 
Checkpoint 1.10  
If α and β are the roots of the quadratic equation 0242 =+− xx , find, the values of 

(a) 
β
α

α
β

+  (b) 2)( βα −  
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Example 1.13  
If α and β are the roots of the quadratic equation 0152 2 =−− xx , in each of the following, 
form a quadratic equation in x whose roots are 

(a) 22

1,1
βα

 (b) 
α

β
β

α 1,1
++  

 
Solution 

We have 
2
5

=+ βα  and 
2
1

−=αβ . 

(a) 

29
2
1

2
12

2
5

)(
2)(

)(
11roots new of Sum

2

2

2

2

2

22

22

=







−







−−








=

−+
=

+
=+=

αβ
αββα

αβ
αβ

βα

 

4
2
1
1
)(

1

11roots new ofProduct 

2

2

22

=







−

=

=

⋅=

αβ

βα

 

∴  The required equation is 04292 =+− xx . 

(b) 

2
5

2
1

2
5

2
5

11roots new of Sum

−=

−
+=

+
++=







 ++








+=

αβ
βαβα

α
β

β
α
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2
1

2
1

12
2
1

111

11roots new ofProduct 

−=

−
++−=

+++=







 +








+=

αβ
αβ

α
β

β
α

 

∴  The required equation is 0
2
1

2
52 =−+ xx , i.e. 0152 2 =−+ xx . 

 
Checkpoint 1.11  
If α and β are the roots of the quadratic equation 013 2 =−− xx , form a quadratic equation in 

x whose roots are 
β

α+1  and 
α

β+1 . 
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Example 1.14  
If one root of the equation 02 =++ cbxax  is k times the other root, show that 

ackkb 22 )1( += . 
 
Solution 

Let α and kα be the roots of the equation 02 =++ cbxax , then 










=

−=+

)2...(..........)(

)1(..........

a
ck

a
bk

αα

αα
 

From (1), 
)1( ka

b
+

−=α ………(3) 

Substitute (3) into (2), we have 

ackkb
a
c

ka
kb

a
c

ka
bk

22

22

2

2

)1(
)1(

)1(

+=

=
+

=







+

−

 

 
Checkpoint 1.12  
Given the equation 0122)4(2 =−+−− kxkx , find the possible values of k such that the two 
roots of the equation differ by 4. 
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1.4 Quadratic Functions 
For the graph of cbxaxy ++= 2 , 0≠a , we have: 

 a > 0 a < 0 

Direction of opening Upwards Downwards 

Vertex 
Minimum value when 

a
bx
2

−=  

Maximum value when 

a
bx
2

−=  

Line of symmetry 
a

bx
2

−=  

y-intercept c 

y > 0 for all x y < 0 for all x 
∆ > 0 

At no points 

∆ < 0 At two distinct points 

Intersection  
with the x-axis

∆ = 0 At only one point 
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Example 1.15  
By expressing the quadratic function 432)( 2 ++= xxxf  in the form qpxa ++ 2)( , 
determine the minimum value of the function and the corresponding value of x. 
 
Solution 

8
23

4
32

4
4
32

4
32

4
4
3

4
3

2
32

432)(

2

22

22
2

2

+





 +=

+





−






 +=

+

















−






++=

++=

x

x

xx

xxxf

 

Hence, the minimum value of f(x) is 
8
23 , and the corresponding value of x is 

4
3

− . 

 
Explanation 

Since 0
4
3 2

≥





 +x  for any x, 0

4
32

2

≥





 +x , we have 

8
23

8
230

8
23

4
32)(

2

=+≥+





 += xxf  and 

8
23)( =xf  when 

4
3

−=x . 

 
 
Example 1.16  
Find the maximum value of the function 6)( 2 ++−= xxxf  and its corresponding value of x. 
 
Solution 

4
25

2
1

6
2
1

2
1

6)(

2

22
2

2

+





 −−=

+

















−






+−−=

++−=

x

xx

xxxf

 

Hence, the maximum value of f(x) is 
4
25  and the corresponding value of x is 

2
1 . 
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Checkpoint 1.13  
Find the minimum value of the function 563)( 2 ++= xxxf  and the corresponding value of 
x. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Checkpoint 1.14  
Find the maximum/minimum value of the function 2241)( xxxf −+=  and the corresponding 
value of x. 
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Example 1.17  
Find the range of values of k so that the function kxxy −+= 45 2  is always positive. 
 
Solution 

kxxy −+= 45 2  attains a minimum value since a = 5 > 0. 
kxxy −+= 45 2  being always positive means that the curve does not meet the x-axis, 

∴ 
i.e. 
 
 

5
4
1620

0))(5(44
0

2

−<

−<
<−−

<∆

k

k
k

 

 
Alternative Solution 

kx

kxx

kxxy

−−





 +=

−

















−






++=

−+=

5
4

5
25

5
2

5
2

5
45

45

2

22
2

2

 

Since kxxy −+= 45 2  is always positive and 0
5
2 2

≥





 +x , 

5
4 i.e. ,0

5
4

−<>−− kk . 

 
Checkpoint 1.15  
Find the range of values of k so that the function so that the function kxxy +−−= 52  < 0 for 
all values of x. 
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1.5 Graphical Solutions of Simultaneous Equations: One Linear and One 

Quadratic 

 
The coordinates of the point(s) of intersection are the roots of the simultaneous equations. 
 
Example 1.18  
Solve the following simultaneous equations graphically: 





+−=
−=

22
2 2

xy
xxy

 

 
Solution 

xxy −= 22  
x –2 –1.5 –1 –0.5 0 0.5 1 1.5 2 
y 10 6 3 1 0 0 1 3 6 

 
y = –2x + 2 

x –2 –1 0 1 
y 6 4 2 0 

 
The graphs of the two equations are shown below: 

 

From the graph, the solution of (x, y) is (–1.3, 4.6) or (0.8, 0.4). 
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Checkpoint 1.16  
Solve the system of equations graphically: 





=−+
+−=

092
42

yx
xxy

 

 
xxy 42 +−=  

x –2 –1 0 1 2 3 4 5 6 
y          

 
2x + y – 9 = 0 

x –2 –1 0 1 
y     
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In general, the simultaneous equations 




+=
++=

kmxy
cbxaxy 2

 can be reduced to  

0)()(2 =−+−+ kcxmbax ………(*) 
Then (*) has 2 distinct real roots, one real root or no real roots when ∆ > 0, ∆ = 0 and ∆ < 0 
respectively. 

 

 
 
In Example 1.18, the simultaneous equations have 2 distinct real roots. Thus ∆ > 0. 
In Checkpoint 1.16, the simultaneous equations have 1 real root. Thus ∆ = 0. 
 
 

1.6 Absolute Values 

1.5.1 Definition 





<−
≥

=
0 if       ,
0 if          ,

||
xx
xx

x  

 
1.5.2 Properties 
(1) 0|| ≥x  
(2) |||| xx −=  

(3) yxxy =  

(4) 
y
x

y
x

= ,  if 0≠y  

(5) 22 xx =  

(6) If ay = , where 0≥a , then y = a or y = – a. 
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The concept, definition and properties we learnt about absolute values are used to solve 
equations when they involve absolute values. 
 
Example 1.19  
Solve the following equations. 

(a) 1
2
54

=
− x  

(b) xx 4732 −=−  

(c) 252 =−+ xx  

 
Solution 

(a) 

5
2
254

1
2
54

1
2
54

=

=−

=
−

=
−

x

x

x

x

 or 

or 

or 
5
6
254

1
2
54

=

−=−

−=
−

x

x

x

 

(b) 

3
5
106

4732
4732

=

=
−=−

−=−

x

x
xx
xx

 
or 
or 

or 

42
)47(32

=
−−=−

x
xx  

2=x  

(c)  

∴ 
 xx

x
xx

xx

+=+
−≥

≥+=+

=−+

252
2

0252

252

 

(rejected)     3−=x  

 
 
 

or 

or (rejected)     
3
7

)2(52

−=

+−=+

x

xx
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Example 1.20  

Solve 03323)( 2 =−−−− xx . 

 
Solution 
 
 
 

∴ 
( ) ( )

33

01333

03323

0332)3(
2

2

=−

=+−−−

=−−−−

=−−−−

x

xx

xx

xx

 

 
 
 

or 

 
 
 

(rejected)     13 −=−x  

For 33 =−x , we have 

6
33

=
=−

x
x

 or 
or 0

33
=

−=−
x

x
 

 
Checkpoint 1.17  
Solve the following equations. 
(a) 134 =−x  (b) 1432 +=− xx  

(c) 26 −=− x  (d) xx =+ 34  
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Example 1.21  

Solve 6134 =−++ xx . 

 
Solution 
Notice that 





<++−
≥++

=+
04 if       ),4(
04 if             ,4

|4|
xx
xx

x  and 




<−−−
≥−−

=−
013 if       ),13(
013 if             ,13

|13|
xx
xx

x ,  

i.e. 




−<+−
−≥+

=+
4 if       ),4(
4 if             ,4

|4|
xx
xx

x  and 










<−−

≥−
=−

3
1 if       ),13(

3
1 if             ,13

|13|
xx

xx
x  

 
 

So consider 3 cases: 4−<x , 
3
14 <≤− x  and 

3
1

≥x . 

Case 1: 4−<x . 

(rejected)     
4
9

634
6)13()4(
6134

−=

=−−
=−−+−

=−++

x

x
xx
xx

 

Case 2: 
3
14 <≤− x . 

2
1

652
6)13(4
6134

−=

=+−
=−−+

=−++

x

x
xx
xx

 

Case 3: 
3
1

≥x . 

4
3
634
6)13(4
6134

=

=+
=−++

=−++

x

x
xx
xx

 

∴  The solutions are 
2
1

−=x  or 
4
3

=x . 

0 –4 
3

1

4<xQ
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Checkpoint 1.18  
Solve 4532 =++− xx . 

 
 
 



 28

 
1.7 Graphical Solutions Involving Absolute Values 

To draw the graph of the function in the form of y = |f(x)|, we can first draw the graph of      
y = f(x), then take the portion of the graph below the x-axis and reflect it about the x-axis. 

   
Example 1.22  
(a) Draw the graph of 12 −= xy . 
(b) Hence solve the equations 

(i) 312 =−x  

(ii) 32123 +=− xx  

 
Solution 
(a) 
 

O

y

x

y = x

O

y

x

y = |x|
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(b) (i) 312 =−= xy , so the line y = 3 is added to the graph. 

  From the graph, x = –1 or 2. 
  
 (ii) 

1
3
212

32123

+=−=

+=−

xxy

xx
 

 
So the line 1

3
2

+= xy is added to the graph. 

  From the graph, x = 0 or 
2
3 . 

 
Example 1.23  

Solve 4142 =−− xx  graphically. 

 
Solution 

The graph of 142 −−= xxy  is shown below: 

 
 

4142 =−−= xxy , so the line y = 4 is added to the graph. 

From the graph, x = –1, 1, 3 or 5. 
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Checkpoint 1.19  
(a) Draw the graph of 562 +−= xxy  from x = –1 to x = 7. 

(b) Solve 3562 =+− xx  graphically. 

(c) Find the value(s) of a in the equation axx =+− 562  if the equation has 

(i) 4 distinct roots; 
(ii) 3 distinct roots; 
(iii) 2 distinct roots. 

 

(a)         562 +−= xxy  

x –1 0 1 2 3 4 5 6 7 
y          
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EExxeerrcciissee  11    QQuuaaddrraattiicc  EEqquuaattiioonnss  aanndd  QQuuaaddrraattiicc  FFuunnccttiioonnss  
 
1.1 
1. Solve the following equations. 

(a) 1)3(2 −=− xx  

(b) 01324 2 =−− xx  
 

2. Solve the equation 8116 =+
y

y . 

 
3. Solve the equation 02)12()12(10 2 =−−−− xx . 
 

4. Solve the equation 08103 3
2

3
4

=−− xx . 

 

5. Solve the equation 
3
1

1
11

=
+

+
xx

. 

 
6. Solve the equation 08)3(29 =−− xx . 

(Give the answers correct to 3 significant figures.) 
 
7. Solve the equation 1)3log()1log( =−+− xx . 

(Give the answers correct to 3 significant figures.) 
 

8. Solve the system of equations 




=+−−+

=+

0324
2

22 yxyx
yx

. 

 

9. Solve 061512 2
2 =+






 +−






 +

x
x

x
x  

 
1.2 
10. Determine the nature of roots of the following quadratic equations. 

(a) 022 2 =−− xx  
(b) 4)3)(1( =+− xx  

(c) 0183 2 =−− xx  
(d) 0273 2 =−+− xx  
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11. Find the possible values of k so that the quadratic equation 0)3(2 22 =+−+ kxkx  has 

real roots. 
 

12. Find the range of values of k so that the simultaneous equations 




=

−=

xy
kxy

4
1

2
 has real 

roots. 
 
13. Show that the equation 0)2(22 =−−+ kxkx  has real roots for all values of k. 
 
14. Given the equation 223)142( 22 +−=++ xxhxx . Find the value(s) of h such that the 

equation has equal roots. 
 
15. Prove that, if a, b, c are rational, the roots of the equation 

0912496 2222 =−+−+− cbcbaaxx  are rational. 
 
16. Given the quadratic equation 

0log)2log(4)2log(2 2 =+−−− kkxkx , where k > 2 and 3≠k . 
Find the value of k such that the equation has equal roots. 

 
1.3 
17. The equation 0143 2 =+− xx  has roots α and β (α > β). Find the values of  

(a) 22 βα +  
(b) 33 αββα +  
(c) βα −  

(d) 







++






 +

β
β

α
α 11  

 
18. If α and β are the roots of the equation 052 2 =−− xx , find quadratic equations with 

integral coefficients such that the roots of the equations are as follows: 
(a) α – 3, β – 3 

(b) 
1

1,
1

1
++ βα

 

(c) 2α – β, 2β –α 

(d) 
α

β
β

α 1,1 22 ++  
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19. If one root of the equation 04)2(3 2 =+−− xkx  is 
3
2 , find the other root and hence 

find the value of k. 
 
20. State the condition that the sum of reciprocals of the roots of the equation 

02 =++ cbxax  is 1. 

[The reciprocal of a is 
a
1 .] 

 
21. α and β are the roots of the equation 0)1()1(2 2 =++−− mxmx  such that 

122 +=+ αββα . Find the value of m where m < 0 and hence solve the equation. 
 
22. α and β are the roots of the equation 02 =++ qpxx  such that 133 =+ βα . Without 

solving the equation, show that pqp 313 =+ . 
 

23. α and β are the real roots of the equation 042 2 =++ mxx  while 2

1
α

 and 2

1
β

are the 

roots of the equation 049 2 =+− nxx . Find the values of m and n. 
 
24. Let α and β be the roots of the equation 02 =++ qpxx . 

(a) Express ))(( 33 αββα −−  in terms of p and q. 
(b) If one root of the equation is the cube of the other, using the result of (a), show that 

222 )1()4( −=− qqqpp . 
 
1.4 
25. Given that the vertex of a quadratic curve cbxaxy ++= 2  is (3, 2). If the curve passes 

through (–1, 4), find the values of a, b and c. 
 

26. Determine the maximum value of the expression 
543

11
2 +− xx

 and the corresponding 

value of x. 
 
27. Sketch the graph of cbxaxy ++= 2  if a > 0, b < 0 and c < 0. 
 
28. Find the range of values of k if 012)1( 22 ≥+++ kxxk  for all values of x. 
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29. (a)  Prove that the quadratic function 22442 44 khkhhkxxy −+++=  can never be             

negative if h and k are real constants. 
 (b) If the minimum value of y is 0, express h in terms of k. 
 

30. Given that the maximum value of the function 292)( xx
k

xf −+= , where 0≠k , is 18. 

Find the values of k. 
 
1.5  
31. Plot the graph of 22 xxy −=  for 33 ≤≤− x . Use this graph, and by drawing a suitable 

straight line, solve each of the following quadratic equations. 
(a) 0543 2 =+− xx  
(b) 09124 2 =++ xx  
(c) 0352 2 =−− xx  
[Scales: x-axis, 5 divisions (1 cm) = 1 unit; y-axis,5 divisions (1 cm) = 5 units.] 

 
1.6 

32. Solve 54123 =−−x . 

 

33. Solve 24 2 =−− xx . 

 

34. Solve 
2

713 −
=−

xx . 

 

35. Solve 5132 =+− xx . 

 

36. Solve 3
1

322

=
−

+−
x

xx . 

 

37. Solve 01241)41(6 2 =−−+− xx . 

 

38. Solve 10657 =−++ xx . 



 35

 

39. Solve 59246 −=+−− xx . 

 

40. Solve xx 2123 =−− . 

 
1.7 

41. Let 32)( −+= xxxf . 

(a) Show that 














≥−

<≤−

<−

=

2
3if33

2
30if3

0if33
)(

xx

xx
xx

xf  

Hence draw the graph of y = f(x) for 42 ≤≤− x  
[Scale for both axes: 5 divisions (1 cm) = 1 unit.] 

(b) Using the graph drawn in (a), solve the equation 632 =−+ xx . 

 
 
 


