
5.5  Answers to 5.4 Exercise
Additional Mathematics

A-Level Pure Mathematics : Year 1
Trigonometry IV

Answer 1
( i )

3 x2 + 4x + 2 = 0

a = 3,  b = 4    c = 2and

D = b2 − 4ac

= 16 − 4 × 3 × 2

= 16 − 24

= − 8
[ 2 marks ]

( ii ) As  D < 0, the equation will not have any real solutions
[ 1 mark ]

Answer 2

2 tan2 x − 5 tan x + 4 = 0

    z = tan x  Let to reveal the underlying quadratic equation as,

2 z2 − 5z + 4 = 0

a = 2,  b = − 5    c = 4and

D = b2 − 4ac

= 25 − 4 × 2 × 4

= 25 − 32

= − 7

 ¸As  D < 0, the equation will not have any real solutions

[ 3 marks ]



Answer 3

    cos2 x + sin2 x = 1( i ) The trigonometric identity referred to must be,

sin2 x + 3 cos x − 8 = 0

( 1 − cos2 x ) + 3 cos x − 8 = 0

1 − cos2 x + 3 cos x − 8 = 0

cos2 x − 3 cos x + 7 = 0

[ 3 marks ]

      a = 1,  b = − 3    c = 7( ii ) and

D = b2 − 4ac

= 9 − 4 × 1 × 7

= 9 − 28

= − 19

 ¸As  D < 0, the equation will not have any real solutions

[ 3 marks ]



Answer 4
( i )

3 x2 − 4  3 x + 3 = 0

a = 3,  b = − 4  3     c =  3and

x =
− b ±  b 2 − 4ac  

2a

=
 4  3  ±  48 − 4 × 3 × 3  

 2 × 3 

=
 4  3 ±   48 − 36  

 6 

=
 4  3 ±  12   

 6 

=
 4  3 ±  4 × 3   

 6 

=
 4  3  ± 2  3  

 6 

=
 6  3  

 6 
  

 2  3  
 6

or

=  3   
  3  

 3 
or

[ 5 marks ]



( ii )

3 tan2 x − 4  3 tan x + 3 = 0

   tan x =  3       tan x =
  3  

 3 
Either or
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y = tan x

 tan x =  3 ⇒ x =  60° For as working angle

x = 60°,  240°Then, from the graph, 

 tan x =
  3  

 3 
⇒ x =  30° For as working angle

x = 30°,  210°Then, from the graph, 

In total, four solutions  x ∈{ 30°, 60°, 210°, 240° }

[ 4 marks ]



Answer 5
( i )

7 x2 + 5  7 x + 6 = 0

a = 7,  b =  5  7     c =  6and

x =
− b ±  b 2 − 4ac  

2a

=
− 5  7  ±  175 − 4 × 7 × 6  

 2 × 7 

=
− 5  7 ±   175 − 168  

 14 

=
− 5  7 ±  7   

 14 

= − 
 4  7  

 14 
  −

 6  7  
 14

or

= − 
 2  7  

7 
          −

 3  7  
 7 

or

[ 5 marks ]
( ii )

7 sin2 x + 5  7  sin x + 6 = 0

   sin x = − 
 2  7  

7 
       sin x = − 

 3  7  
 7 

Either or
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y = sin x

     sin x = − 
 3  7  

 7 
 sin x  For : No solutions as the curve is never less than  1−

     sin x = + 
 2  7  

7 
 :  x = 49.1°  For is the working angle

        From the graph this gives two answers: x ∈ { 229.1°,  }   310.9°
[ 4 marks ]

This document is a part of a Mathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use

In October 2020, Shrewsbury School was voted “Independent School of the Year 2020”
© 2025 Number Wonder

Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com


