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3 a   

    
 
  ( )sin 90 1r

r
−

− ° = = −   

 
 
 
 b  

  
  sin 450 1r

r
° = =   

 
 c  

  
 

  0sin 540 0
r

° = =   

 

3 d  
 

   
 
  ( )sin 450 1r

r
−

− ° = = −   

 
 e   

    
 
  ( )cos 180 1r

r
−

− ° = = −   

 f  

   
 

  
3 0cos 0
2 r
π − = = 

 
  

 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 4 

3 g  

   

  
3 0cos 0
2 r
π  = = 

 
 

 
 h  

   

  
9 0cos 0
2 r
π  = = 

 
 

 
 i  

   
  0tan 2 0

r
π = =   

 

3 j  

   

  0tan( ) 0
r

π− = =
−

  

 
4 a  

 

 
  60  is the acute angle.°   

  In the third quadrant sin is ve.
So sin 240 sin 60

−
° = − °

  

 
 b   

   
  80  is the acute angle.°  

  ( )
In the fourth quadrant sin is ve.
So sin 80 sin80

−

− ° = − °
 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 5 

4 c  

    

9
π  is the acute angle. 

In the second quadrant only sin is positive. 

so 
10sin sin

9 9
π π   − =   

   
. 

 d  

    

3
π  is the acute angle.  

In the fourth quadrant only cos is positive. 

So 
5sin sin
3 3
π π   = −   

   
. 

4 e  
 

 
  70  is the acute angle.°   

  In the second quadrant cos is ve.
So cos110 cos 70

−
° = − °

  

 
 f  

 

 
  80  is the acute angle.°   

In the third quadrant cos is ve.
So cos 260 cos80

−
° = − °

 

 g  

    

9
π  is the acute angle.  

In the second quadrant only sin is positive. 

So 
10cos cos

9 9
π π

=
   − −   
   

. 
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4 h  

    

36
π  is the acute angle. 

In the third quadrant only tan is positive. 

So 
109cos cos

36 36
π π

= −
   
   
   

. 

  
 i  

   
 
  80  is the acute angle.°   

  In the second quadrant tan is ve.
So tan100 tan80

−
° = − °

  

 
 
 j 

    
 
  35  is the acute angle.°   

  In the fourth quadrant tan is ve.
So tan 325 tan 35

−
° = − °

  

4 k  

    

6
π  is the acute angle.  

In the fourth quadrant only cos is positive. 

So tan tan
6 6
π π

− = −
   
   
   

 

 l  

    

3
π  is the acute angle. 

In the third quadrant only tan is positive. 

So 
10tan tan

3 3
π π   =   

   
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5 a  

   
  sin is ve in this quadrant.−   
  ( )So sin sinθ θ− = −   
 

 b  

   
  Only tan is + ve in this quadrant.  
  So ( )sin sinπ θ θ= −+  

 c  
   

  
  sin is ve in this quadrant.−   
  ( )So sin 360 sinθ θ°− = −   
 

5 d  

   
  sin is ve in this quadrant.+   

  ( )So sin 180 sinθ θ− °+ = +  
 
 e  

   
sin is +ve in this quadrant. 
So ( )sin sinπ θ θ= −− +  

 f  
 

 
  sin is ve in this quadrant.+   

  ( )So sin 360 sinθ θ− °+ = +  
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5 g  

   
  Only tan is + ve in this quadrant. 
  So ( )sin 3 sinπ θ θ= −+  

 h  

   
  sin is ve in this quadrant.+   

  ( )So sin 720 sinθ θ°− = −  
 
 i  

   
  sin, cos and tan are all + ve in this quadrant. 
  So ( )sin 4 sinθ π θ=+  
 
 

6 a π θ−  is in the second quadrant, at θ to the  
   horizontal. 
   So ( )cos cosπ θ θ=− −  

 b 180° + θ is in the third quadrant, at θ to the 
horizontal. 

  So cos(180°+ θ) = –cosθ 

 c –θ is in the fourth quadrant, at θ to the 
horizontal. 

  So cos(– θ) = +cosθ 
 
 d –(180° – θ) is in the third quadrant, at θ to 

the horizontal. 
  So cos –(180° – θ) = –cosθ 
 
 e 2θ π−  is in the first quadrant, at θ to the  
  horizontal.  
  So ( )cos 2 cosθ π θ=−  

 f θ – 540° is in the third quadrant, at θ to the 
horizontal. 

  So cos(θ – 540°) = –cosθ 
 
 g –θ is in the fourth quadrant. 
  So tan(–θ) = –tanθ  

 h π θ− is in the second quadrant, at θ to the  
  horizontal.  
  So ( )tan tanπ θ θ=− −  
 
 i (180° + θ) is in the third quadrant. 
  So tan(180° + θ) = +tanθ  
 
 j π θ− + is in the third quadrant.  
  So ( )tan tanπ θ θ=− +  
 
 k 3π θ− is in the second quadrant. 
  So ( )tan 3 tanπ θ θ=− −  
 
 l 2θ π− is in the first quadrant. 
  So ( )tan 2 tanθ π θ=−  
 

 

 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 9 

Challenge 

a  

  
 ( )sin sin 180 aθ θ= − =   
b 

  
 ( )cos cos bθ θ= − =  
c 

  

 
( )

tan

tan tan

a
b

a
b

θ

π θ θ

=

− = = −
−
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Exercise 6B
1 a sin135 sin 45  ° = + °   

  
(135° is in the second quadrant 
at 45° to the horizontal.)

 

  
2So sin135

2
° =   

 
 b ( )sin 60 sin 60− ° = − °   

  
( 60  is in the fourth quadrant 
at 60  to the horizontal.)
− °

°
 

  ( ) 3So sin 60
2

− ° = −   

 c 
11sin sin

6 6
π π   = −   

   
 

 (
11sin

6
π 

 
 

 is in the fourth quadrant, at 
6
π 
 
 

  

to the horizontal.)  

  So 
11 1sin sin

6 6 2
π π   = − = −   

   
 

 

 d 
7sin sin
3 3
π π   =   

   
 

  (
7sin
3
π 

 
 

 is in the first quadrant, at 
3
π 
 
 

 

  to the horizontal.) 

  So 7 3sin sin
3 3 2
π π   = =   

   
 

 
 e ( )sin 300 sin 60− ° = + °   

  
( 300  is in the first quadrant 
at 60  to the horizontal.)
− °

°
 

  ( ) 3So sin 300
2

− ° =   

 
 f cos120 cos 60° = − °   

  
(120  is in the second quadrant 
at 60  to the horizontal.)

°
°

 

  1So cos120
2

° = −   

1 g 
5cos cos
3 3
π π   =   

   
 

  (
5
3
π 

 
 

 is in the fourth quadrant, at 
3
π 
 
 

 to  

  the horizontal.)  

  So 
5 1cos cos
3 3 2
π π   = =   

   
 

 

 h 
5cos cos
4 4
π π   = −   

   
 

  (
5
4
π 

 
 

 is in the third quadrant, at 
4
π 
 
 

 to 

  the horizontal.) 

  So 5 2cos cos
4 4 2
π π   = − = −   

   
 

 

 i 
7cos cos
6 6
π π   − = −   

   
 

  (
7
6
π − 

 
 is in the second quadrant, at 

6
π 
 
 

  

  to the horizontal.) 

 So 7 3cos cos
6 6 2
π π   − = − = −   

   
 

 j cos 495 cos 45° = − °   

  
(495  is in the second quadrant 
at 45  to the horizontal.)

°
°

 

  
2So cos 495

2
° = −   

 
 k tan135 tan 45° = − °   

  
(135  is in the second quadrant 
at 45  to the horizontal.)

°
°

 

  So tan135 1° = −   
 
 l ( )tan 225 tan 45− ° = − °   

  
( 225  is in the second quadrant 
at 45  to the horizontal.)
− °

°
 

  ( )So tan 225 1− ° = −   
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1 m 
7tan tan
6 6
π π   =   

   
 

  (
7
6
π 

 
 

 is in the third quadrant at 
6
π 
 
 

 to 

  the horizontal.) 

  So 7 3tan tan
6 6 3
π π   = =   

   
 

 
 n tan 300 tan 60° = − °   

  
(300  is in the fourth quadrant 
at 60  to the horizontal.)

°
°

 

  So tan 300 3° = −   

 

 o 
2tan tan
3 3
π π   − =   

   
 

  (
2
3
π − 

 
 is in the third quadrant at 

3
π 
 
 

 to  

  the horizontal.) 

 So 
2tan tan 3
3 3
π π   − = =   

   
 

 
 

Challenge 
a i tan 30° = 1

CE
 

  CE = 1
tan 30°

 

    = 
1
3

3

 

    = 
3
3

 

    = 
3 3

3
 

    = 3  
 
 ii Using Pythagoras’ theorem 

  
22 21 3CD = +  

    1 3CD = +  
    CD = 2 
 
 iii Using Pythagoras’ theorem on the  

 isosceles triangle ABC 
  AB2 + BC2 = 2(1 3)+  

  AB = BC so BC2 + BC2 = 2(1 3)+  

  2BC2 = 4 2 3+  

    BC2 = 2 3+  

     BC = 2 3+  
 
 iv DB = AB − AD 
  Using Pythagoras' theorem  

  AD = 2 21 1+  
    = 2  
  DB = 2 3 2+ −  
 
b Angle BCD = 45° − 30° = 15° 
 
c i sin 15° = DB

CD
 

          = 2 3 2
2

+ −  

 

 ii cos 15° = BC
CD

 = 2 3
2
+  
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Exercise 6C

1 a 2 21 1As sin cos 1
2 2
θ θ+ ≡   

  2 21 1So 1 cos sin
2 2
θ θ− =   

 
 b 2 2As sin 3 cos 3 1θ θ+ ≡   
  So: 

  ( )2 2 2 25sin 3 5cos 3 5 sin 3 cos 3

5

θ θ θ θ+ = +

=
  

 
 c 2 2As sin cos 1A A+ ≡   
  2 2So sin 1 cosA A− ≡ −   
 

 d sin sin
sintan cos

θ θ
θθ θ

=   

   
cos
sin

s

cos

in θ
θ

θ

θ

=

= ×   

 

 e 
2 21 cos sin

cos cos
x x

x x
−

=   

     
sin
cos
tan

x
x
x

=

=
 

 

 f 
2 2

2 2

1 cos 3 sin 3
1 sin 3 cos 3

A A
A A

−
=

−  

    

sin 3
cos3
tan 3

A
A
A

=

=
 

 
 g ( ) ( )2 2 21 sin 1 sin 2cosx x x+ + − +   

  
( )

2

2 2

2 2

2 2

1 2sin sin 1 2sin
sin 2cos

2 2sin 2cos

2 2 sin cos

2 2
4

x x x
x x
x x

x x

= + + + −

+ +

= + +

= + +

= +
=

  

 
 h 4 2 2sin sin cosθ θ θ+   

  ( )2 2 2

2

sin sin cos

sin

θ θ θ

θ

= +

=
 

1 i 4 2 2 4sin 2sin cos cosθ θ θ+ +   

  

( )22 2

2

sin cos

1
1

θ θ= +

=
=

 

 
2  Given 2sin 3cosθ θ=   

  sin 3So 
cos 2

θ
θ
=   

  (divide both side by 2cosθ ) 

  3So tan
2

θ =    

 
3  As sin cos 3cos sin  x y x y=  

  
sin cos cos sinSo 3
cos cos cos cos

So tan 3tan

x y x y
x y x y
x y

=

=
  

 
4 a 2 2As sin cos 1θ θ+ ≡   
  2 2So cos 1 sinθ θ≡ −   
 

 b 
2 2

2
2 2

sin sintan
cos 1 sin

θ θθ
θ θ

≡ ≡
−

  

 

 c cos tan cos sin
cos

θθ θ
θ

θ = ×   

    sinθ=   
 

 d cos cos
sintan cos

θ θ
θθ θ

=

 

   

2

coscos
sin

cos
sin

θθ
θ

θ
θ

×=

=
 

  
2cos 1 sin 1So or sin

tan sin sin
θ θ θ
θ θ θ

−
= −   

 
 e ( )( )cos sin cos sinθ θ θ θ− +   

  ( )
2 2

2 2

2

cos sin

1 sin sin

1 2sin

θ θ

θ θ

θ

= −

= − −

= −
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5 a ( )2LHS sin cosθ θ= +   

    ( )
2 2

2 2

sin 2sin cos cos

sin cos 2sin cos

1 2sin cos
RHS

θ θ θ θ

θ θ θ θ

θ θ

= + +

= + +

= +
=

 

 

 b 1LHS cos
cos

θ
θ

= −  

          

2

2

1 cos
cos

sin
cos

si sin
cos

sin tan
R

n

HS

θ
θ

θ
θ
θ
θ

θ θ

θ

=

= ×

=

=

−
=

  

 

 c 1LHS tan
tan

x
x

= +  

    
2 2

sin cos
cos sin
sin cos

sin cos
1

sin cos
RHS

x x
x x
x x
x x

x x

= +

+
=

=

=

 

 
 d 2 2LHS cos sinA A= −  

     

( )

( )2

2

2

2 2

2 2

2

cos 1 cos

cos 1 cos
2

2 1 sin 1

2 2sin 1
1 2sin

cos 1

A

A
A

A A

A A
A

≡ − −

≡ − +

≡ −

≡ − −

≡ − −

≡ −





 

 
 e LHS = 2 2(2sin cos ) (sin 2cos )θ θ θ θ− + +  

       
( )

2 2

2 2

2 2

2 2

4sin 4sin cos cos
sin 4sin cos 4cos

5sin 5cos

5 sin cos

5
RHS

θ θ θ θ

θ θ θ θ

θ θ

θ θ

≡ − +

+ + +

≡ +

≡ +

≡
≡

 

5 f ( )2LHS 2 sin cosθ θ= − −  

    

( )
( )

( )

2 2

2 2

2

2 sin 2sin cos cos

2 1 2sin cos
1 2sin cos
sin cos 2sin cos

sin cos
RHS

θ θ θ θ

θ θ
θ θ

θ θ θ θ

θ θ

= − − +

= − −

= +

= + +

= +

=

 

 
 g 2 2 2 2LHS sin cos cos sinx y x y= −  

       

( )
( )

2 2

2 2

2 2 2

2 2 2

2 2

sin 1 sin

1 sin sin

sin sin sin
sin sin sin

sin sin
RHS

x y

x y

x x y
y x y

x y

= −

− −

= −

− +

= −
=

 

 
6 a  

   
   

  

2 2 2

Using Pythagoras' theorem:
12 5 169

13
5 12So sin and cos

13 13

x
x

θ θ

= + =
=

= =

  

 
 b  

   
   

  4 4
5 3

Using Pythagoras' theorem, 4
So sin and tan

x
φ φ

=
= = −
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6 b 

  
 

  
4
5

4
3

As  is obtuse:
sin sin
and
tan tan

θ
θ φ

θ φ

= =

= − = −

  

 
 c  

   
 
  Using Pythagoras’ theorem 

  

2 2 2

2 2 2

7 25
25 7
576
24

x
x

x

+ =

= −
=
=

 

  724
25 24So cos and tanφ φ= =  

 

   
 
  As θ  is in the fourth quadrant 

  
24
25

7
24

cos cos

and tan tan

θ φ

θ φ

= +
=

= −
= −

 

    

7  2
3Consider the angle  where sin .φ φ =   

   
  Using Pythagoras' theorem, 5x =  
 

 a 5So cos
3

φ =   

  

  5As  is obtuse, cos cos
3

θ θ φ= − = −   

 
 b From the triangle  

  

2tan
5

2 5
5

φ =

=

 

  Using the quadrant diagram  

  
tan tan

2 5
5

θ φ= −

= −
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8 a Draw a right-angled triangle with 

  
tan 3

3
1

φ = +

=
 

    
  Using Pythagoras’ theorem  

  ( )2
2 23 1 4

So 2

x

x

= + =

=
  

  3sin
2

φ =   

   
  As θ  is reflex and tanφ  is –ve, φ is in the 

fourth quadrant. 

  
So sin sin

3
2

θ φ= −

−
=

  

 
 b 1

2cosφ =   
  1

2As cos cos , cosθ φ θ= =   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9  Draw a right-angled triangle with  
  3

4cosφ = . 

  
  Using Pythagoras’ theorem 

  

2 2 2

2 2 2

3 4
4 3
7

7

x
x

x

+ =

= −
=

=

 

  7 7So sin and tan
4 3

φ φ= =  

   
   
   
 
 
 
 
 
 
 
 
  As θ  is reflex and cosθ  is +ve, θ  is in  
  the fourth quadrant. 
 
 a sin sinθ φ= −   

    7
4

= −  

 b tan tanθ φ= −  

    
7

3
= −  
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10 a 2 2As sin cos 1θ θ+ ≡   
  2 2 1x y+ =   
 

 b sin and cos
2
yxθ θ= =   

  

2 2

2
2

2
2

2 2

So, using sin cos 1

1
2

or 1
4

or 4 4

yx

yx

x y

θ θ+ ≡

 + = 
 

+ =

+ =

  

 
 c As sin xθ =   
  2 2sin xθ =  

  
2 2

2

Using sin cos 1
1x y

θ θ+ ≡

+ =
  

 

 d sinAs tan
cos

θθ
θ

=   

  
2 2

2
2 2 2 2 2

2

sincos
tan

So cos

Using sin cos 1

1 or 

x
y

xx x y x y
y

θθ
θ

θ

θ θ

=

=

+ ≡

+ = + =

  

 
 e sin cos xθ θ+ =   

  

sin cos
Adding the two equations: 
2cos

So cos
2

Subtracting the two equations: 
2sin

So sin
2

y

x y
x y

x y
x y

θ θ

θ

θ

θ

θ

− + =

= +
+

=

= −
−

=

 

  2 2Using sin cos 1θ θ+ ≡   

  

2 2

2 2 2 2

2 2

2 2

1
2 2

2 2 4
2 2 4

2

x y x y

x xy y x xy y
x y

x y

− +   + =   
   

− + + + + =

+ =

+ =

  

11 a Using the cosine rule 

  
2 2 2

cos
2

a c bB
ac

+ −
=  

  
2 2 28 12 10cos
2 8 12

B + −
=

× ×
 

  64 144 100cos
192

B + −
=  

  108
192cos B =  

  9
16cos B =  

 
 b Since sin2θ + cos2θ = 1 
  sin2 B + ( )29

16  = 1 
  sin2 B = 81

2561−  
        = 175

256
 

  So sin B = 175
256

  

            5 7
16

=  

 
12 a Using the sine rule 

  

1
2

sin sin

sin sin 30
8 6

8sin 30sin
6

8
6

2
3

Q P
q p

Q

Q

=

°
=

°
=

×
=

=

 

 
 b Since sin2 θ + cos2 θ = 1 
  ( )22

3  + cos2 Q = 1 
  cos2 Q = 4

91−  
         = 5

9  
  Since Q is obtuse Q is in the second  
  quadrant where cosine is negative. 

  So cos Q = 5
3

−  
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Exercise 6D
1 a Consider tan x = 2 
  x = tan−1 (2) 
     = 63.4° (3 s.f.) in the first quadrant 
  The principal solution marked by A in the  
  diagram is 180° − 63.4° = 116.6˚ 
  
 b The other solution between 0° and 360° is  
  116.6° + 180° = 296.6° 
  x = 116.6°, 296.6° when 0 360x° ≤ ≤ °   
 
2 a cos x = 0.4 
  x = cos−1 (0.4) 
     = 66.4 (3 s.f.) 
 
 b cos 0.4x ±   

 
  

cos 0.4
1.16 and 2 1.16 5.12
x

x x π
=

= = − =
 

  
cos 0.4

1.98 and 2 1.98 4.30
x

x x π
= −

= = − =
 

 
 
3 a Using the graph of siny θ=   
  sin 1 when 270θ θ= − = °   
 
 b tan 3θ =   

  

( )

( )

1The calculator solution is 60  tan 3  

and, as tan  is +ve,  lies in the first and 
third quadrants.

60  and 180 60 60 , 240

θ θ

θ

−°

= ° ° + ° = ° °
 

 

3 c 1
2cosθ =   

  

( )

The calculator solution is 60 and as 
cos  is +ve,  lies in the first and 
fourth quadrants.

60  and 360 60 60 , 300

θ θ

θ

°

= ° ° − ° = ° °

 

 
 d sin sin15θ = °   

  

( )

The acute angle satisfying the equation 
is 15 .
As sin  is +ve,  lies in the 1st and 2nd 
quadrants, so

15  and 180 15 15 , 165

θ
θ θ

θ

= °

= ° ° − ° = ° °

 

 
 e ( )1A first solution is cos cos 40 140− − ° = °   

  A second solution of cos is 
360 1st solution.

kθ =
°−

 

  So second solution is 220 .°  
  ( )Use the quadrant diagram as a check.  
 
 f ( )1A first solution is tan 1 45− − = − °   

  

( )

Use the quadrant diagram, noting that as  
tan is ve, solutions are in the 2nd and 
4th quadrants.

45  is not in the given interval.
So solutions are 135  and 315 .

−

− °

° °

  

 
 g From the graph of cosy θ=   
  cos 0 when 90 ,  270θ θ= = ° °   
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3 h sin θ  = –0.766 
  sin–1 (–0.766) = –50° 
 
  360° – 50° = 310° 

  
 
  From the diagram, the second solution is 

180° + 50° = 230°. 
   θ  = 230°, 310° 
 
4 a 7sin 5,  0 2θ θ π= ≤ ≤   

5sin
7

θ =  

 

0.796θ =  and 0.796 2.35θ π= − =  

b 2cos 2,  0 2θ θ π= − ≤ ≤   

2cos
2

θ = −  

 

3
4
πθ =  and 3 52

4 4
π πθ π= − =  

c 3cos 2,  0 2θ θ π= − ≤ ≤  

2cos
3

θ = −  

 

2.30θ =  and 2 2.30 3.98θ π= − =  

 

d 4sin 3,  0 2θ θ π= − ≤ ≤  

 
3sin
4

θ = −  

  
( 0.848), ( 0.848), 2 ( 0.848)
3.99,5.44

θ π π
θ
= − − − + −
=
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5 a 1tan
7

θ =  

        8.13  or 188°θ = °  
 

 b 15tan
8

θ =  

        61.9  or 242°θ = °  
  

5 c 11tan
3

θ = −  

        
–74.7
105.3  or 285°

θ
θ
= °
= °

 

 

 d 5cos
3

θ =  

  41.8 ,318θ = ° °  
 
6 a 3 sin cos ,  0 2θ θ θ π= ≤ ≤   

sin 1
cos 3

1tan
3

θ
θ

θ

=

=
 

 

6
πθ =  and 7

6 6
π πθ π= + =  

b sin cos 0,  0 2θ θ θ π+ = ≤ ≤  

sin cos
sin 1
cos
tan 1

θ θ
θ
θ
θ

= −

= −

= −

 

 

3
4
πθ =  and 3 7

4 4
π πθ π= + =  

c 3sin 4cos ,  0 2θ θ θ π= ≤ ≤  

sin 4
cos 3

4tan
3

θ
θ

θ

=

=
 

 

0.927θ =  and 0.927 4.07θ π= + =  
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7 a 2sin – 3cos 0θ θ =   

                   
3tan
2
56.3  or 236

θ

θ

=

= ° °
 

 
 b 2 sin 2cosθ θ=   

       
2tan 2
2

54.7  or 235°

θ

θ

= =

= °

 

 
 c 5 sin 2 cos 0θ θ+ =   

           

5 tan 2 0

2tan –
5

–32.3  >0
148  or 328°

θ

θ

θ θ
θ

+ =

=

= °
= °

 

 
8 a Calculator solution of   

  

3sin – is 60
2

As sin  is ve,  is in the third and
fourth quadrants.

x x

x x

° = = − °

° −   

   

   
  Read off all solutions in the interval 

  
180 540 .

120 , 60 , 240 , 300
x

x
− ° ≤ ≤ °
= − ° − ° ° °

  

 
 

8 b 2sin 0.3,  x xπ π= − − ≤ ≤   

sin 0.15x = −  

 

  0.151x = −  and 0.151 2.99x π= − + = −  
 
 c cos 0.809x° = −   

  
( )Calculator solution is 144  3 s.f.

As cos  is ve,  is in the second and 
third quadrants.

x x
°

° −   

  
  Read off all the solutions in the interval  
  −180° ≤ x ≤ 180˚. 
  x = −144˚, +144˚ 

  
1

1

:  Here solutions are cos ( 0.809)
and (360 cos ( 0.809)).
Note −

−

−

° − −
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8 d cos 0.84,  2 0x xπ= − ≤ ≤   

 

0.574x = −  and 2 0.574 5.71x π= − + = −  

e 3tan ,  0 4
3

x x π= − ≤ ≤   

 

5
6 6

x π ππ= − = , 112
6 6

x π ππ= − = , 

173
6 6

x π ππ= − = and 233
6 6

x π ππ= − =  

 
 

 

8 f tan 2.90x° =   
   Calculator solution is  
   ( ) ( )1tan 2.90 71.0 3 s.f.− = °  
   (not in interval). 
   As tan x° is +ve, x is in the first and third 
   quadrants.  

   

   

( ) ( )1 1

Read off all solutions in the interval 
80 440 .

251 , 431
( :  Here solutions are 
tan 2.90 180°, tan 2.90 360 .)

x
x
Note

− −

° ≤ ≤ °
= ° °

+ + °

 

 

9 a It should be tan x = 2
3

, not 3
2

. 

 
 b Squaring both sides creates extra  
  solutions. 
 

9 c tan x = 2
3

 

  x = 33.7° or x = −146.3° 
 
10 a  

   
 
 b The graphs intersect at 2 points in the  
  given range so there are 2 solutions. 
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10 c 2 sin x = cos x 

  sin 1
cos 2

x
x
=  

  tan x = 1
2

 

  x = 26.6° 
  x = 26.6° + 180° = 206.6° 
  x = 26.6° or 206.6° 
 
11  tan θ = ±3 
  When tan θ = 3, θ = 71.6° 
  or θ = 71.6° + 180° = 251.6° 
  When tan θ = −3, θ = −71.6°  
  or θ = −71.6°+ 180° = 108.4° or  
  θ = 108.4° + 180° = 288.4° 
  θ = 71.6°, 108.4°, 251.6° or 288.4° 
 
12 a 4 sin2 x − 3 cos2 x = 2 
  4 sin2 x − 3(1 − sin2 x) = 2 
  4 sin2 x − 3 + 3sin2 x = 2 
  7 sin2 x = 5 
 
12 b 4sin 2 3cos 2 2,  0 2x x x π− = ≤ ≤   

2

2

7sin 5
5sin
7

5sin
7

x

x

x

=

=

= ±

 

 

1.0x = , 1.01 2.1x π= − = , 
1.01 4.1x π= + = and 2 1.01 5.3x π= − =  

 

 
 
 

13 a 2 sin2 x + 5 cos2 x = 1 
  2 sin2 x + 5(1 − sin2x) = 1 
  2 sin2 x + 5 − 5 sin2 x = 1 
  3 sin2 x = 4 
 
 b Using 3 sin2 x = 4 

  sin2 x = 4
3

 

  sin x > 1, therefore there are no solutions. 

 




