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Form 5 Chapter 6 

Trigonometric Functions 

Fully-Worked Solutions 

 

UPSKILL 6.1 
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(c)  
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UPSKILL 6.2 

 

1 (a) 2679.0
9659.0

2588.0

15cos

15sin
15tan

o

o
o ===  

 

(b) 7322.3
2588.0

9659.0

15sin

15cos
15cot

o

o
o ===  

 

(c) 0353.1
9659.0

1

15cos

1
15sec

o

o ===  

 

(d) 8640.3
2588.0

1

15sin

1
15cosek

o

o ===  

 

 

2 (a) 732.1
5.0

8660.0

3

2
cos

3

2
sin

3

2
tan −=

−
==




  

(b) 5774.0
8660.0

5.0

3

2
sin

3

2
cos

3

2
cot −=

−
==




  

(c) 2
5.0

1

3

2
cos

1

3

2
sec −=

−
==



  

(d) 1547.1
8660.0

1

3

2
sin

1

3

2
cosec ===



  

 

3 (a) 
3

1

2

3

2

1

30cos

30sin
30tan

o

0
o ===  

(b) 3

2

1
2

3

30sin

30cos
30cot

o

o
o ===  

(c) 
3

2

2

3

1

30cos

1
30sec

o

o ===  

(d) 2

2

1

1

30sin

1
30cosec

o

o ===  

 

4 (a) o150cos ( )oo 150180cos −−=  

o30cos−=  

2

3
−=  
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(b) ( )ooo 180225sin225sin −−=  

o45sin−=  

2

1
−=  

 

(c) )180240(tan240tan ooo −=  

o60tan=  

3=  

 

(d) 







=







 o180
4

7
cos

4

7
cos   

o315cos=  

( )oo 315360cos −=  

o45cos=  

2

1
=  

 

(e) o135cosec  

o351sin

1
=  

)135180(sin

1

oo −
=  

= 
o45sin

1
 

2

1

1
=  

2=  

 

(f)  o570sec  

( )oo 360570sec −=  

)210(sec o=  

o210cos

1
=  

)180210(cos

1
oo −−

=  

o30cos

1

−
=  

2

3

1
−=  

3

2
−=  

 

 

 

 (g) o870cot  

( )oo 720870cot −=  

o150cot=  

)150180(tan

1

oo −−
=  

)30(tan

1

o−
=  

3

1

1
−=  

3−=  

 

(h) 







− 

3

11
cosec  









−= o180

3

11
cosec  

( )o660cosec −=  

( )oo 720660cosec +−=  

= ( )o60cosec  

o60sin

1
=  

=

2

3

1
 

3

2
=  

 

5   

 

 

 

 

 

 

 

(a) 



sin

1
cosec =  

1

1

2 +

=

p

p
 

p

p 12 +
=  

 

(b)  ( )−cos  

cos=  

1

1

2 +

=

p
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6  

 

 

 

 

 

 

 

(a) ( )−sin sin−=  

  
k

k 12 −
−=  

 

(b) )(sec −
)(cos

1

−
=  

cos

1
=  

k

1

1
=  

k=  

 

(c) )(cot −  
)(tan

1

−
=  

tan

1

−
=  

1

1

2 −

−=

k

 

 

7 (a)   5278.02sin =  

Basic   = o86.31  

oooo 14.508,86.391,14.148,86.312 =

  
ooo 07.254,93.195,07.74,93.15=  

 

(b) 4630.02cos −=  

Basic   = o42.62  

ooo 42.602,58.477,42.242,58.1172 o=

oooo 21.301,79.238,21.121,79.58=

 

(c)  4287.02tan −=  

Basic   o20.23=  

oooo 80.696,80.516,80.336,80.1562 =

oooo 40.348,40.258,40.168,40.78=

 

 

 

 

 

 

 

 

(d) 4479.03sin −=  

Basic  = o61.26  

,61.566,39.333,61.2063 ooo=  

 ooo 39.0531,61.926,39.693  

,87.188,13.111,87.68 ooo=  

ooo 13.351,87.308,13.231  

 

(e)   5358.03cos =  

Basic    = o60.57  

,60.417,40.302,60.573 =  

 ooo 40.0221,60.777,40.662  

,20.139,80.100,20.19 ooo=  

       ooo 80.340,20.259,80.220  

 

(f) 5849.13tan =  

Basic  = o75.57  

 ,75.417,75.237,75.573 ooo=  

  
ooo 75.957,75.777,75.597  

,25.139,25.79,25.19 ooo=  

ooo 25.319,25.259,25.199  

 

8 (a)       o65cossin =x  

       )6590(sinsin oo −=x  

       
o25sinsin =x  

Basic   = o25  

oo 155,25=x  

 

(b)  o47sincos =x  

( )oo 4790coscos −=x  

o43coscos =x  

Basic   = o43  

   
oo 317,43=x  

 

(c) o83cottan =x  

( )oo 8390tantan −=x  

o7tantan =x  

Basic   = o7  

oo 187,7=x  
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(d)      o56cosecsec =x  

( )oo 5690secsec −=x  

o34secsec =x  

Basic    = o34  

  
oo 326,34=x  

 

(e)      o48cosecsec −=x  

( )oo 4890secsec −−=x  

o42secsec −=x  

Basic   = 
o42  

oo 222,138=x  

 

(f)     o66cos2sin −=x  

  ( )oo 6690sin2sin −−=x  

  
o24sin2sin −=x  

Basic    = 
o24  

oooo 696,564,336,2042 =x  

  
oooo 348,282,168,102=x  

 

(g)  o72sin2cos −=x  

( )oo 7290cos2cos −−=x  

o18cos2cos −=x  

Basic   = o18  

oooo 558,522,198,1622 =x  

  
oooo 279,261,99,81=x  

 

(h)  o57cot3tan =x  

( )oo 5790tan3tan −=x  

o33tan3tan =x  

Basic  = o33  
oooooo 933,753,573,393,213,333 =x  

  ooooo 311,251,191,131,71,11=x  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UPSKILL 6.3a 
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2 (a)  
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(e) 

 

 

 

 

 

 

 

 

 

 

(f) 

 

 

 

 

 

 

 

 

 

 

(g) 
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(i)  

 

 

 

 

 

 

 

 

 

 

 

UPSKILL 6.3b 

 

1  

 

 

 

 

 

 

 

 
xx =2cos3  

  


x
x =2cos3  
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Number of solutions 

= Number of points of intersection  

= 4 

 

2 

 

 

 

 

 

 

 

 

( ) xx =−12cos22  

2
12cos2

x
x =−  

1
2

2cos2 +=


x
x  

Number of solutions 

= Number of points of intersection  

= 8 

 

3 

 

 

 

 

 

 

 

 

Number of solutions 

= Number of points of intersection  

= 4 

 

 

4 (a) 

 

 

 

 

 

 

 

 

 

 

(b)    xx 2cos3 =−   

( ) xx 2cos31 =−  



x
x

2
cos31 =−  

Sketch the straight line


x
y

2
=  

(c) Number of solutions 

= Number of points of intersection  

= 2 

 

5 (a) 

 

 

 

 

 

 

 

 

 

 

 

(b) xx 32sin4 −=   



 x
x

32
sin4

−
=  

1
32

1sin4 +
−

=+


 x
x  

1
3

21sin4 +−=+ xx


 

xx


3
31sin4 −=+  

Sketch the straight line 3
3

+−= xy


 

(c) Number of solutions 

= Number of points of intersection  

= 3 

 

 

6 (a) 

 

 

 

 

 

 

 

 

(b) 32sin2 =+x  

2

3
1sin =+x  

Sketch the straight line 
2

3
=y  

(c) Number of solutions 

= Number of points of intersection  

= 4 

 

7 (a) 

 

 

 

 

 

 

 

(b) 02cos =− xx  

xx =2cos  

 

 

 

 

 

 

y = cos 2x 
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

x
x =2cos  

  Sketch the straight line 


x
y =  

 

Number of solutions 

= Number of points of intersection  

= 2 

 

UPSKILL 6.4 

 

1 (a) LHS 

 = 



2

2

tan1

tan

+
 




2

2

sec

tan
=  







2

2

2

cos

1
cos

sin

=  

2sin=  

= RHS 

 

(b) LHS 

= 




cossec

sec

−
 






cos
cos

1

cos

1

−

=  







cos

cos1

cos

1

2−
=  

2sin

1
=  

2cosec=  

= RHS 

 

(c) LHS 

   costansin +=  

  



 cos

cos

sin
sin +










=  

  




cos

cossin 22 +
=  

  
cos

1
=  

  = sec  

  = RHS 

 

 

(d)   LHS 
 cottan +=  









sin

cos

cos

sin
+=  





cossin

cossin 22 +
=  

 cossin

1
=  

 seccosec=  

= RHS 

 

(e) LHS 

 = ( ) 22
)cos(sincossin  −++  

+++=  cossin2cossin 22  

 cossin2cossin 22 −+  

11+=  
= 2 

= RHS 

 

(f)   LHS 





sincosec

cosec

−
=  






sin
sin

1

sin

1

−

=  







sin

sin1

sin

1

2−
=  

2cos

1
=  

2sec=  

= RHS 

 

(g) LHS 





cotcosec

sin

−
=  









sin

cos

sin

1

sin

−

=  







sin

cos1

sin

−
=  





cos1

sin 2

−
=  





cos1

cos1 2

−

−
=  
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( )( )




cos1

cos1cos1

−

−+
=  

cos1+=  

= RHS 

 

(h) LHS 

= 








sin1

cos

cos

sin1

−
+

−
 

( )



sin1cos

cos)sin1( 22

−

+−
=  

)sin1(cos

cossinsin21 22





−

++−
=  

)sin1(cos

1sin21





−

+−
=  

)sin1(cos

sin22





−

−
=  

)sin1(cos

)sin1(2





−

−
=  

= 
cos

2
 

sec2=  

= RHS 

 

(i) LHS 

  22 coscot −=  

 


 2

2

2

cos
sin

cos
−=  




2

222

sin

sincoscos −
=  

( )



2

22

sin

sin1cos −
=  

1

cos

sin

cos 2

2

2 




=  

 22 cotcos=  

= RHS 

 

(j) LHS 

 
 cos1

1

cos1

1

−
+

+
=  

 
( ) ( )



cos1cos1

cos1cos1

−+

++−
=  

 
2cos1

2

−
=  

 
2sin

2
=  

 = 2cosec2  

= RHS 

 

 

(k) LHS 




2

2

tan1

tan1

+

−
=  




2

2

sec

tan1−
=  







2

2

2

cos

1
cos

sin
1−

=  







2

2

22

cos

1

cos

sincos −

=  

 22 sincos −=  

= RHS 

 

(l) LHS 

 =  22 cotsec +  

 = 1cosectan1 22 −++ x  

=  22 cosectan +  

= RHS 

 

 

UPSKILL 6.5 

 

1 (a) oooo 46sin34cos46cos34sin +  

)4634(sin oo +=  

= 
o80sin  

 

    (b) oooo 23sin53cos23cos53sin −  

( )oo 2353sin −=  

o30sin=  

 

(c) oooo 48sin63sin48cos63cos +  

( )oo 4863cos −=  

o15cos=  

 

(d) oooo 35sin65sin53cos65cos −  

( )oo 3565cos +=  

o100cos=  

 

(e) 
oo

oo

78tan27tan1

78tan27tan

−

+
 

( )oo 7827tan +=  

o105tan=  

 



 

10 

 

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021    EXCEL Additional Mathematics SPM 

(f) 
oo

oo

26tan92tan1

26tan92tan

+

−
 

( )oo 2692tan −=  

o66tan=  

 

2 (a) oo 51cos51sin2  

  )51(2sin o=  

  = o102sin  

 

(b)   o2o2 62sin62cos −  

)62(2cos o=  

o124cos=  

 

(c) 1110cos2 o2 −  

)110(2cos o=  

o220cos=  

 

(d) o2 85sin21−  

)85(2cos o=  

o170cos=  

 

(e) 
o2

o

76tan1

76tan2

−
 

)76(2tan o=  

o152tan=  

 

3  

 

 

 

 

 

 

 

 

 

 

13

5
sin =A ,  

13

12
cos =A , 

12

5
tan =A  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5

4
sin =B ,  

5

3
cos −=B ,  

3

4
tan −=B  

 

(a) )(sin BA+  

BABA sincoscossin +=  

















+







−








=

5

4

13

12

5

3

13

5
 

65

33
=  

 

(b) ( )BA+cos  

BABA sinsincoscos −=  

















−







−








=

5

4

13

5

5

3

13

12
 

65

56
−=  

 

(c) )(tan BA+  

BA

BA

tantan1

tantan

−

+
=  









−








−









−+

=

3

4

12

5
1

3

4

12

5

 

9

14
12

11
−

=
56

33
−=  

 

4  

 

 

 

 

 

 

 

 

 

5

3
sin −=P ,  

5

4
cos −=P ,  

4

3
tan =P  
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13

5
sin −=Q ,  

13

12
cos =Q , 

12

5
tan −=Q  

 

(a) )(sin QP −  

QPQP sincoscossin −=  









−








−−
















−=

13

5

5

4

13

12

5

3
 

65

56
−=  

 

(b) )(cos QP−  

QPQP sinsincoscos +=  









−








−+
















−=

13

5

5

3

13

12

5

4
 

65

33
−=  

 

(c) )(tan QP −  

QP

QP

tantan1

tantan

+

−
=  









−








+









−−

=

12

5

4

3
1

12

5

4

3

 

= 
33

56

16

11
6

7

=  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

5

3
sin =X ,  

5

4
cos −=X ,  

4

3
tan −=X  

 

 

 

 

 

 

 

 

 

 

 

 

 

5

4
sin =Y ,  

5

3
cos −=Y ,  

3

4
tan −=Y  

 

(a) 
25

7

5

3
21sin212cos

2

2 =







−=−= XX  

 

(b) )2(sin YX +  

YXYX sin2coscos2sin +=  

( ) YXYXX sin2coscoscossin2 +=  









+







−








−








=

5

4

25

7

5

3

5

4

5

3
2  

125

28

125

72
+=  

5

4
=  

 

6   

 

 

 

 

 

 

 

 

(a) 

1

sin
2 +

=

p

p
  
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(b) 
1

1
cos)(cos

2 +
==−

p
  

 

(c)  2sin212cos −=  

1

21

2

22

+

−+
=

p

pp
 

2

2

1

1

p

p

+

−
=  

 

7  

 

 

 

 

 

 

 

 

 

 

(a) 1cos22cos 2 −=   

1
5

4
2

2

−







=  

25

7
=  

 

(b) ( )−o180sec  

( )−
=

o180cos

1
 

 sin180sincos180cos

1
oo +

=  

0cos

1

+−
=


 

5

4

1
−=  

= 
4

5
−  

(c) ( )−o90tan  

cot=  

tan

1
=  

4

3

1
=  

3

4
=  

 

 

8 (a)          
25

7
2cos −=A  

25

7
sin21 2 −=− A  

     
25

32
sin2 2 =A  

        
25

16
sin 2 =A  

          
5

4
sin =A  

 

(b)  

 

 

 

 

 

 

 

 

 

 

5

3
cos −=A  

 

(c) 
3

4
tan −=A  

 

9  (a) LHS 

= ( )2cossin  +  

 cossin2cossin 22 ++=  

2cos1+=  

= RHS 

 

(b) LHS 

 44 sincos −=  

( )( ) 2222 sincossincos −+=  

)2cos)(1( =  

= 2cos  

= RHS 

 

(c) LHS 

=  cottan +  









sin

cos

cos

sin
+=  





cossin

cossin 22 +
=  

 cossin

1
=  

 cossin2

2
=  
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2sin

2
=  

2cosec2=  

= RHS 

 

(d)   LHS 





seccos2

sin2

−
=  






cos

1
cos2

sin2

−

=  







cos

1cos2

sin2

2 −
=  





2cos

cossin2
=  





2cos

2sin
=  

= 2tan  

= RHS 

 

(e)   LHS 




2

2

tan1

tan1

+

−
=  

= 






2

2

2

sec

cos

sin
1−

 







2

2

22

cos

1
cos

sincos −

=  

2cos=  

= RHS 

 

10 (a) LHS 





2cos1

2sin

−
=  

( )


2sin211

cossin2

−−
=  




2sin2

cossin2
=  





sin

cos
=  

cot=  

= RHS 

 

(b) LHS 





2cos1

2cos1

−

+
=  

( )
( )


2

2

sin211

1cos21

−−

−+
=  




2

2

sin2

cos2
=  




2

2

sin

cos
=  

2cot=  

= RHS 

 

(c)  LHS 





2coscos1

2sinsin

++

+
=  

1cos2cos1

cossin2sin

2 −++

+
=




 

( )
( )



cos21cos

cos21sin

+

+
=  





cos

sin
=  

tan=  

= RHS 

 

11 (a) LHS 

= 
( )

12cos2sin

sincos2

++

+




 

= 
( )
( ) 11cos22sin

sincos2
2 +−+

+




 

= 
( )




2cos2cossin2

sincos2

+

+
 

= 
( )

( )



cossincos2

sincos2

+

+
 

cos

1
=  

= sec  

= RHS 

 

(b) LHS 









2cos1

cos

2cos1

sin

+
+

−
=  

( ) ( )1cos21

cos

sin211

sin
22 −+

+
−−

=







 








22 cos2

cos

sin2

sin
+=  

 cos2

1

sin2

1
+=  





cossin2

sincos +
=  





2sin

sincos +
=  
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= RHS 

 

 (c) LHS 

( ) seccos22tan −=  











−=








cos

1
cos2

2cos

2sin
 













 −
=









cos

1cos2

2cos

2sin 2

 











=









cos

2cos

2cos

cossin2
 

= sin2  

= RHS 

 

12 (a) LHS 

BA

BA

cossin

)(cos +
=  

= 
BA

BABA

cossin

sinsincoscos −
 

BA

BA

BA

BA

cossin

sinsin

cossin

coscos
−=  

B

B

A

A

cos

sin

sin

cos
−=  

= BA tancot −  

= RHS 

 

 (b) LHS 

( )BABA

BABA

−++

+−−
=

sin)(sin

)(cos)(cos
 

( )

BABA

BABA

BABA

BABA

sincoscossin

sincoscossin

sinsincoscos

sinsinkoscos

−+

+

−−

+

=  

BABA

BABA

cossincossin

sinsinsinsin

+

+
=  

BA

BA

cossin2

sinsin2
=  

B

B

cos

sin
=  

Btan=  

= RHS 

 

13 (a) LHS 

= 




sin

cos1−
 

= 

2
cos

2
sin2

2
sin211 2












−−

 

= 

2
cos

2
sin2

2
sin2 2





 

= 

2
cos

2
sin





 

= 
2

tan


 

 

(b)  LHS 





cos1

cos1

+

−
=  

= 









−+









−−

1
2

cos21

2
sin211

2

2





 

= 

2
cos2

2
sin2

2

2





 

= 
2

tan 2 
 

= RHS 

 

 

UPSKILL 6.6a 

 

1 (a)                          cos2cot −=  

                    



cos2

sin

cos
−=  

                      cossin2cos −=  

0cossin2cos =+   

 ( ) 0sin21cos =+   

0kos =  or 
2

1
sin −=  

 

When 0cos = , 

  
oo 270,90=  

 

When 
2

1
sin −= , 

Basic    = o30  

oo 330,210=  

 

(b)                        tansin3 =  

             





cos

sin
sin3 =  

            sincossin3 =  

0sincossin3 =−   



 

15 

 

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021    EXCEL Additional Mathematics SPM 

( ) 01cos3sin =−  

0sin =  or 
3

1
cos =  

When 0sin = , 

ooo 360,180,0=  

  When 
3

1
cos = , 

Basic    = o53.70  

  o53.70= , o47.289  

(c)   cos4sec3 =  




cos4
cos

3
=  

        2cos43=  

4

3
cos2 =  

2

3
cos =  

oo 150,30= , o210 , o330  

 

(d)   kottan16 =  




tan

1
tan16 =  

16

1
tan2 =  

4

1
tan =  

oooo 96.345,04.194,96.165,04.14=

 

2 (a)     01sin2sin3 2 =−−   

0)1sin3)(1(sin =+−   

1sin =  or 
3

1
sin −=  

When 1sin = , 

o90=  

  When 
3

1
sin −= , 

Basic   = o47.19  

  =  o47.199  or o53.340  

 

(b)                         1cosecsin2 +=   

                       1
sin

1
sin2 +=


  

                      sin1sin2 2 +=  

     01sinsin2 2 =−−   

( ) ( ) 01sin21sin =+−   

1sin =  or 
2

1
sin −=  

 

When 1sin = , 

o90=  

 

  When 
2

1
sin −= , 

Basic   = o30  

oo 330,210=  

 

(c)             1sincos3 2 =+    

( ) 01sinsin13 2 =−+−   

01sinsin33 2 =−+−   

 02sinsin3 2 =−−   

( ) ( ) 02sin31sin =+−   

  1sin =  or 
3

2
sin −=  

 

When 1sin = , 

 o90=  

 

 When 
3

2
sin −= , 

Basic   = o81.41  

oo 19.318,81.221=  

 

(d)                              )cos1(2sin5 2  +=  

                   ( )  cos22cos15 2 +=−  

02cos2cos55 2 =−−−   

      03cos2cos5 2 =−+   

 0)1cos)(3cos5( =+−   

  
5

3
cos =  or 1cos −=  

When 
5

3
cos = , 

    Basic   = o13.53  

     o13.53=  or o87.306  

 

  When 1cos −= , 

  o180=  

 

(e)                       cos1sec2 +=  

                      


cos1
cos

2
+=  

                               2coscos2 +=  

    02coscos2 =−+   

( ) ( ) 02cos1cos =+−   

1cos =  or 2cos −=  
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2cos −=  does not have solution 

because the minimum value of 

1cos −= . 

 

When 1cos = , 

  
oo 360,0=  

 

(f)                     1tancot2 +=   

                     1tan
tan

2
+= 


 

                              tantan2 2 +=  

    02tantan2 =−+   

0)2)(tan1(tan =+−   

1tan =  or 2tan −=  

 

When 1tan = , 

 oo 225,45=  

 

 When 2tan −= , 

Basic   = o43.63  

oo 57.296,57.116=  

 

(g)                     cosec21sin3 =+  

                  



sin

2
1sin3 =+  

    02sinsin3 2 =−+   

( ) ( ) 01sin2sin3 =+−   

3

2
sin =  or 1sin −=  

When 
3

2
sin = , 

Basic   = o81.41     

=  o81.41 , o19.138  

 

When 1sin −= , 

 o270=  

 

3 (a)                        )tan1(5sec3 2  +=  

                   ( )  tan55tan13 2 +=+  

2tan33+  05tan5 =−−   

       02tan5tan3 2 =−−   

 ( ) ( ) 01tan32tan =+−   

2tan =  or 
3

1
tan −=  

 

   When 2tan = , 

Basic   = o43.63  

oo 43.243,43.63=  

When 
3

1
tan −= , 

Basic   = o43.18  

oo 57.341,57.161=  

 

(b)  cosec78cot2 2 =+  

( ) 0cosec781cosec2 2 =−+−   

   0cosec782cosec2 2 =−+−   

         06cosec7cosec2 2 =+−   

       ( ) ( ) 03cosec22cosec =−−   

2cosec =  or 
2

3
cosec =  

 

When 2cosec = , 

                  2
sin

1
=


 

                  
2

1
sin =  

oo 150,30=  

 

When 
2

3
cosec = , 

2

3

sin

1
=


 

3

2
sin =  

Basic   = o81.41  

oo 19.138,81.41=  

 

4 (a)                   secsin4 =  

              



cos

1
sin4 =  

1)cossin2(2 =  

           12sin2 =  

             
2

1
2sin =  

          Basic   = o30  

 
oooo 510,390,150,302 =  

  
oooo 255,195,75,15=  

(b)             0sin2sin =+   

0sincossin2 =+   

    ( ) 01cos2sin =+  

0sin =  or 
2

1
cos −=  

 

When 0sin = , 

ooo 360,180,0=  
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 When 
2

1
cos −=  

Basic   = o60  

oo 240,120=  

(c)          tansin2 =  

          





cos

sin
sin2 =  

 sincossin2 =  

0sincossin2 =−   

    ( ) 01cos2sin =−  

0sin =  or 
2

1
cos =  

When 0sin = , 

ooo 360,180,0=  

 

When 
2

1
cos = , 

  
oo 300,60=  

 

5 (a)       02sin2cos3 =−+   

 ( ) 02sinsin213 2 =−+−   

02sinsin63 2 =−+−   

  01sinsin6 2 =−−   

  ( ) ( ) 02sin31sin2 =+−   

2

1
sin =  or 

3

2
sin −=  

When 
2

1
sin = , 

oo 150,30=  

 

      When 
3

1
sin −= , 

Basic   = o47.19  

  
oo 53.340,47.199=  

 

(b)           05sin82cos3 =++   

( ) 05sin8sin213 2 =++−   

05sin8sin63 2 =++−   

      08sin8sin6 2 =−−   

04sin4sin3 2 =−−   

( ) ( ) 02sin32sin =+−   

2sin =  or 
3

2
sin −=  

2sin =  does not have solution 

because the maximum value of sin   

is 1. 

 

   
3

2
sin −=  

Basic   = o81.41  

o81.221=  or o19.318  

 

(c)               0cos2cos =+   

    0cos1cos2 2 =+−   

    01coscos2 2 =−+   

( ) ( ) 01cos1cos2 =+−   

2

1
cos =  or 1cos −=  

When 
2

1
cos = , 

oo 300,60=  

When 1cos −= , 

o180=  

 

(d)           012cos172cos6 =+−   

( ) 012cos171cos26 2 =+−−   

     012 cos176cos12 2 =+−−   

            06 cos17cos12 2 =+−   

  ( ) ( ) 02cos33cos4 =−−   

4

3
cos =  or 

3

2
cos =  

 

When 
4

3
cos = ,  

Basic   = o41.41  

o41.41= , o59.318  

 

When 
3

2
cos = , 

    Basic   = o19.48  

               o19.48= , o81.311  

6 (a) ( )  sin60cos o =+  

 sin60sinsin60coscos oo =−  

 sinsin
2

3
cos

2

1
=−  

 sin
2

3
1cos

2

1














+=  

     ( )  cossin32 =+  

( )32

1

cos

sin

+
=




 

2679.0tan =  

Basic 
o15=  

oo 195,15=  
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(b)                              ( )  sin30cos2 o =+  

( )  sin30sinsin30coscos2 oo =−  

              sinsin
2

1
cos

2

3
2 =














−  

                         sinsincos3 =−  

                                   sin2cos3 =  

                                       
2

3

cos

sin
=




 

                                        
2

3
tan =  

                                  Basic   = o89.40  

                               
oo 89.220,89.40=   

 

(c)                         cos)30(sin4 o =−  

( )oo 30sincos30cossin4  −  = cos  

 koscos
2

1
sin

2

3
4 =














−  

             coscos2sin32 =−  

                kos3sin32 =  

                    
32

3

cos

sin
=




 

                     8660.0tan =  

                Basic   = o89.40  

                          
oo 89.220,89.40=   

 

 

UPSKILL 6.6b 

 

1          tAI 120sin=  

 2120 =t  

 




120

2
=t  

 
60

1
=t  

Period = 
60

1
 second 

 

2 txfy
6

sin26)(


+==  




2
6

=t  

12=t  

Period = 12 hours 
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Summative Practice 6 

 

1  

 

 

 

 

 

 

 

 

 

(a) 
21

tan

k

k

−

=  

(b) ( )
( ) 21

1

cos

1

cos

1
sec

kθ −
==

−
=−


  

 

2  

 

 

 

 

 

 

 

 

(a) ( )−cot
t

1

tan

1

)(tan

1
−=−=

−
=


 

 

(b) ( )
1

sin90cos
2

o

+
==−

t

t
  

 

3 (a) 

 

 

 

 

 

 

 

 

 

(b) 01sin3 =−+ xx  

          


x
x =+1sin3  

Sketch the straight line 


x
y =  

Number of solutions 

= Number of points of intersection 

= 4 

 

 

 

 

 

 

4 (a) 

 

 

 

 

 

 

 

 

 

 

 

(b) 0cos22sin =+ xx  

             xx cos22sin −=  

Sketch the straight line xy 2sin=  

Number of solutions 

= Number of points of intersection 

= 2 

 

5 (a) 

 

 

 

 

 

 

 

 

 

 

 

 

(b) xx


3
2cos33 =−  

xx


3
32cos3 −=  

Sketch the straight line xy


3
3−=  

Number of solutions 

= Number of points of intersection 

= 4 
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6 (a) 

 

 

 

 

 

 

 

 

 

 

(b) 12cos
3

4
=−








xx


 

              1
3

4
2cos −








= xx


 









−








= 1

3

4

2

3
2cos

2

3
xx


 

2

32
2cos

2

3
−








= xx


 

Sketch the straight line 
2

32
−








= xy


 

Number of solutions 

= Number of points of intersection 

= 3 

 

7  (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) xx
2

3
3cos4 −=   









−=



x
x

2

3
3cos4  









−=+



x
x

2

3
4cos41  

Sketch the straight line 
2

3
4

x
y −=  

Number of solutions 

= Number of points of intersection 

= 2 

 

 

 

 

8 (a) 

 

 

 

 

 

 

 

 

 

 

(b) 0
2

3
sin2 =+ x

x


 

                x
x

2

3
sin2−=


 

Sketch the straight line 


x
y =  

Number of solutions 

= Number of points of intersection 

= 3 

 

9  (a) 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 02tan =− xx  

   xx =2tan  

      


x
x =2tan  

112tan −=−


x
x  

Sketch the straight line 1−=


x
y  

Number of solutions 

= Number of points of intersection 

= 2 
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10 (a)  LHS 
2)sec(tan xx+=  

= 

2

cos

1

cos

sin










+

xx

x
 

2

cos

1sin









 +
=

x

x
 

( )
x

x
2

2

cos

1sin +
=  

x

x

2

2

sin1

)1(sin

−

+
=  

( )
( ) ( )xx

xx

sin1sin1

)sin1(sin1

−+

++
=  

x

x

sin1

sin1

−

+
=  

= RHS 

 

(b) LHS 

xxx 2coscoseksin +=  

x

x
x

sin

cos
sin

2

+=  

x

xx

sin

cossin 22 +
=  

xsin

1
=  

= cosec x 

= RHS 

 

(c) LHS 

1cot

sin

tan1

cos

−
−

−
=

x

x

x

x
 

1
sin

cos

sin

cos

sin
1

cos

−

−

−

=

x

x

x

x

x

x
 

x

xx

x

x

xx

x

sin

sincos

sin

cos

sincos

cos

−
−

−
=  

xx

x

xx

x

sincos

sin

sincos

cos 22

−
−

−
=  

xx

xx

sincos

sincos 22

−

−
=  

( ) ( )
xx

xxxx

sinkos

sincossincos

−

−+
=  

xx sincos +=  

= RHS 

 

 

 

 

 

11 (a) LHS 

 sinsectan −=  





sin

cos

1

cos

sin
−



















=  





sin

cos

sin
2

−












=  

( ) ( )



2

2

cos

cossinsin −
=  

( )



2

2

cos

cos1sin −
=  

( )
θ

θθ
2

2

cos

sinsin
=  

θ

θ
2

3

cos

sin
=  

 23 secsin=  

= RHS 

 

(b) LHS 









cos1

sin

sin

cos1

+
+

+
=  

( )
( )



cos1sin

sincos1 22

+

++
=  

( )



cos1sin

sincoscos21 22

+

+++
=  

( )



cos1sin

1cos21

+

++
=  

( )



cos1sin

cos22

+

+
=  

( )
( )



cos1sin

cos12

+

+
=  

sin

2
=  

cosec2=  

= RHS 
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(c)  LHS 





cottan

cosecsec

+

+
=  











sin

cos

cos

sin

sin

1

cos

1

+

+

=  









sincos

cossin

sincos

cossin

22 +

+

=  

1

cossin  +
=  

 cossin +=  

= RHS 

 

12  (a) LHS 
xx tancot −=  

x

x

x

x

cos

sin

sin

cos
−=  

xx

xx

cossin

sincos 22 −
=  

xx

x

cossin

2cos
=  

xx

x

cossin2

2cos2
=  

x

x

2sin

2cos2
=  

= x2cot2  

= RHS 

 

(b) LHS 
 xx 2cot2cot −=  

 









−=

x

x

x

x

2sin

2cos
2

sin

cos
 

 









−=

xx

x

x

x

cossin2

2cos
2

sin

cos
 

xx

x

x

x

cossin

2cos

sin

cos
−=  

( )
xx

xxx

cossin

sincoscos 222 −−
=  

xx

x

cossin

sin 2

=  

= 
x

x

cos

sin
 

xtan=  

= RHS 

 

 

13 (a) LHS 

x

x

2sec1

2tan

+
=  

x

x

x

2cos

1
1

2cos

2sin

+

=  

x

x

x

x

2cos

12cos

2cos

2sin

+
=  

12cos

2sin

+
=

x

x
 

11cos2

2sin
2 +−

=
x

x
 

x

xx
2cos2

cossin2
=  

x

x

cos

sin
=  

= xtan  

= RHS 

 

(b) LHS 
xx 2cot2cosec +=  

x

x

x 2sin

2cos

2sin

1
+=  

x

x

2sin

2cos1+
=  

xx

x

cossin2

1cos21 2 −+
=  

xx

x

cossin2

cos2 2

=  

x

x

sin

cos
=  

xcot=  

= RHS 

 

14 (a) LHS 

= xx 2cotcot −  

= 
x

x

x

x

2sin

2cos

sin

cos
−  

= 
xx

x

x

x

cossin2

2cos

sin

cos
−  

xx

xx

cossin2

2coscos2 2 −
=  

( )
xx

xx

cossin2

1cos2cos2 22 −−
=  

xx cossin2

1
=  
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x2sin

1
=  

= x2cosec  

= RHS 

 

(b) LHS 

  = 
x

xx
x

2sin

2coscos2
cosec −  

= 
( )

xx

xx

x cossin2

2coscos2

sin

1
−  

xx

xxx

cossin2

2coscos2cos2 −
=  

( )
xx

xx

cossin2

2cos1cos2 −
=  

x

x

sin

2cos1−
=  

( )
x

x

sin

sin211 2−−
=  

x

x

sin

sin2 2

=  

= xsin2  

= RHS 

 

15 (a) LHS 

( ) seccos22tan −=  











−=








cos

1
cos2

2cos

2sin
 













 −
=









cos

1cos2

2cos

2sin 2

 











=









cos

2cos

2cos

2sin
 





cos

cossin2
=  

sin2=  

= RHS 

 

(b) LHS 

)(sin

)(cos

BA

BA

+

−
=  

BABA

BABA

sincoscossin

sinsincoscos

+

+
=  

BA

BA

BA

BA

BA

BA

BA

BA

coscos

sincos

coscos

cossin

coscos

sinsin

coscos

coscos

+

+

=  

BA

BA

tantan

tantan1

+

+
=  

= RHS 

 

16 (a) LHS 

( ) ( )oo 45cos45sin2 ++=   

= 
( )

( )oo

oo

45sinsin45coscos

45sincos45cossin2





−

+
 









−








+=

2

sin

2

cos

2

cos

2

sin
2


 








 −







 +
=

2

sincos

2

cossin
2


 

 22 sincos −=  

= 2cos  

= RHS 

 

(b) LHS 

( ) ( )oo 45cos45cos2 −+=   

= 
( )
( )oo

oo

45sinsin45coscos

45sinsin45coscos2





+

−
 









+








−=

2

sin

2

cos

2

θsin

2

cos
2


 








 +







 −
=

2

sincos

2

sincos
2


 

 22 sincos −=  

= 2cos  

= RHS 

 

17 (a) LHS 
2)tansec( xx−=  

= 

2

cos

sin

cos

1










−

x

x

x
 

= 

2

cos

sin1









 −

x

x
 

( )
x

x
2

2

cos

sin1−
=  

x

x

2

2

sin1

)sin1(

−

−
=  

( )( )xx

x

sin1sin1

)sin1( 2

−+

−
=  

x

x

sin1

sin1

+

−
=  

= RHS 

 

(b) LHS 

xx

xx

2cossin

2coscos
2

2

+

−
=  

= 
( )

xxx

xxx
222

222

sincossin

sincoscos

−+

−−
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x

x
2

2

cos

sin
=  

= x2tan  

= RHS 

 

18 (a) 2o2o 130sin130cos h−=−=  

2o2o 140cos140sin k−=−=  

o70sin  

= ( )oo 4030sin +  

oooo 40sin30cos40kos30sin +=  

22 11 khhk −−+=  

 

 (b) 12140cos280cos 2o2o −=−= k  

 

 (c) 120cos240cos o2o −=  

          120cos2 o2 −=k  

          o2 20cos
2

1
=

+k
 

      
2

1
20cos o +

=
k

 

 

 

19  

 

 

 

 

 

 

 

 

                        
4

3
tan −=A  

 

 

 

 

 

 

 

 

 

                     
5

12
tan =B  

 

     ( )
BA

BA
BA

tantan1

tantan
tan

−

+
=+  

 

















−−

+−

=

5

12

4

3
1

5

12

4

3

 

 

5

14
20

33

=  

 
56

33
=  

 

20 (a)  cos3tan8 =  





cos3

cos

sin8
=  

 2cos3sin8 =  

)sin1(3sin8 2 −=  

 2sin33sin8 −=  

  03sin8sin3 2 =−+   

( ) ( ) 03sin1sin3 =+−   

3

1
sin =  or 3sin −=  

3sin −=  is not accepted because the 

minimum value of sin   is 1− . 

   When 
3

1
sin = , 

Basic   = o47.19  

        
oo 53.160,47.19=  

 

(b)           0sin5tan2 =+   

 0sin5
cos

sin2
=+ 




 

0cossin5sin2 =+   

 ( ) 0cos52sin =+   

0sin =  or 
5

2
cos −=  

When 0sin = , 

ooo 360,180,0=  

When 
5

2
cos −= , 

    Basic   = o42.66  

        
oo 42.246,58.113=  

 

(c)    sin)sincos(3 =−  

 sinsin3cos3 =−  

               sin4cos3 =  

                
4

3

cos

sin
=




 

                 75.0tan =  

              Basic   = o87.36  

  
oo 87.216,87.36=  
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21 (a)  cosecsin2 =  




sin

1
sin2 =  

2

1
sin 2 =  

 
2

1
sin =  

oooo 315,225,135,45=  

 

(b)  cot3tan =  









sin

cos3

cos

sin
=  

 22 cos3sin =  

3
cos

sin
2

2

=



 

3tan2 =  

  3tan =  

oooo 300,240,120,60=  

 

(c)   sec3cos4 =  




cos

3
cos4 =  

  
4

3
cos2 =  

cos  
2

3
=  

Basic   = o30  

oooo 330,210,150,30=  

 

22 (a)      1cossec2 =−   

  01cos
cos

2
=−− 


 

0coscos2 2 =−−   

02coscos2 =−+   

0)2cos()1cos( =+−   

1cos =  or 2cos −=  

2cos −=  does not have solution 

because the minimum value of cos   is 

1− . 

 

When 1cos = , 

oo 360,0=  

 

 (b)           2sinsin7cos 22 =++   

02sinsin7sin1 22 =−++−   

      01sinsin6 2 =−+   

( ) ( ) 01sin21sin3 =+−   

3

1
sin =  or 

2

1
sin −=  

When 
3

1
sin = , 

Basic  = o47.19  

,47.19 o= o53.160  

 

When 
2

1
sin −= , 

oo 330,210=  

 

 (c)  1)2cos(cos)1(sinsin =−++   

01cos2cossinsin 22 =−−++   

                      01cos2sin1 =−−+   

   cos2sin =  

2
cos

sin
=




 

 2tan =  

Basic   = 
oo 43.243,43.63  

 

23 (a)            xx kot2tan4 =  

xx

x

tan

1

tan1

tan2
4

2
=









−
 

  xx 22 tan1tan8 −=  

  1tan9 2 =x  

   
9

1
tan2 =x  

3

1
tan =x  

Basic  = o43.18  

oo 57.161,43.18=x  

oo 57.341,43.198  

 

 (b) )45(tan3tan2 o  −=  






tan45tan1

tan345tan3
tan2

o

o

+

−
=  






tan1

tan33
tan2

+

−
=  

     tan33tan2tan2 2 −=+  

03tan5tan2 2 =−+   

 ( ) ( ) 03tan1tan2 =+−   

  
2

1
tan =  or 3tan −=  

When 
2

1
tan = , 

Basic   = o57.26  
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oo 57.206,57.26=  

When 3tan −= , 

Basic   = o57.71  

oo 43.288,43.108=  

 

24 0sincossin5 =− xxx  

     0)1cos5(sin =−xx  

     0sin =x  or 
5

1
cos =x  

 

When 0sin =x , 

ooo 360,180,0=x  

 

When 
5

1
cos =x , 

Basic    = o46.78  

 =x  o46.78 , o54.281  

 

25 (a)                3sin22cos4 =+ xx  

( ) 03sin2sin214 2 =−+− xx  

03sin2sin84 2 =−+− xx  

  01sin2sin8 2 =−− xx  

( ) ( ) 01sin41sin2 =+− xx  

      
2

1
sin =x  or 

4

1
sin −=x  

When 
2

1
sin =x , 

oo 150,30=x  

 

When 
4

1
sin −=x , 

Basic    = o48.14  

 
oo 52.345,48.194=x  

 

(b)           07cos102cos3 =+− xx  

( ) 07 cos101cos23 2 =+−− xx  

   07cos103cos6 2 =+−− xx  

  04cos10cos6 2 =+− xx  

02cos5cos3 2 =+− xx  

  ( ) ( ) 02cos31cos =−− xx  

           1cos =x  or 
3

2
cos =x  

 

When 1cos =x , 
oo 360,0=x  

 

When 
3

2
cos =x , 

Basic    = o19.48  

  
oo 81.311,19.48=x  

 

26 (a)     ( )o30cossin +=   

oo 30sinsin30koscossin  −=  

 sin
2

1
cos

2

3
sin −=  

 sincos3sin2 −=  

 sincos3sin2 −=  

3

3

cos

sin
=




 

5774.0tan =  

 Basic   = o30  

        
o210,30o=  

 

(b) ( )o60cos4cos −=   

( )oo 60sinsin60coscos4cos  +=  














+= 


 sin

2

3

2

cos
4cos  

 sin32cos2cos +=  

 sin32cos =−  





kos

sin

32

1
=−  

=tan –0.2886 

Basic   = o10.16  

    
oo 90.343,90.163=  

 

27 (a)      0sec3sin8 =+ xx  

   0
cos

3
sin8 =+

x
x  

  03cossin8 =+xx  

( ) 03cossin24 =+xx  

32sin4 −=x  

 
4

3
2sin −=x  

  Basic   = o59.48  

oo 41.311,59.2282 =x  

  =x  
o70.155,30.114  

 

(b) 0cossin8sin3cos3 22 =−− xxxx  

( )xx sin3cos − ( )xx sinkos3 +  = 0 

0sin3cos =− xx  or  

0sincos3 =+ xx  
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When  

0sin3cos =− xx , 

             xx sin3cos =  

            
3

1

cos

sin
=

x

x
 

              
3

1
tan =x  

        Basic   = o43.18  

                    o43.18=x  

 

When 

0sincos3 =+ xx , 

           xx sincos3 −=  

               3
cos

sin
−=

x

x
 

   3tan −=x  

Basic   = o57.71  

28 (a)  LHS  

xx 2sincot=  

( )xx
x

x
cossin2

sin

cos








=  

x2cos2=  

= cos 2x + 1 

= RHS 

 

(b) 
3

2
2sincot =xx  

3

2
12cos =+x  

3

1
2cos −=x  

Basic   = o53.70  

,53.250,47.1092 oo=x  

  
oo 53.610,47.469  

  ,27.125,74.54 oo=x  

 
oo 27.305,74.234  

 

29 (a) (i) LHS 

= ( ) ( )oo 45sin45sin2 −+ xx  

( )oo 45sincos45cossin2 xx +=  

( )oo 45sincos45cossin xx −  









−








+=

2

cos

2

sin

2

cos

2

sin
2

xxxx
 

( ) ( )xxxx cossincossin −+=  

xx 22 cossin −=  

= x2cos−  

= RHS 

 

(ii) ( ) ( )
2

1
45sin45sin2 oo =−+ xx  

2

1
2cos =− x  

2

1
2cos −=x  

Basic   = o60  

oooo 600,480,240,1202 =x  

oooo 300,240,120,60=x  

(b) 

 

 

 

 

 

 

 

 

30 (a) 

 

 

 

 

 

 

 

 

 

 (b) 0sin21 2 =−−


x
x  

 


x
x =2cos  

Sketch the straight line 


x
y =  

Number of solutions 

= Number of points of intersection 

= 2 

 

31 (a) LHS 

xxx 222 cos2tansec −−=  

xxx 222 cos2tantan1 −−+=  

x2cos21−=  

( )1cos2 2 −−= x  

x2cos−=  

= RHS 

 

(b) ( ) 1cos2tansec2 222 −=−−


x
xxx  

12cos2 −=−


x
x  

2

1

2
2cos −=−



x
x  

  1cos22cos 2 −= xx  

12coscos2 2 += xx  
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Sketch the straight line 
2

1

2
−=



x
y  

 

 

 

 

 

 

 

 

 

 

Number of solutions 

= Number of points of intersection 

= 4 

 

32 (a) LHS 

x

x

2cosek2

cot2

−
=  

x

x

x

2sin

1
2

sin

cos2

−

=  

x

x

x

x

2

2

sin

1sin2

sin

cos2

−
=  

1sin2

sin

sin

cos2

2

2

−
=

x

x

x

x
 

1sin2

cossin2

2 −
=

x

xx
 

( )x

x

2sin21

2sin

−−
=  

x

x

2cos

2sin

−
=  

x2tan−=  

= RHS 

 

(b) (i)  

 

 

 

 

 

 

 

 

 

 

 

(ii) 0
5

cosec2

cot2

2
=−

− 

x

x

x
 



x
x

5
2tan =−  



x
x

5
2tan −=  

Sketch the straight line 


x
y

5
−= . 

Number of solutions 

= Number of points of intersection 

= 3 

 

33 (a) LHS 

( )xxx seccos22tan −=  











−=

x
x

x

x

cos

1
cos2

2cos

2sin
 













 −
=

x

x

x

xx

cos

1cos2

2cos

cossin2 2

 

( )x
x

x
2cos

2kos

sin2
=  

xsin2=  

 = RHS 

(b)  ( ) 0seccos22tan =+− xxxx  

        ( )


x
xxx −=− seccos22tan  

  


x
x −=sin2  

Sketch the straight line 


x
y −=  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Number of solutions 

= Number of points of intersection 

= 3 

 

34 (a) LHS 

xxx

x

222 coseccotcos2

2sin

−+
=  

1cos2

2sin

2 −
=

x

x
 

x

x

2cos

2sin
=  

x2tan=  

= RHS 
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(b) 

 

 

 

 

 

 

 

 

 

 

 

 

(c) 1
2coseccotkos2

2sin

222
=+

−+ 

x

xxx

x
 

2
12tan

x
x −=  

Sketch the straight line 
2

1
x

y −= . 

 

Number of solutions 

= Number of points of intersection 

= 5 

 

35 (a) LHS 

xx 2sincot2=  

( )x
x

x 2sin
sin

cos
2 










=  

xx cossin2=  

= x2sin  

= RHS 

 

(b)        3sincot4 2 =xx  

( ) 3sincot22 2 =xx  

            ( ) 32sin2 =x  

   
2

3
2sin =x  

Basic    = o60  

oooo 480,420,120,602 =x

oooo 240,210,60,30=x  


3

4
,

6

7
,

3

1
,

6

1
=x  rad 

 

 

 

 

 

 

 

 

 

 

 

(c) (i)  

 

 (ii)        2sincot4 2 −= xxx  

( )  2sincot22 2 −= xxx  

               22sin2 −= xx  





2

2
2sin

−
=

x
x  

 

Sketch the straight line 




2

2−
=

x
y  

Number of solutions 

= Number of points of intersection 

= 4 

 

36 ( )tfe 2cos014.0=  

 22 =tf  

     1=tf  

        
f

t
1

=  

Period = 
f

1
= 610053.1

000950

1 −=  s 

 

 

 

 


