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11 5a In the diagram, Q(x0, y0) is a 

point on the unit circle  

x2 + y2 = 1 at an angle   from 

the positive x-axis, where   

–
2


 <  < 

2


. The line through 

N(0, 1) and Q intersects the line  

y = –1 at P. The points T(0, y0) 

and S(0, –1) are on the y-axis. 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

(i) Use the fact that  TQN and  SPN are similar to show  

 that SP = 




sin1

cos2


.  

(ii) Show that 




sin1

cos


 = sec  + tan . 

(iii) Show that SNP = 
2


 + 

4


. 

(iv) Hence, or otherwise, show that sec  + tan  = tan 









42


. 

(v) Hence, or otherwise, solve sec  + tan  = 3 , where –
2


 <  < 

2


.  
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1 
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 (i) 

 
 

 TQ || x-axis 

  TQO =  

 Also, OQ = 1 

 

 

 

 

 

 

 Using trig, 
1

QT
 = cos  

   QT = cos  

 Similarly,  OT = sin  

  NT = 1 – sin 

Using sim  s, 
NS

NT
 = 

SP

QT
 

   

        
2

sin1 
  = 

SP

cos
 

     SP = 




sin1

cos2


 

 

(ii)    RHS  = sec  + tan  

  = 
cos

1
 + 





cos

sin
 

  = 




cos

sin1 
 

  = 




cos

sin1 
 × 





cos

cos
 

  = 



2cos

)sin1(cos 
 

  = 



2sin1

)sin1(cos




 

  = 
)sin1)(sin1(

)sin1(cos








 

  = 




sin1

cos


 

  = LHS 

  




sin1

cos


 = sec  + tan . 
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 (iii) QOS =  + 
2


 

 SNP = 
2


 + 

4


 (  at centre is twice   

  at circum. standing on same arc) 

  

 

(iv)  Let NP intersect x-axis at X. 

   OX  = 




sin1

cos


 (sim  s from (i)) 

  = sec  + tan  (from (ii)) 

       Now, tan SNP = 
1

tansec  
 

    tan 
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 = 

1

tansec  
 

 

(v) sec  + tan  = tan 
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 = 3  
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  = 

3


 

       
2


 = 

12


 

         = 
6
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