A LEVEL MATHEMATICS QUESTIONBANKS

TRIGONOMETRY 1

1. Solve the equation, for 0(x(360
a) sin 2xo = 
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b) cos (xo  30o) = 
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2. Solve the following equations, giving the answers in terms of 

a)  sin2 + sin = 0


0( (2
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b) 2cos2  cos  1 = 0
-( (
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3. 
a) Given that 
3sin2x  cos2x ( asin2x + b, find a and b
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b) Hence solve the equation




3sin2x  cos2x = 1

 -1800<x<1800








































[5]

4. Given that sin xo = 

  and 90<x<270, find the possible value, or values, of cos x
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5.
Solve for 

, giving your answers to 3 significant figures, the equations

a)  sin x = 2cos x
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b) sin x = cos2x
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6.
a) If s = sin x, show that

i) 3sin x + 2cos2x ( (2s)(1+2s)
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ii)  tan2 x (
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b) Hence or otherwise

i) Find, in terms of , the values of x in the interval (0, 2) satisfying the equation 3sin x + 2cos2x = 0
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ii) Find, in surd form, the value(s) of sinx for which tan x = 2





[5]

7. Solve the equations

a) sin(90o  xo) = 



0< x < 360
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b) tan
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c) cosec 2xo = 2



-270 ( x(90



[5]

8. Solve the following equations, giving your answers to 1 decimal place

a) sec2xo + 2tanxo = 4

-90 <x<270



[6]

b) cot xo = 2tan xo


-90o < x<270o

[5]

9. 
a)  Prove that for all values of x: 
cos4x  sin4x (cos2x  sin2x


[3]


b) Given that 5cos2 + 2sin2 = 4, show that tan2= 
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10. Given that sin = 

 and  

, find, as fractions

a)
cos


[3]


b)  tan
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c) sin( + )






[2]

11. The diagram below shows a semicircle with centre O. The two shaded regions are equal. 

The angle x is measured in radians.
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a) Show x = 
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b) Show that this equation has a solution 2 < x < 2.1, and determine this solution correct to 2 decimal places


[6]



12. 

In the diagram above, C1 is an arc of a circle, centre R. C2  is a semicircle, centre P. 

T is a point on the circumference of C2, such that QT = 8cm and ST = 4cm.

a)
Find the distance QS, giving your answer in terms of the simplest possible surds



[3]


b) 
Show that RP = 

, and find a similar expression for RQ





[5]


c)
Find the perimeter and area of the region enclosed between C1 and C2, giving your 

     answer in terms of surds and 
[12]

13. OAB is a sector of a circle with centre O and radius r. Angle AOB is 

.  Find in terms of :

a) the ratio of the area of the sector OAB to the area of the triangle OAB
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b) the ratio of the perimeter of the sector OAB to the perimeter of the triangle OAB



[6]

14.
a) Explain carefully why the following equations have no solutions:

i) 3cos x = 4

ii) cos x + sin x = 2

          





























[3]

b) 
State the maximum and minimum values of

i) 3 + sin x

ii) 2  cos 2x

      
and give the smallest positive values of x for which each of these occur
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15. Solve the following equations in the interval 0<x<360, giving your answers to 1 decimal place

a) 2cos2xo + sin xo = 1
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b) 2cos2xo  3sin xocos xo + sin2xo = 0
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16. Solve the following equations, giving your answers in terms of 

a) sin ( = 
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- < 



[4]


b) 2tan23sec

0 ( (




[5]

17. In triangle ABC, AB = 6cm, AC = 8cm. AP is the perpendicular from A to BC.


The ratio of the length BP to the length PC is 1:2

a) Show that BC =2(21cm

[5]


b) Show that cos
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A

ˆ

B

 = 
[image: image9.wmf]6

1









[3]


c) Find the area of the triangle ABC





[3]

18. It has been suggested that human beings’ intellectual, physical and emotional well-being varies in cycles, 

called biorhythms. A mathematics student interested in this concept decides to model his own intellectual biorhythms using the function



I = sin(at + b)

where t is the time (in days) since he was born, and a and b are constants

a) 
If the student knows there are approximately 30 days between  intellectual peaks, explain

why he should choose a = 




[2]

b) The student’s last intellectual peak occurred exactly 7000 days after he was born. 

Use this information to show that 

is a suitable choice for b






[4]

c) Sketch a graph of the function I for 7000(t(7060




[3]

The student realises that his intellectual level will be at half its maximum value on the first day of his 

end-of-year exams, and will decline throughout them, reaching a minimum on the last day of his exams.

d) Given that the student’s last intellectual peak occurred on 1st May, and that it is more than 30 

 but less than 45 days from then until the start of his exams, find the dates of his exams



[9]

19.




The graph shown above has the equation  y = A +Bsin(to  k)
 t (0 where A, B and k are positive constants 

and k is an angle between 0o and 90o.

a) Show that k = 30o






[3]

b) Show that A  
[image: image10.wmf]2
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B = 3, and obtain a similar equation for A+B


[6]


c) Solve your equations to find the values of A and B



[3]



d) Find the coordinates of the first two minimum points of the graph 


[5]

20. a) Sketch, on the same axes, the graphs of y = sin2xo and y = cos2xo
 
0(x(360






Show the coordinates of any intersections with the axes.

[5]


b) Hence state the number of solutions of the equation  sin2xo = cos2xo
0(x(360





[1]

c) Find the two smallest positive solutions to this equation



[4]

d)
Explain why the solutions to this equation form an arithmetic progression, 

and hence obtain the sum of the first ten positive solutions



[5]
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