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Time for a break… a little joke (perhaps)!  

 

 
 
                                                                                                                      

                                                                                                    
 

 

                                                                                                                                                                                                                                                                                                                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

25.   The diagram on the right depicts the  

        graph of the function defined by the  

        equation:  𝑓(𝜃) = 𝑎 tan 𝜃 +1. 

25.1   If  (450; 2,5)  is a point on the graph 

          of  f,  determine the value of  a.                                                                ; 2,5 

25.2   Assume that  𝑎 = 1,5. Write down an   

          equation, the general solution of which 

          will give the roots of the graph  𝑓(𝜃).   

25.3   Hence, or otherwise, determine the 

          co-ordinates of the points  A  and  B 

          as marked in the diagram.  

25.4   What is the amplitude of  f ?                                                                                                                         

                                                                                                              



26.   The diagram on the right depicts the  

        graph of the function defined by the  

        equation:  𝑓(𝑥) = 𝑎 cos 𝑏𝑥 + 𝑞 

 

26.1   Determine the values of  a, b and  q  

26.2   Determine algebraically, the 

          value(s) of  x  in the interval                                                                                             𝟒𝟓𝟎𝟎 

          [−900; 4500] for which 

          𝑓(𝑥) = 0, and indicate this point 

          on a copy of the diagram. 

26.3   If  𝑔(𝑥) is the reflection of  𝑓(𝑥) 

          in the  x-axis, write down the   

          equation of  𝑔(𝑥). 

 

 

27.   The graphs of  𝑓(𝑥) = sin 𝑥  and                                                                     

        𝑔(𝑥) = sin
3

2
𝑥  are sketched in                                                                                𝑓(𝑥) = sin 𝑥         

        diagram on the right.                                                                                                                                                                                                            

27.1   Write down the period of  g. 

27.2   Determine algebraically the 

          the intersection of the graphs, 

          i.e.  where  𝑓(𝑥) = 𝑔(𝑥).                                                                              𝑔(𝑥) = sin
3

2
𝑥 

27.3   Write down the co-ordinates of  A  and  B.   

27.4   For which values of  x  is  𝑓(𝑥) < 𝑔(𝑥) ?  

27.5   For which values of  x  is  𝑓(𝑥). 𝑔(𝑥) < 0 ?    

    

 

28.   The trigonometric functions,  𝑝(𝜃) = tan 𝜃  and  𝑔(𝜃) = cos(𝜃 − 450)  have two solutions 

         in the domain  [−1800; 1800], viz. at 𝜃 = 450 and at  𝜃 ≈ 158,20.  Use the above   

         information to make neat sketches of the two graphs representing the functions  𝑔(𝜃)  and   

         𝑝(𝜃), sketching both graphs on the same system of axes and for  𝜃 ∈ [−1800; 1800].   

         Indicate clearly the co-ordinates of the vertices, and the values of the intercepts on the axes  

         of both graphs.  Mark the two turning points of  g  as  A an d  B  respectively, and the other  

         point of  intersection of  p and  g, as  C. 

 

29.1   Consider the following equation:  
1

2cos
2cos




 . Determine its general solution and list  

          the solutions for 0 0360 ;360     . 

29.2   Make a neat sketch of the following three functions 𝑓(𝑥) = 𝑐𝑜𝑠𝛽, 𝑔(𝑥) =
1

2
  and 

          𝑝(𝑥) = −
1

2
 , all three on the same system of axes to verify graphically that there are indeed  

          eight solutions to the question you answered in 29.1.   

 

 



30.1   Solve for  x  in  2 sin(2𝑥 + 300) = −√3,  where  𝑥 ∈ [−900; 3600]. 

30.2   Verify your algebraic calculations by drawing the graphs of  𝑓(𝑥) = 𝑦 = 2sin(2𝑥 + 300)  

          and  𝑔(𝑥) = 𝑦 = −√3  on the same system of axes for the interval  [−900; 3600]  and  

          indicate clearly where  𝑓(𝑥) = 𝑔(𝑥) by giving the co-ordinates of these points. 

 

 

 

 

 

31.   Given the equation:   sin(𝑥 + 600) + 2 cos 𝑥 = 0    

31.1   Show that the equation can be written as:  tan 𝑥 = −4 − √3 . 

31.2   Determine the solution of the equation:  sin(𝑥 + 600) + 2 cos 𝑥 = 0   in the interval 

          −1800 ≤ 𝑥 ≤ 1800. 

31.3      In the diagram below, the graph of  𝑓(𝑥) = −2 cos 𝑥  is drawn for  −1200 ≤ 𝑥 ≤ 2400. 

31.3.1   Make a copy of the given graph and draw on your grid the graph of  𝑔(𝑥) = sin(𝑥 + 600)   

             for  −1200 ≤ 𝑥 ≤ 2400. Indicate clearly the x- and y-intercepts of  g and the x values of  

             the intersections that 𝑔(𝑥) has with 𝑓(𝑥). 
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31.3.2   Use your graph and the values of x as determined in question  31.2 and write down the  

             values of  x  for which  sin(𝑥 + 600) + 2 cos 𝑥 > 0  in the interval  −1200 ≤ 𝑥 ≤ 2400. 

31.3.3  Illustrate your answer of question  31.3.2 on the sketch of the two graphs. 

           

31.4   Describe how you would translate (i.e. shift) the graph of  f  to obtain the graph of  

          ℎ(𝑥) = 2cos(𝑥 − 300) − 1 
 

 

 

 

 

 



32.   The graph of the function  cosy bx a   has two turning points with co-ordinates  0(0 ;2)  and  

        0(90 ;0)  respectively. Determine the values of  a  and  b . 

 

33.   In the accompanying sketch, the angles of elevation to the top 

        of a tower AB  from two points C and D (on the same horizontal  

        plane as the foot of the tower B), are 047 and  056  respectively. 

        The two points C and  D  are  80 metres apart, and in the same  

        vertical line as  B. 

        Determine the height of the tower. 

                                                                                                                                                                     𝟒𝟕𝟎      𝟓𝟔𝟎 

 

 

34.   A motorist travelling directly north on a road through                                                                 

        the Karoo, notices two prominent koppies  A  and  B,                                                         W         E 

        directly west of him. These two koppies are 12 km apart.                                                   

        A quarter of an hour later, one of the koppies lies exactly                                                     320   

        south west of him and the other koppie is  320  west of south.                                                                       

        At what speed is the motorist travelling?                     

                                                                                                                         A      12 km     B               M  

 

 

 

35.   In the diagram featured on the right, the leaning tower of Pisa,                       

        AB,  is shown. A tourist determines that the angle of elevation  

        of the top of the building increases  from  
038 to 

048,08 after  

        walking  20 metres towards the  tower from point  C  to point  D. 

        He also determines that point  D is  50  metres from the foot of 

        the tower.  BDC is horizontal and  AB is not vertical. 

 

35.1   Determine the length of the tower  AB.                                                             48,080                 380 

                                                                                                                   B              50 m        D       20m      C 

35.2   Determine by how many degrees the tower of Pisa  

          has moved away from the vertical (upright) position . 

 

 

 

 

36.   In the accompanying figure, AB is the diameter of the 

        semi-circle, C is a variable point on the semi-circle 

        and BAC   . The length of AB is  6  units. 

                                                                                                                               

        Show that the area of CAB  = 9 sin 2𝜃.                                                       

                                                                                                                              6 

 



37.   The diagram shows an air balloon B held   

        in position in the air by three anchor  

        cables, PB, RB and QB. The lengths of  

        PB and BQ are the same. P, Q and R are   

        all points in the same horizontal plane.  

        ∠QPR = 68°,  ∠PQR = 42°  and  

        ∠BPQ = 35°. 

                                

37.1   Show that:   PQ  =
PR.sin 70°

sin 42°
  

37.2   Determine the size of PB̂Q 

37.3   Hence, show that:  PB  =
PR.sin 35°

sin 42°
 

37.4   Calculate the value of  PB  if  PR =  54,5 𝑚.  

 

 

 

38.   A corner of a rectangular piece of wood 

        is cut off as shown in the  adjacent sketch.  

        The inclined plane, i.e. ∆ACD, is an  

        isosceles ∆, having ∠ACD = ∠ADC = 𝜃. 

         Also,  ∠ACB = 
1

2
𝜃.  AC = 𝑥 + 3  and   

         CD = 2𝑥. 

 

38.1   Determine an expression for  ∠CAD  

            in terms of  𝜃. 

38.2   Prove that cos 𝜃 =
𝑥

𝑥+3
  

38.3   If it is given that  𝑥 = 2, calculate AB, the height of the piece of wood. 

 

 

 

39.   In the  accompanying sketch,  ∆BCD is in a 

         horizontal plane.  A  is directly above B.  

         (i.e. AB  is a vertical line).  AB = ℎ 

         BC = CD = 𝑥.  ∠BAD = α  and  ∠BCD = 𝜃. 

 

39.1   Show that  BD2 = 2𝑥2(1 − cos 𝜃) 

 

39.2   Hence show that   ℎ =  
𝑥√2(1−cos 𝜃)

tan 𝜃
   

 
39.3   Calculate the value of  h  if 𝑥 = 100, 𝜃 = 600 𝑎𝑛𝑑  𝛼 = 400 

 

 



40.   Most laser operated speed traps consist of a camera mounted on a pole and in such a way that  

        it takes two consecutive readings, one second apart, of the angle of depression at two  points  

       A  and  B  on the road, the first at point A (𝑥𝑜), and the second at a point B (𝑦𝑜).  At the speed  

       trap depicted in the accompanying diagram, the height of the pole onto which the  camera is  

       mounted is 3 metres high. A motorist approaches the speed trap, triggering off the camera,  

       which records  3,50 at point A, and  60 at point B for the two readings respectively. 

 
 

                  Camera         

 

 

       

 

     3 m 

 

 

 

 

    

40.1   Show that the distance travelled by any motorist between the two photo readings can be given 

         as AB = 3(
tan 𝑦0−tan 𝑥0

tan 𝑦0.tan 𝑥0 ), and for the motorist in question, as AB =  3(
tan 60−tan 3,50

tan 60.tan 3,50 ). 

40.2   If it is given that the time between the camera’s two photo flashes (i.e. between A and B), is  

          exactly one second, and given that the motorist was travelling in a 60 km/hour speed limit- 

          zone, determine whether the motorist exceeded the speed limit or not. Show all calculations.   

 

 

 

41.   In the diagram on the right, the earth’s orbit around the sun is shown. P is the point on the  

        orbit of the earth closest to the sun (i.e. perihelion), and Q is the point  on the orbit furthest 

        from the sun (aphelion). The distance  𝑑, (in millions of 

        kilometres), of the earth from the sun, is approximated 

        by the formula:  149,6(1 0,0167cos )d   , where   is  

        the angle formed as shown in the diagram ( )sun earthPS E .                    Sun                                                                                                                                                                      

                                                                                                                                            

41.1   Determine the distance from Q to the sun, i.e.  at                                                       150 million km                                                           

          aphelion, when the earth is furthest away from the sun.                                                     Earth                                                  

 

41.2   Determine the magnitude of  ∠𝛽, i.e. when the earth is 150 million km away from the sun. 

 

41.3   Calculate the distance PS, at perihelion, where the earth is closest to the sun.    

 

       



42.   If  cos 𝑥 = 2𝑚  and  cos 2𝑥 = 7𝑚,  determine the value(s) of  m.  

 

43.1   Prove that the area of any ∆ABC =  
a2 sin B sin C

2 sin A
 

 

43.2   In the accompanying sketch,  CT is a Clock Tower. 

          A, B  and T are in the same horizontal plane.  ∠CBT = 𝜃,  

            ∠CAB = 900 − 𝜃  and  ∠ACB = 𝛽.   

           CT = 𝑥 metres  and  AB = 2𝑥 metres. 

         If  𝛽 = 2𝜃, show that the area of  ∆ABC =  
𝑥2 cos 𝜃

sin 𝜃
  

 

                                                                                                                   900 − 𝜃                                                                                  

 

 

 

 

44.   In the accompanying diagram,  ∠ABC = 𝜃.        

          AC = 𝑘, AD = 2𝑘,   BC = 𝑟  and   DB = 2𝑟.   

                                                                             

        Prove, using the cosine-rule, that 

        cos 𝜃 =  
1

4
 

 

 

 

45.   Given that in ∆ABC, tan A = −
√5

2
   and  cos B =  

8

17
   , determine the value of  sin C 

        without determining the numerical values of the angles A, B and C with your calculator. 

 

 

46.1   Given:  𝑓(𝑥) = sin(𝑥 + 600)   and   𝑔(𝑥) = cos (
1

2
𝑥).  

          Determine algebraically  𝑓(𝑥) = 𝑔(𝑥)  for 𝑥 ∈ [−600; 3600]  

46.2   Hence draw the graphs of  𝑓(𝑥) = sin(𝑥 + 600)   and   𝑔(𝑥) = cos (
1

2
𝑥)  for the interval  

          [−600; 3600], both on the same system of axes. Indicate clearly the x-values of the points of  

          intersection of  f  and  g, as well as their  x- and  y-intercepts. 

 

 

 

OOOOOOOOOOOOOO   END OF QUESTIONS ON TRIGONOMETRY   OOOOOOOOOOOOOO 

 



Space for some notes 
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