
 

 

 

Worksheet 7: 2D and 3D Trigonometry  

Grade 12 Mathematics 

 

1. Complete each of these statements by filling in the blanks: 

 a)    (   )                                               

 b)                         c)                               

 d)      
 

 
                       e)                               

 f) 
    

 
 

 

 
 
    

 
    g)                               

 h)    (   )                                               

 i)                                  j)                                 

 

2. Given below is a clock. The time at the moment is 10:30. The length of the minute hand is 

3cm.  

       Determine: 

a) The length of the hour hand given that the 

distance between the end of the minute 

hand and the end of the hour hand when 

it points to 3 is 3.67cm. 

b) The angle between the hour hand and the 

minute hand now (i.e.   ̂ ). 

c) The distance between the end of the 

minute hand and the end of the hour hand 

now.  

d) Determine the area of triangle CED. 

e) Is triangle CED an isosceles triangle? 

Show all your working out. 

 

 

 

 

 

 



 

 

3. Angela (A) is flying a kite (D) at the park. The height from the kite to the ground (F) is given as 

h. Angela’s dog Egbert (E) is equidistant from point G and point F. The angle of inclination 

from G to the kite is         . 

a) Prove that   
        ̂ 

    
 

b) Given that the height from Angela’s feet (B) to the  

point where she is holding the kite string (C) is  

0.8m and the distance between  

Angela (B) and the point  

below the kite (F) is 8.49m,  

determine: 

 i) The distance GB. 

 ii) The height, h. 

 iii)  The angle of inclination at which Egbert looks up at the kite  

c) Using the information found in questions a and b, determine the distance from Egbert 

to the kite (ED). 

 

4. A see saw with a length of 4m from tip to tip (C to D) is in the playground. B is the centre of 

the see-saw and AB is 1m. The see-saw reaches a peak (F or G) when the other side touches 

the ground (H or E respectively). Study the diagram carefully before answering the questions 

on the next page: 

 

 a) Determine the value of angles   ̂    ̂    ̂        ̂  

 b) Determine the distances FC, CE, GD and DH.  

 c) What are the values of FE and GH? 

 d) What can you say about triangles FBE and GBH.  

 e) What is the distance between E and H? 

 

 

 



 

 

5. Miners are trapped 100m below the ground (D) at point B. Directly above them is a pole that is 

25m high (point A). Rescue workers decide to tunnel from point D to point C. They then have 

two options: either to tunnel directly from point C to point B (262.49m), or to dig straight down 

to point E before tunnelling to point B so that the gradient is less steep. FG is the ground 

which is perpendicular to AB. Given that the angle   ̂           ̂              ̂  

     . Please note that the diagram is not drawn to scale. a) Determine the distance  

from D to C.  

b) Find the distance from D to 

H, the point where the 

support line enters the 

ground.  

c) Hence, or otherwise, find 

the distance from C to H. 

d) Given that the distance 

between C and E is 40m, 

how far below the ground 

is point E? 

e) How far is point E from 

point B? 

f) Which route would you use to free the trapped miners – directly from C to B, or from C 

to E to B? Give two reasons for your answer. 

 

6. Daryl is thinking about robbing a bank. The diagram below is a 3D plan for when Daryl walks 

in through the front door:      Daryl is 1.68m tall and stands  

        perpendicular to the floor  

(ABC). The Camera is attached in 

the corner and is 5.2m above the 

floor. The bank teller is at point C. 

The distance from Daryl to the 

camera along the floor is 13.9m. 

And the angle of elevation from 

the teller’s feet to Daryl’s face is 

5.27°. Study the diagram carefully 

before answering the questions 

that follow. 

a) Daryl wears a very rare brand of takkies. He wants to know whether the camera will be 

able to pick up the brand from his takkies. The camera’s optimum range is 15m. Would 

the camera be able to tell what kind of takkies Daryl has? Show all your working out.  



 

 

b) Will the camera be able to see Daryl’s face clearly? Show all your working out. 

c) What is the distance from Daryl’s feet to the teller’s feet?  

d) Can the camera see the teller’s shoes clearly? Show all your working out.  

e) Should Daryl rob the bank? Use the information gathered above to give reasons for 

your answer.  

 f) What area of the floor is covered by the camera in the diagram?  

 

7. Three satellites, A, B and C, used for gps-navigation are orbiting the earth. The distance 

between satellite A and B is 8.27km.  

 A, B and C are in the same plane,  

 and E is a car travelling on a road  

 on earth. The angle of depression from A 

 to E is 45°.  

 a) Determine the distance between  

  satellite A and satellite C. 

 b) Determine the distance between satellites B 

  and C using the cos-rule. 

 c) The angle   ̂   is a right angle. What is the  

distance from satellite A to the car, E? 

 

 

8.  Barry has robbed a bank and has the 

hostages lying on the floor along the wall 

(CF). 4m above the floor there are two 

windows. Barry is 1.7m tall. The distance 

between the two windows is 10m.  

Find the distance and 

angle from window1 to 

Barry’s head and window2 

to Barry’s head, so that the 

sniper can decide where to 

position himself. 
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9. Ally and Brad are playing on a merry-go-round. F is the centre of the merry-go-round and FG 

is the 1m high pole in the middle. Ally is leaning against pole AH which 0.7m tall.  

         a) Find the radius of the  

merry-go-round. 

b) Find the distance 

between Ally and 

Brad. 

c) Hence, or 

otherwise, find the 

angle made from 

Ally to the centre 

pole to Brad (i.e. 

  ̂ ).  

 

 

10. Robin Hood is standing in a tree (AB) on a branch (EF) 2m long that is perpendicular to the 

tree. There is a man standing 30m away from the base of the tree at C and Robin Hood is 

looking down at him with an angle of depression on 38.2°.   ̂      . The angle of elevation 

from D to F is 34°.  

 a) Find the height of the tree, if BE is 1m. 

 b) Find the distance Robin would have to  

  shoot from if he shot his arrow from E and  

  from F at the man standing at point C. 

 c) Robin cannot shoot from point 

  E at the man standing at point D. 

  how far would Robin have to  

  shoot from point F at the  

man standing at point D? 

d) If   ̂    ̂   determine the  

distance between the man  

at point C and the man at point D. 

 

 

  

 


