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FINALS EXAM PRACTICE 2   

 

MATHEMATICS    PAPER 2 – GRADE 12 

 

MARKS:    150                                                                                      TIME:  3 Hours 

 

➢ This question paper comprises 13 pages with 13 questions. 

➢ Answer all questions, noting the three bullets below. 

➢ This paper is in general DBE format, however it differs in that it uniquely 

contains a number of question choices. 

➢ If you are assessing your typical time management in completing a paper, 

then in each of these cases, answer only ONE of the question choices. 

➢ No Theorem has been included.    Learn all your Theorems. 

➢ Use 10 - 15 minutes reading time before commencement of the allocated 

time, and make use of this time to consider the various option questions. 

➢ Number your answers exactly as described in the questions. 

➢ Clearly show all workings and calculations, as applicable.  

➢ Correct answers only will not necessarily generate full marks. 

➢ A non-programmable calculator may be used. 

➢ All answers should be rounded to TWO decimal places unless otherwise 

directed. 

➢ Diagrams are not necessarily drawn to scale. 

➢ A formula sheet is to be found on page 13. 

➢ Once completed, finalise use of these revision questions: 

 

• Complete all of the questions choices which you did not complete 

in the original paper. 

• Allow yourself 1 hour for these questions. 

 

NOTE:   A Memorandum may be provided on request.     It is certainly in your interest to 

attempt and apply your mind to all questions prior to receiving the memorandum.     Use 

self-marking to reinforce understanding of all concepts covered.  

Think twice, write once, and most of all, ENJOY! 

 

 

 

Alan Christison                                alanchristison04@gmail.com 
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QUESTION 1      

1.1     The diagram shows a frequency polygon ܨܧܦܥܤܣ of student maths marks out of 100 in a test.        The lowest mark was 20 and no student scored 100.   The coordinates 

of ܣ − ; 10)ܣ are ܨ 0), ; 30)ܤ 15), ; 50)ܥ 30), ; 70)ܦ 25), ; 90)ܧ 10), ; 110)ܨ 0).   

                                 

      

1.1.1     Determine the estimated mean mark for the test.                                         (3) 

                                  

1.1.2     Write down the modal class in the form  [ܽ ; ܾ).                                             (2)  [5] 

 

 

1.2     A medium sized data set ܥ is comprised of ݊ values with a mean of  ̅ݔ.    Another 

data set ܦ is formed by adding a constant  ݇ to every value in data set ܥ. 

1.2.1     If  ̅ݔ஽ is the mean in data set ܦ, mathematically complete the following equation 

using ̅ݔ  and ݇ : 

஽ݔ̅                                                                   =  … … …                                                              (2) 

1.2.2     Using the formula  ߪ = √∑(௫೔−௫̅)2௡   , show algebraically why the standard 

deviation in the two sets will be identical.                                                                        (3) 

1.2.3     Data set ܥ has a mathematical outlier at either end of the ordered set.    This set 

has a standard deviation of ߪ and a median of ܳ2.     The two outliers are removed and a 

new standard deviation and new median are calculated as ߪ௡௘௪  and  ܳ2௡௘௪. 

Which two of the following statements are correct? 

(i)  ߪ௡௘௪  < 2௡௘௪ܳ        (iv)                      ߪ  >   ܳ2 

(ii) ߪ௡௘௪  = 2௡௘௪ܳ        (v)                        ߪ  =   ܳ2 

(iii) ߪ௡௘௪  > 2௡௘௪ܳ        (vi)                       ߪ  <   ܳ2                           (2) 

 

1.2.4      Complete the sentence:  “Standard deviation is a measure of ……….”.     (1)   [8] 
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QUESTION 2 

Eleven competitors A – K competed over two rounds in a memory skills competition.   

Each were shown ten different 4-digit numbers in each round, with the numbers 

varying in each round.     In Round 1 they were given 12 seconds to memorise the 

numbers, and in Round 2 they were given 30 seconds.    In recalling the numbers, their 

results out of 10 are reflected in the table below.     The Round 1 score of competitor K 

was misplaced, and is shown as M. 

 

Competitor    A    B    C    D    E    F    G    H    I    J    K 

Round 1  (x)    6    3    5    8    4    2    7    7    4    5    M 

Round 2  (y)    8    8    7   10    7    4   10    9    7   10    6 

 

 2.1     Using only the scores of competitors A – J , determine the equation of the least 

squares regression line in the form ݕ = ݔܾ + ܽ.                                                                (3) 

2.2     Use this equation to estimate the integer value of M.                                            (2) 

2.3     In this competition, comment on the level of correlation between having additional time and improving one’s score.        Back up your comments with 
appropriate mathematics.                                                                                                         (2)  [7]                                                            

                                                                                                                                               [20] 

QUESTION 3                                                                                               

In the diagram, line ܤܣ intersects the ݕ − axis at its midpoint.    4)ܣ ; ; ݊)ܤ  ; (݉  −5).    

The angle of inclination of ܥܤ is 71,565°, and that of ܤܣ is ߠ, as shown. 
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3.1     Determine the values of  ݉ and  ݊.                                                                      (2) 

3.2     Calculate the value of  (4)                                                                                   .ܥܤ̂ܣ 

3.3     If  ݊ = −4 , show that the equation of ܥܤ is ݕ = ݔ3 + 7.                              (2) 

3.4     Hence or otherwise, if  ܥܤ = 3√10 units, determine the  

           coordinates of [12]    (4)                                                                                                       .ܥ 

 

QUESTION 4                          ANSWER 4.1 OR 4.2 ONLY     

 

4.1     In the figure, circle centre ܥ has the equation (ݔ − 2)2 + ݕ) − 3)2 = 13.   Point ܲ 

lies on the circle such that  ߠ = 116,565°.     D is a ݕ − intercept of the circle, and ܤ lies 

on the ݔ − axis.    ܱܣܥ is a diameter. 

 

                                        

 

4.1.1     Determine the equation of ܱܲ.                                                                         (3) 

4.1.2     Determine the coordinates of (2)                                                                      .ܦ 

4.1.3     Hence or otherwise, determine the equation of the tangent at [10]   (5)         .ܣ 

 

                                                                          OR    
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4.2     In the figure, ܤܣ is tangent to the circle centre 3)ܥ ; ; ݊)ܤ at (݌ ݔ ℎ݁ݐ ݊݋ ݏ݈݁݅ ܣ    .(1 − axis. 

                                                 

4.2.1     If  ݉஺஻ = 13 , show that  ݌ = 3݊ − 8.                                                                 (3) 

4.2.2     If  the coordinates of ܣ are (1 ; 0) , determine the value of ݊.                 (2) 

Hence determine: 

4.2.3     The equation of (2)                                                                                              .ܤܣ 

4.2.4     The equation of the circle in the form (ݔ − ܽ)2 + ݕ) − ܾ)2 =  [10]    (3)          .2ݎ

                                                                                                                                                       

QUESTION 5 

Two concentric circles, centres ܥ, are shown in the diagram.    The equation of the 

smaller circle is given by:   2ݔ + 2ݕ − ݔ8 + ݕ6 + 5 = 0.    ܲ and ܳ are ݕ − intercept’s of 

the two circles respectively as shown, and ܶ is an ݔ − intercept of the larger circle.                          ܲܳ = √29 − 2 units. 
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5.1     Determine the coordinates of ܥ, and the radius of the smaller circle.             (3) 

5.2     Calculate the area of the triangle with vertices ܲ, ܳ, and (2)                               .ܥ 

5.3     Determine the equation of the larger circle in the form: 

ݔ)            − ܽ)2 + ݕ) − ܾ)2 =  (7)                                                                                             .2ݎ

; ݔ)ܴ     5.4 ݕ is the (ݕ − intercept of the tangent to the circle at ܶ.    Determine the area 

of ∆ܴܲܶ.                                                                                                                                        (6)   [18] 

                                                                                                                                                              [40] 

 

QUESTION 6                       ANSWER 6.1 OR 6.2 ONLY 

6.1     Simplify the following expression to an integer without the use of a calculator: 

                                          
௖௢௦260°(௖௢௦310°−௦௜௡230°)(௦௜௡40°−௦௜௡130°)                                 (7) 

 

                                                                           OR   

   

 6.2     Without the use of a calculator, fully simplify the following expression to a single 

term being a single trig ratio only: 

.°153݊݅ݏ                                             °243ݏ݋ܿ + ௧௔௡333°tan (−207°)                                       (7) 

 

6.3     Prove the identity:           
௦௜௡3௫+௦௜௡௫2.௖௢௦௫ =  (5)                                                 ݔ2݊݅ݏ

 

6.4     Determine the maximum value of the following expression: 

                     5. sin(180° − (ܣ . cos(−ܣ) − tan(360° − (ܣ . °90)2݊݅ݏ +  (5)               (ܣ

 

6.5     If  23݊݅ݏ° = ݉ , prove, without the use of a calculator, that: 

                                           
௖௢௦23°.  ௖௢௦67°2.௧௔௡157° = 12 (݉2 − 1)                                              (4) 
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ANSWER 6.6 OR 6.7 ONLY 

6.6     If  ܣ2݊݅ݏ = − 45  and  135° < ܣ < 180° , show, without the use of a calculator, that: 

ܣ݊ܽݐ                                                            = − 12                                                              (7) 

                                                                          OR       

6.7        If  44݊݅ݏ° = ݉  and  ܿ28ݏ݋° = ݊ , without the use of a calculator: 

              6.7.1      Determine the value of ܿ44ݏ݋° in terms of ݉.                              (2) 

              6.7.2      Show that 16݊݅ݏ° = ݉. ݊ − √1 − ݊2 − ݉2 + ݉2. ݊2                   (5)    [7] 

 

                                                        ANSWER 6.8 or 6.9 ONLY    

6.8     Determine the general solution of:     cos(30° + (ߠ = 3. sin (60° +  (6)          .(ߠ

                                                                            OR    

6.9     Given the identity,  sin(ܧ + (ܨ − sin(ܧ − (ܨ = 2. .ܧݏ݋ܿ  :if ݔ solve for  , ܨ݊݅ݏ

ݔ7݊݅ݏ                                 + sin(−ݔ) = ݔ     ;  ݔ4ݏ݋ܿ ∈ [0° ;   90°]                                    (6) 

                                                                                                                                                            [34] 

QUESTION 7 

The graphs of  ݂(ݔ) = ݉. ݊ܽݐ (௫2)  and  ݃(ݔ) = ݊. ݔ  , ݔݏ݋ܿ ∈ [0° ;   360°] are shown.   

The two graphs intersect at ܣ. 
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7.1     Determine the values of  ݉  and  ݊.                                                                           (2) 

7.2     For which values of ݔ in the given domain is  ݂(ݔ). (ݔ)݃ ≤ 0 ?                        (3) 

7.3     Given 302,94)ܣ° ;  −1,09).   For which values of ݔ in the given domain is 

(ݔ)݂            >  (2)                                                                                                                   ? (ݔ)݃

7.4     The graph of ݃ is reflected about the ݔ − axis, then translated 30° to the left to 

form graph ℎ.     Determine the coordinates of the ݕ − intercept of ℎ.                      (3)  [10] 

 

QUESTION 8                                 ANSWER 8.1 OR 8.2 ONLY  

8.1     In the figure, a large crane used in construction is shown.    The crane is stabilised 

by heavy weights.    The swing arm EH can move through 360°.    Material/equipment is 

transported using cable FM from the ground to say a building floor under construction, 

or from that floor to the ground.     Thus FM may move between E and H, and up/down 

as required.    ABCD represents the horizontal ground level.    

➢ EH ‖ AD  ,  AE ⊥ AD  ,  AE = 60 metres  ,  EH = 30 metres. 

➢ Two positions, FM and GN are shown for the cable.   EF = FG = GH = 10 metres. 

➢ Cable FM = L metres and cable GN = L+5 metres. 

➢ B and C are vertically below F and G respectively.    CD = ݔ metres. 

➢ The angle of elevation of the material at M and N from D is 46° and 50° 

respectively. 
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8.1.1     Show that: 

ݔ              = 10.௧௔௡46°−5௧௔௡50°−௧௔௡46°                           (5)                                                                                                         

   

8.1.2       Hence calculate the value of L.        (2) 

                                                                                   [7]              

 

                                                                                OR 

8.2     The time on a large analogue clock is eight minutes past ten in the morning.    The 

minute hand is 12ܿ݉ long and the hour hand is 8ܿ݉ long. 

                                                         

                                                                                               

  Calculate the distance between the two arrow tips.                                           (7)        

                                                                                                                                                     [51] 

                      IN QUESTIONS 9 – 13, STATE ALL NECESSARY REASONING 

 

QUESTION 9        

In the diagram, ܤܣ is a diameter of the circle, and is extended to ܥ such that ܲܥ is a 

tangent to the circle at ܲ.        ܳܥ bisects ܲ̂ܤܥ̂ܲ       .ܤܥ = ܤܣ̂ܲ  and  ݔ2 =  .ݕ
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9.1     Determine the equation connecting ݔ and (4)                                                 .ݕ 

9.2     Hence prove that ܤ̂ܳܥ = 45°.                                                                             (2)    [6] 

 

QUESTION 10  

In the figure, ܣ, ,ܤ ܥܱ̂ܦ        .respectively ܥ and ܣ are tamgents at ܥܧ and ܣܧ     .ܱ lie on the circle centre ܦ and ,ܥ = ܧ̂        .ݔ =  .ݕ

                                                 

10.1     Show that  ܱܦ̂ܣ = ௫−௬2  .                                                                            (6) 

10.2     If  ̂ܤ =  [9]     (3)                                                       .ݕ determine the value of ,ݕ3

 

QUESTION 11   

In the figure all lines are straight.   ܦ,  are ܦܥ and ܨܥ lie on the circle such that ܨ and ,ܧ

tangents and ܥܣ ∥  .ܧܨ
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11.1     Name two other angles equal to  ̂(4)                                                            .2ܦ 

11.2     Prove that 2ܨܥ = ܥܤ ×  (5)                                                                            . ܥܣ

11.3     If  ̂11ܥ = 28∘ and ̂2ܦ = 42∘, determine the size of [13]    (4)                        .ܦܧ̂ܨ 

 

QUESTION 12   

In the figure, ܣ, ,ܤ ,ܥ ,ܦ  is a tangent ܪܦܩ    .is a diameter ܧܤ    .lie on the circle ܨ and ,ܧ

to the circle at ܤܣ          .ܦ = ܪܦ̂ܥ           ܥܤ = ܧܥ̂ܦ            ݔ =  ݕ

                                                   

Determine the value of ̂ܨ in terms of ݔand (6)                                                           .ݕ 

 

QUESTION 13                       ANSWER  13.1 OR 13.2 ONLY   

13.1     In the figure, ܦ and ܧ lie on the sides of △ ܧܦ such that ܥܤܣ ∥  .ܥܤ

ܦܣ              ∶ ܤܣ = 3 ∶ ܤܧ̂ܦ             8 = ܥܤ              ܥܧ̂ܤ = 65 units 

                                          

 

Determine the length of (5)                                                                                            .ܧܣ 
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OR 

 

13.2   In the diagram, the perimeter of the rhombus ABCD is 28ܿ݉.     ܪܬ ∶ ܥܤ = 5 ∶ 7. 

 

                                                 

 

Determine the ratio  ܨܧ ∶  (5)                                                                                       .ܪܤ

                                                                                                                                                      [39] 

                                                                                                                                                    [150] 
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FORMULA SHEET 

ݔ  = −௕ ± √௕2−4௔௖2௔          

 

ܣ  = ܲ(1 + ܣ        (݅݊ = ܲ(1 − ܣ         (݅݊ = ܲ(1 − ݅)௡         ܣ = ܲ(1 + ݅)௡   

 

ܨ  = ௫[(1+௜)೙−1]௜                                                                  ܲ = ௫[1−(1+௜)−೙]௜      

 

௡ܶ = ܽ + (݊ − 1)݀                                                        ܵ௡ = ௡2 [2ܽ + (݊ − 1)݀]   

 

௡ܶ = ௡−1                ܵ௡ݎܽ = ௔(௥೙−1)௥−1 ݎ   ;  ≠ 1               ܵ∞ = ௔1−௥ ;   −1 < ݎ < 1   

 

(ݔ)′݂  = limℎ→0 ௙(௫+ℎ)−௙(௫)ℎ     

 

 ݀ = 2ݔ)√ − 2(1ݔ + 2ݕ) − ܯ                                    2(1ݕ (௫1+௫22  ;  ௬1+௬22 ݕ ( = ݔ݉ + ݕ            ܿ − 1ݕ = ݔ)݉ − ݉            (1ݔ = ௬2−௬1௫2−௫1           ݉ = ݔ) ߠ݊ܽݐ − ܽ)2 + ݕ) − ܾ)2 =    2ݎ

 In ∆ABC:   
௔௦௜௡஺ = ௕௦௜௡஻ = ௖௦௜௡஼      ܽ2 = ܾ2 + ܿ2  − 2ܾܿ. Area ∆ABC = 12    ܣݏ݋ܿ ܾܽ. ܣ)sin  ܥ݊݅ݏ + (ܤ = ܤݏ݋ܿܣ݊݅ݏ + ܣ)sin            ܤ݊݅ݏܣݏ݋ܿ − (ܤ = ܤݏ݋ܿܣ݊݅ݏ − ܣ)cos     ܤ݊݅ݏܣݏ݋ܿ + (ܤ = ܤݏ݋ܿܣݏ݋ܿ − ܣ)cos           ܤ݊݅ݏܣ݊݅ݏ − (ܤ = ܤݏ݋ܿܣݏ݋ܿ + ܣ2ݏ݋ܿ    ܤ݊݅ݏܣ݊݅ݏ = ܣ2ݏ݋ܿ − =   ܣ2݊݅ݏ ܣ2ݏ݋2ܿ     − 1   =     1 − ܣ2݊݅ݏ  ܣ2݊݅ݏ2 =    ܣݏ݋ܿܣ݊݅ݏ2

ݔ̅  = ∑ ௫೔௡ 2ߪ                                                                                  = ∑ (௫೔−௫̅)2೙೔=1 ௡ (ܧ)ܲ      = ௡(ா)௡(ௌ)                                                 ܲ(ܤ ݎ݋ ܣ) = (ܣ)ܲ + (ܤ)ܲ −  (ܤ ݀݊ܽ ܣ)ܲ
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