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MEMORANDUM PRELIM EXAM PAPER II - 2019 

QUESTION 1 

(a) 𝑥ே = 9−32 ேݕ            = 5+௬2                               
           = 3    ✓          2 = 5+௬2  

ݕ                                   = −1✓        (2) 

 

(b) (𝑥 − 3)2 + ݕ) − 2)2 =    2ݎ
   Subs (9; 5):  (9 − 3)2 + (5 − 2)2 =  ✓  2ݎ

2ݎ                         = 45 ✓ 

                   ∴ (𝑥 − 3)2 + ݕ) − 2)2 = 45 ✓       (3) 

 

(c)          45݊ܽݐ° = ݉   ∴   ݉ = 1✓ 

          (9; ݕ  :(5 − 5 = 1(𝑥 − 9)✓ 

ݕ                            = 𝑥 − 4✓        (3) 

 

(d)     (1)                    ✓ (4− ;0) ܥ 

 

(e) ݉஺஼ = 1   
      ݉஻஼ = −4+10+3 = − 33 = −1 ✓ 

      ݉஺஼ ×݉஻஼ = −1   ✓ ∴ ܤܥ̂ܣ = 90°✓    Or proving Pythagoras    (3) 

 

(f)     ݉஺஽ = −2  
        tan ߠ = −2✓ 

ߠ              = −63,43 … ° + 180° 
ߠ              = 116,6° ✓ (round off to 1 d.p. as per instructions on cover page)             (2) 

 

(g) ܧܨ̂ܣ = 180° − 116,6° = 63,4°  (Adj sup <s) ✓ 

2ܣ̂         = 180° − 45° − 63,4° = 71,6° (<s of ∆)✓               (2) 
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(h)       2ܥܣ = √92 + (5 + 4)2✓ 

ܥܣ              = √162✓ 

            Area = 
12 6√5 ×  ✓°71,6݊݅ݏ 162√

ܽ݁ݎܣ             =  (4)                ✓2ݏݐ݅݊ݑ 81

                           [20] 
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QUESTION 2 

(a)    sin(180° − 𝑥) cos(90° − 𝑥) − tan(𝑥) sin (33°)cos(123°) tan (−𝑥 − 360°) 

= .✓𝑥݊݅ݏ ✓𝑥݊݅ݏ − .𝑥݊ܽݐ  = (✓𝑥݊ܽݐ−)(✓°57ݏ݋ܿ−)°33݊݅ݏ sin2 𝑥 − 1 ✓ = − cos2 𝑥✓           (6) 

 

(b) 

 

 

✓  for diagram 

 

 

 

ߠ݊ܽݐ (1) = − 2−√5 = 2√5 ✓ must be positive!               (3) 

 

(2) cos(ߠ + 60°) 

 = .ߠݏ݋ܿ °60ݏ݋ܿ − .ߠ݊݅ݏ = ✓ °60݊݅ݏ  −√53 . 12 − (− 23) (√32 )  ✓✓ =  −√5+2√36 ✓                              (4) 

instructions say without a calculator so it must be in surd form! 

 

(c) ܵܪܮ ∶ 1−2+4 sin2 ௫✓ 2௦௜௡௫௖௢௦௫−௖௢௦௫✓  
              =  −1+4 sin2 ௫௖௢௦௫(2௦௜௡௫−1) ✓ 

              = (2௦௜௡௫−1)(2௦௜௡௫+1)௖௢௦௫(2௦௜௡௫−1) ✓  
              = 2௦௜௡௫+1௖௢௦௫ ✓ =  (5)                  ܵܪܴ

 

 

−2 3 

𝑥 ࡭ 

𝑥2 = 9 − 𝑥   (ℎܽ݃ݐݕܲ) 4 = −√5✓ 
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(d)      sin(20° − 3𝑥) =  ✓  𝑥݊݅ݏ

           20° − 3𝑥 = 𝑥 + ݇. 360° ✓ 

                  −4𝑥 = −20 + ݇. 360°  
                       𝑥 = 5° + ݇. 90°✓ 

      OR  

           20° − 3𝑥 = 180° −  𝑥 + ݇. 360° ✓ 

                −2𝑥 = 160° + ݇. 360°  
                         𝑥 = −80° + ݇. 180° ݇ ∈ ܼ✓      (5)

                                     

[23] 
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QUESTION 3 

(a) ݎ = 0,847 ✓ 3 d.p as per instructions. 

Strong, positive✓, linear ✓correlations                  (3) 

 

(b)     ̂ݕ✓ = 209,6✓ + 94,7𝑥✓ one d.p as per front cover instructions.                (3) 

 

(c) ̂ݕ = 209,6 + ݕ̂ ✓(13)94,7 = ܴ1440,70✓ MONEY must have 2 d.p                     (2) 

          [8] 
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QUESTION 4 

(a)  (1) ܦ = 180° − 115° = 65°   ✓   (Opp <s cyclic quad) ✓             (2) 

 (2) ܱ1̂ = 130°    (< at centre = 2 x < at circ) ✓              (1) 

 

(b) 2ܩ = 65°   (adj sup <s or ext < cyclic quad))  

ܧ̂        = 65° (Isos ∆)✓ 

ܨ̂         = 50° (Int <s of ∆ )✓ 

      ܱ̂1 + ܨ̂ = 130° + 50° = 180° ✓ ∴  (4)     ✓ (conv. opp <s cyclic quad sup) ݀ܽݑݍ ݈ܿ݅ܿݕܿ ܽ ݏ݅ ܪܨܧܱ

           [7] 
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QUESTION 5 

(a) 

R.T.P.  ܰ̂ܶܭ =  ܮ̂

Construct   The diameter MK ✓ and join ܯ to ܰ. ܶܭ̂ܯ = _90°✓______  (___Tan perp radius✓____) 

 __ܰ̂1_____ + ____ܰ̂2____ = 90°     (< ݅݉݁ݏ ݊݅ −    ✓(݈݁ܿݎ݅ܿ

ܰܭ̂ܯ   + ܯ̂ = 90°  (<′  (∆ ܽ ݂݋ ݏ
ܶܭ̂ܰ   =         ܯ̂

             But  ̂ܯ = ∴ ✓ (ݐ݊݁݉݃݁ݏ ݁݉ܽݏ ݊݅ ݏ݈݁݃݊ܣ)     ܮ̂ ܶܭ̂ܰ =     ✓ܮ̂
         

(b)  

1̂ܤ       =  ✓(alt <s BD//EF)     1ܥ̂

1ܥ̂        =  ✓(tan chord theorem)      2ܦ̂

     ∴ 1ܤ̂ =  2ܦ̂

     ∴ ܥܤ =  ✓ (Sides opp = angles) ܦܥ

 

(c) In ∆ADC and ∆ACE 

      i) ̂2ܣ =  ✓ (chords subt = angles =) 1ܣ̂

     ii) ̂1ܦ + 2ܦ̂ = 1ܥ̂ +  ✓(proven) 2ܥ̂

     iii) ̂3ܥ =  ✓(∆ Int <s of) ܧ̂

            ∴∆ADC /// ∆ACE ✓ (AAA) ✓                  (5) 

 

        [13] 
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QUESTION 6 

(a)  −4ݕ = −3𝑥 − 8✓ 

ݕ      = − 34 𝑥 + 2 

;0)ܤ       2)✓                  (2) 

 

(b) (𝑥 − 3)2 + ݕ) + 2)2 =  ✓ 2ݎ

      Subs (0; 2)   

       (0 − 3)2 + (2 + 2)2 =  2ݎ

2ݎ                     = 25✓ 

        ∴ (𝑥 − 3)2 + ݕ) + 2)2 = 25  ✓ 

    ∴  𝑥2 − 6𝑥 + 9 + 2ݕ − ݕ4 + 4 = 25  
     ∴ 𝑥2 − 6𝑥 + 2ݕ + ݕ4 − 12 = 0✓                (4) 

 

      (c) 𝑥 = 3 − 5  ✓                     or             𝑥2 − 6𝑥 + (−2)2 + 4(−2) − 12 = 0✓ 

         ∴ 𝑥/ݍ = −2 ✓                                       𝑥2 − 6𝑥 ± 16 = 0 

𝑥                                                       ݎ݋            = 𝑥     ݒ    8 = −2 

            𝑥 = 3 + 5  ✓ 

         ∴ 𝑥/ݍ = 8  ✓                   (4) 

 

(d)  (1) ܦܤ = = ܥܤ   no reason needed!                         (1)       ݏݐ݅݊ݑ 5 

 

ݕ    (2)  = 34 𝑥 + 2 … … … … … … …  ✓1 ݊ݍ݁

                     distance BD:     5 = √(0 − 𝑥)2 + (2 −  2(ݕ

                          25 = 𝑥2 + 4 − ݕ4 + 2ݕ … … … . .  ✓2 ݊ݍ݁

                        Subs 1 into 2 

                         25 = 𝑥2 + 4 − 4 (34 𝑥 + 2) + (34 𝑥 + 2)2
✓ 

                          25𝑥2 = 400 

                           𝑥2 = 16✓ 
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                 𝑥 = −4݊/ܽ   v     𝑥 = 4✓ 

ݕ                             = 5 

                                        ∴ ;4)ܦ 5) ✓       (6) 

          [17] 
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QUESTION 7 

(a)  

.°73ݏ݋ܿ            °15ݏ݋ܿ + .°73݊݅ݏ  °15݊݅ݏ
           = °73)ݏ݋ܿ − 15°)✓ 

           =  ✓°58ݏ݋ܿ

            =  ✓(°29)2ݏ݋ܿ

            = 2 cos2 29° − 1✓                        or                            = 1 − 2 sin2 29° 
            = °90)2ݏ݋2ܿ − 61°) − 1                                               = 1 − °90)2݊݅ݏ2 − 61°) 

            = °261݊݅ݏ2 − 1 ✓                                                           = 1 −  °261ݏ݋2ܿ
            = 2݇ − 1 ✓                                                                    = 1 − 2(√1 − ݇)2

 

               = 1 − 2(1 − ݇) 

                                                                                                = 2݇ − 1 

(6) 

(b) (1) ܵܪܮ = sin(2஺+஺)௦௜௡஺ ✓ 

                   = ௦௜௡2஺௖௢௦஺+௦௜௡஺௖௢௦2஺௦௜௡஺ ✓ 

                  =  2௦௜௡஺௖௢௦஺.௖௢௦஺+௦௜௡஺௖௢௦2஺௦௜௡஺ ✓ 

                 =  ௦௜௡஺(2 cos2 ஺+௖௢௦2஺)௦௜௡஺ ✓ 

                 = 2 cos2 ஺+2 cos2 ஺−11 ✓ 

                  = 4 cos2 ܣ − 1                             (5) 

 

    (2)    cos2A  has a maximum of 1 

                                             ∴ 4 cos2 ܣ − 1    ✓ 

                                              ∴ 4(1) − 1 = 3✓ 

  cos2A  has a minimum of 0 

                                               ∴ 4 cos2 ܣ − 1    ✓ 

                                              ∴ 4(0) − 1 = −1✓ 

     (4) 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



(c)  (1) ܽ = 3 ✓, b = −2✓, c = 2 ✓                           (3) 

 

 (2)  𝑥 ∈ (0°; 30°)✓ ∪ (150°; 180°)✓                          (2) 

        [20] 

 

QUESTION 8 

(a)   (1) 35 − 15✓✓ =  (3)               ✓ ݏݐ݊݁݀ݑݐܵ 20

 (2) 50 − 35✓ =  (2)                 ✓ ݏݐ݊݁݀ݑݐܵ 15

 

(b)   (1) B has the greater frequency at higher values ✓              (2) 

 (2) A ✓                   (1) 

 

(c)  (1) Remains 13 ✓                   (1) 

 (2) 39 ✓                   (1) 

         [10] 
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QUESTION 9 

(a) 

In ∆ܮܲܭ and ∆ܯܳܭ 

ܭ̂  = 1ܮ̂ ✓ (common)       ܭ̂ = ̂ܲ ✓ (ext < cyclic quad) ܯܱ̂ܳ = ∴ ✓(∆ 3rd < of)        ܯ̂  (4)                             ✓ (AAA) ܯܳܭ∆///ܮܲܭ∆

 

(b)      
ࡹࡷࡼࡷ = ௉௅ெொ =  ✓ (ݏ∆ ///)  ࡽࡷࡸࡷ

           
9௞75 = 5117௞✓ 

          ݇2 = 25   
          ∴  ݇ = 5   ✓ 

           ∴ ݎ  = 4(5) = 20✓                             (4) 

      [8] 
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QUESTION 10 

(a) In ∆ܲܵܳ and ∆ܱܲܯ 

        ܲ̂ = ܲ̂       (common) ✓ 

        ܵ̂ =  ✓ (given)  ܱܯ̂ܲ

    ܲܳ̂ܵ =  ✓(∆ 3rd < of) ܯܱ̂ܲ

    ∴  (3)                              (AAA) ܱܯܲ∆///ܳܵܲ∆

 

(b) ܲܵ = ܱܲ + ܱܵ  ✓ 

   ∴ ܱܲ. ܲܵ    = ܱܲ(ܱܲ + ܱܵ)     
    = ܱܲ2 + ܱܲ. ܱܵ✓ ∴ ܱܲ. ܲܵ = ܱܲ2 + ܱܲ. ܱܵ                             (2) 

 

(c) 
௉ௌ௉ெ = ௉ொ௉ை  (/// ∆ݏ) ✓ 

      ܲܵ. ࡻࡽ = ܲܳ. ࡻࡼ) ܯܲ =  ✓(࢏࢏ࢊࢇ࢘ ࡽࡻ

     ܲܵ. ܱܳ = ܲܳ. ࡹࡼ)  .ࡽࡹ =  (ࢊ࢘࢕ࢎࢉ ࢕࢚ ࢖࢘ࢋ࢖ ࢋ࢚࢘࢔ࢋࢉ ࢓࢕࢘ࢌ ࢋ࢔࢏࢒ ࡽࡹ

 ∴  ܲܵ. ܱܳ = ૛ࡽࡹ.  ✓  .ܳܯ

.ࡿࡼ      ܱܳ = ࡽࡻ)    2ܳܯ2 + .(ࡿࡻ ܱܳ = ∴ ✓2ܳܯ2 2ܳܯ2 = ܱܳ2 + ܱܳ. ܱܵ    ∴ 2ܳܯ2 = ܱܳ2 + .ࡼࡻ ܱܵ   (ܱܳ =  (4)      (݅݅݀ܽݎ ܱܲ

        [9] 
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QUESTION 11 

(a) ܳܵ = ܴܵ (line perp. Isos ∆) 

    ∴ ܴܳ2 = 102 + 102  (Pythag)✓ 

     ܴܳ = 10√2✓ 

      ܳܵ = ܴܵ = 5√2 

      ܲܵ2 = 102 − (5√2)2 (Pythag) ✓ 

         ܲܵ = 5√2✓                             (4) 

 

(b) ݅݊ ∆ܴܵܳ: ܳ̂ + ܴ̂ = 180° − ∴ (∆ Int <s of)   ߠ ܳ̂ = ܴ̂ = 90° − ఏ2 (Isos ∆)✓ 

 ொோ௦௜௡ఏ = 5√2sin(90°−ഇ2) ✓  using the sine rule    or    cos rule      ܴܳ2 = (5√2)2 + (5√2)2 − ∴ ߠݏ݋ܿ(2√5)(2√5)2 ܴܳ = 5√2 ௦௜௡ఏcosഇ2 ✓                                                 = 100 −  ߠݏ݋100ܿ

∴ ܴܳ = 5√2.2sinഇ2 cosഇ2  cosഇ2 ✓                          = 100(1 − ∴ (ߠݏ݋ܿ ܴܳ = 10√2 sin ఏ2 ✓      = 100 [1 − (1 − 2݊݅ݏ2 ఏ2)]  
                                                              = 100 2݊݅ݏ2) ఏ2) 

                                                                              = 2݊݅ݏ200 ఏ2 

                                                                          ܴܳ = 10√2 sin ఏ2 

 

(5) 

 

 

 

 

 

 

 

 

or 

double angle formula 
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(c)     ℎ2 + (5√2 sin ఏ2)2 = 102   (pythag) ✓ 

          ℎ2 + 2݊݅ݏ 50 ఏ2  = 100   ✓ 

          ℎ2  = 100 − 2݊݅ݏ 50 ఏ2 

          ℎ2 = 75 + 25 − 2݊݅ݏ 50 ఏ2✓ 

          ℎ2 = 75 + 25 (1 − 2݊݅ݏ2 ఏ2)✓ 

        ℎ2 = 75 +  ✓(ߠݏ݋ܿ)25

       ℎ2 = 25(3 +  ✓(ߠݏ݋ܿ

        ℎ = 5√3 +                                           ߠݏ݋ܿ

                                         or 

 

 ℎ2  = 100 − 2݊݅ݏ 50 ఏ2   

                      = 50 (2 − 2݊݅ݏ ఏ2) 

                      = 50 [2 − (12 − 12  [(ߠݏ݋ܿ
                       = 50 (32 − 12  (ߠݏ݋ܿ

                     = 75 +  ߠݏ݋25ܿ

                 ∴ ℎ = 5√3 +   ߠݏ݋ܿ

 

 (6) 

          [14] 

 

 

 

 

P 

Q R 

ℎ 

10 10 

10√2 sin  2ߠ

ߠݏ݋ܿ = 1 − 2݊݅ݏ2  2ߠ

2݊݅ݏ2 2ߠ = 1 −  ߠݏ݋ܿ

2݊݅ݏ   2ߠ = 12 − 12  ߠݏ݋ܿ

 

double angle formula 
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