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MATHEMATICS PAPER 1 - MARKING GUIDELINE 

 

VCAA 2016 

 

 

150 marks               Time: 3 hours 

 

________________________________________________________________________________ 

 

 

PLEASE READ THESE INSTRUCTIONS CAREFULLY: 

 

1. This question paper consists of 8 pages and an Information Sheet of 2 pages. Please check 

that your paper is complete. 

 

2. Read the questions carefully. 

 

3. Answer all the questions. 

 

4. Number your answers exactly as the questions are numbered. 

 

5. You may use an approved non-programmable and non-graphical calculator, unless 

otherwise stated. 

 

6. Round off your answers to one decimal digit where necessary. 

 

7. All the necessary working details must be clearly shown. 

 

8. It is in your own interest to write legibly and to present your work neatly. 
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SECTION A 

QUESTION 1 

(a) Given:  𝑥(𝑥 + 3) =  ݌

Solve for 𝑥 if: 

(1) 𝑥(𝑥 + 3) = 0  𝑥 = 𝑥 ݎ݋ 0 = −3        (2) 

 

(2) 𝑥(𝑥 + 3) = 𝑥 + 3 𝑥2 + 3𝑥 − 𝑥 − 3 = 0 𝑥2 + 2𝑥 − 3 = 0 (𝑥 + 3)(𝑥 − 1) = 0 𝑥 = 𝑥 ݎ݋ 3− = 1        (4) 

 

(b) Solve for 𝑥: 

(1) 3 log2(𝑥 − 2) = 9 log2(𝑥 − 2) = 3 23 = (𝑥 − 2) 𝑥 − 2 = 8 𝑥 = 10 ∴ 𝑥 = 10         (3) 

 

(2) 𝑥2 − 6𝑥 < 16 𝑥2 − 6𝑥 − 16 < 0 (x − 8)(x + 2) < 0  

 −2 < 𝑥 < 8         (4) 

 

 

 

 

 

 

 

 

 

−2 8 𝑥 
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(c) Given:  0562 =+− axx , where ܽ is a real constant. 

(1) 

593

2

5926

2

20366

2

)5)(1(4366

2

2

2

2

−=

−
=

−
=

−
=

aa

aa

aa

aa

x

      (2) 

 

(2) ( )( ) ( ) 5599593593 2222 =−−=−−−+ aaaaaa      (3) 

                      [18] 
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QUESTION 2 

(a) Given: 1– 2 +  4– 8 + 16 …            

(1) Geometric         (1) 

 

௡ݏ (2) = ௔(௥೙−1)௥−1 ݎ  = ௡ݏ 2− = 1((−2)30−1)−2−1        = −357913941         (3) 

 

(b) ܽ + 3݀ = −3                … … . (1) 

 ܽ + 19݀ = −35.       … … … 16݀− (1)  ݉݋ݎ݂(2) ݐܿܽݎݐܾݑݏ (2) = 32         ݀ = −2 ∴ ܽ = 3  ܵ20 = 10[2(3) + 19(−2)]        = −320          (6) 

 

 

 

 

 

(c)  ௞+14௞−2 = ௞−3௞+1 4݇2 − 14݇ + 6 = ݇2 + 2݇ + 1  3݇2 − ܭ16 + 5 = 0 (3݇ − 1)(݇ − 5) = 0 ∴ ݇ = 13 ݇ ݎ݋   = 5 

݇         ܣ/ܰ        = 5         (5) 

            [15] 
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QUESTION 3 

(a) If ݂(𝑥) = 4𝑥2 − 4; determine ݂′(𝑥) from first principles.  ݂′(𝑥) = limℎ→0 ௙(௫+ℎ)−௙(௫)ℎ  

           = limℎ→0 4(𝑥 + ℎ)2 − 4 − (4𝑥2 − 4)ℎ             = limℎ→0 4(௫2+2௫ℎ+ℎ2)−4−(4௫2−4)ℎ  

           = limℎ→0 4𝑥2 + 8𝑥ℎ + 4ℎ2 − 4 − 4𝑥2 + 4ℎ  

             = limℎ→0 8௫ℎ+4ℎ2ℎ             = limℎ→0 ℎ(8௫+4ℎ)ℎ             = limℎ→0 8𝑥 + 4ℎ            = 8𝑥           (6) 

 

(b)  

(1) ݂(𝑥) = ௫2−42−௫  ݂(𝑥) = −(௫−2)(௫+2)௫−2   ݂(𝑥) = −𝑥 − 2  ݂′(𝑥) = −1         (3) 

 

 

 

(2) 
ௗௗ௧ ݐ√] − 1௧2] = ௗௗ௧ 12ݐ] − =    [2−ݐ 12 12−ݐ + =           3−ݐ2 ݐ√12 +  3ݐ2

(4) 
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(c) Given ݂(𝑥) = 𝑥3 − 20𝑥 + 30 ݂′(𝑥) = 3𝑥2 − 20  ݂′(3) = 3(3)2 − 20  = 7 

 ݂(𝑥) = 𝑥3 − 20𝑥 + 30 ݂(3) = (3)3 − 20(3) + 30 = −3 (3; −3)  

ݕ  − 1ݕ = ݉(𝑥 − 𝑥1) ݕ + 3 = 7(𝑥 − ݕ  (3 = 7𝑥 − 24          (5) 

            [18] 
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QUESTION 4 

(a)  

ܣ (1) = ܲ(1 + ݅)௡ ܣ = 800 000(1 + 0,0785)5      = 1 167 322, 167322,17 1 :݀݁݁݊ ݁ݎ݋݂݁ݎℎ݁ݐ ݈݈݅ݓ ݃݊݅ܭ ݎܯ    17 − 200000  = 967 322,17          (3) 

 

(2) 967 322,17 = ௫[(1+0,097512 )60−1]0,097512  ∴ 𝑥 = 12574,46         (4) 

(b)  

 

 

 

 

 

 

 

 

          (4) 

 

(2) 

 

 

 

 

 

 

 

            (3) 

 

            [14] 
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QUESTION 5 

Mr Christians instructed his students to sketch a graph for a function he wrote on the board. This is 

what they read: 

 

 

 

 

 

Nontobeko read this as ݕ = 2𝑥 + 1 while Amogelang read it as ݕ = 2௫ + 1 

 

(a) 𝑥 = 1 ܽ݊݀ 𝑥 = 2         (2) 

 

(b)  (5) 

(c)            (3) 

 

 

                       [10] 

 

 

 

 

 

  

75 marks 

(1; 3) 

(2; 5) 

(− 12 ; 0) 

ݕ = 1 
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SECTION B 

QUESTION 6 

(a) 

݌ (1) = −1  ∴ ݂(𝑥) = ௫−ௗ௫+1. 2) ݐݏܾݑݏ; 0) 0 = 2−ௗ2+1.  2 − ݀ = 0 ݀ = 2                       (3) 

 

(2)     ݂(𝑥) = ௫−2௫+1.      ݂(𝑥) = ௫+1௫+1 + −3௫+1  ݂  (𝑥) = −3௫+1 + 1          (4) 

 

 

 

 

 

(3) ℎ(𝑥) = ݃(𝑥 − 2) − 2 = (𝑥 − 2)2 + (𝑥 − 2) − 6 − 2 = 𝑥2 − 4𝑥 + 4 + 𝑥 − 2 − 6 − 2 = 𝑥2 − 3𝑥 − , ݐℎ݃݅ݎ ݏݐ݅݊ݑ 2 (4)         6  ݊ݓ݋݀ ݏݐ݅݊ݑ 2

 

(4) ݃′(𝑥) = 2𝑥 + 1 ∴ 𝑥 = − 12  ∴ (−∞; −)  ݎ݋ (1− 12 ; 2)       (4) 
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(b)                      

(1) 

           (5) 

ݕ (2) = 𝑥2 + 23 𝑥 + 7 ௗ௬ௗ௫ = 2𝑥 + 23  2𝑥 + 23 = 0  ∴ 𝑥 = − ݕ   13 = 𝑥2 + 23 𝑥 + ݕ 7 = (− 13)2 + 23 (− 13) + 7  = 629           (5) 

            [25] 
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
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QUESTION 7 

(a) The first term of a geometric series with ݊ terms is 𝑥, and the sum of the series is 
௫(௫10−1)௫2−1 ݎ . = 𝑥2  

(1) ܵ௡ = ௫(௫10−1)௫2−1   𝑥2௡ = 𝑥10 ∴ 2݊ = 10 ݊ = 5          (2) 

 

(2) ௡ܶ =   ௡−1ݎܽ

௡ܶ = 𝑥 ∙ 𝑥2(௡−1)  ௡ܶ = 𝑥2௡−2+1  ௡ܶ = 𝑥2௡−1  

           (3) 

(b) (1)  ∑ (݇ − 32)௡∞
௡=1  

(݇ − 32) ; (݇ − 32)2 ; (݇ − 32)3  . ݎ  .. = ݇ − 32  −1 < ݎ < 1 −1 < ݇ − 32 < 1 12 < ݇ < 52         (4) 

 

 (2)                             ∑ (݇ − 32)௡∞
௡=1 = 2݇ − 35 − 2݇  
∞ݏ = ௞−321−(௞−32) = 2௞−32 × 2−2௞+5  = 2௞−35−2௞          (4) 
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 (3)    2݇ − 35 − 2݇   
 = 2(1)−35−2(1)   = −13  

            (2) 

            [15] 

 

QUESTION 8 

(a) Given ݂(𝑥) = (𝑥 + 2)(𝑥2 + 4) 

(1) ݂(𝑥) = 𝑥3 + 2𝑥2 + 4𝑥 + 8 ݂′(𝑥) = 3𝑥2 + 4𝑥 + 3𝑥2 ݏݐ݊݅݋݌ ݕݎܽ݊݋݅ݐܽݐܵ  4 + 4𝑥 + 4 = ݊݋݊         0 − 2ܾ ݏݐ݋݋ݎ ݈ܽ݁ݎ − 4ܽܿ = (4)2 − 4(3)(4)  = −32 ∆< 0 ∴  (4)        ݏݐ݊݅݋݌ ݕݎܽ݊݋݅ݐܽݐݏ ݋݊

 

(2) Concave up  ݂′′(𝑥) > 0 ݂′(𝑥) = 3𝑥2 + 4𝑥 + 4   ݂′′(𝑥) = 6𝑥 + 4 6𝑥 + 4 > 0  𝑥 > − 23  

(4) 
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 (3) 

 

           (4) 

 

(b) Consider the function ݃(𝑥) = 𝑥3 − 3𝑥2 + ݇𝑥 + 8 ݃′(𝑥) = 3𝑥2 − 6𝑥 + ݇  ܾ2 − 4ܽܿ < 0  36 − 12݇ < 0 ݇ > 3 

           (5) 

                       [17] 
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QUESTION 9 

(a)  

(1) 𝑥 = ݕ ݀݊ܽ 84 = 55        (2) 

 

∩ ݕݐ݈ݑ݂ܽ)ܲ (2) (ܽܿ݅ݎ݂ܣ ℎݐݑ݋ܵ = (ݕݐ݈ݑ݂ܽ)ܲ × ∩ ݕݐ݈ݑ݂ܽ)ܲ ܵܪܮ (ܽܿ݅ݎ݂ܣ ℎݐݑ݋ܵ)ܲ = (ܽܿ݅ݎ݂ܣ ℎݐݑ݋ܵ 14483  = 0,029 

(ݕݐ݈ݑ݂ܽ)ܲ ܵܪܴ  × = (ܽܿ݅ݎ݂ܣ ℎݐݑ݋ܵ)ܲ 98483 × 69483  = 0,029 

 ∴ ∩ ݕݐ݈ݑ݂ܽ)ܲ (ܽܿ݅ݎ݂ܣ ℎݐݑ݋ܵ = (ݕݐ݈ݑ݂ܽ)ܲ × ݈݋݋ܥ ݀݊ܽ  ,ݐ݊݁݀݊݁݌݁݀݊݅ ݁ݎܽ ݏݐ݊݁ݒ݁ ݁ݏℎ݁ܶ (ܽܿ݅ݎ݂ܣ ℎݐݑ݋ܵ)ܲ −  (6) .݇ݎ݋ݓ ݎℎ݁݅ݐ ݃݊݅ܿݎݑ݋ݏݐݑ݋ ݁ݑ݊݅ݐ݊݋ܿ ݐ݋݊ ݈݀ݑ݋ℎݏ ݈ܽݐ݅݃݅݀
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(b) A bus has seats that can sit three people on it as shown in the diagram below. 

 

https://www.google.co.za/search?q=bus+seats+for+3+line+drawing&source

=lnms&tbm=isch&sa=X&ved=0ahUKEwjag7ics7DLAhVKAxoKHQXZAh

YQ_AUIBygB&biw=1600&bih=731&safe=active&ssui=on#imgrc=YR75z

mJNouVZeM%3A 

 

(1) 3 2 1 → 3! =  (1)        ݏݕܽݓ 6

 

(2) 2!  2! →  (2)          ݏݕܽݓ 4

 

(3) 
10!2!×2!×2!×2!  =  (3)        ݏݕܽݓ 800 226

 

(c) (ܰݏܾݑ݈ܥ ݋) = 3952 × 3851 × 3750   ≈ 0,41            

(ܾݑ݈ܥ ݁݊݋ ݐݏ݈ܽ݁ ݐܣ)ܲ  = 1 − 0,41  ≈ 0,59 

(4) 

                       [18] 

 
75 marks 
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