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Formulae 

Quadratic Formula: 

 𝑥 =  
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
    

Arithmetic Sequences and Series: 

𝑎𝑛 = 𝑎1 + (𝑛 − 1)𝑑                         𝑆𝑛 =
𝑛

2
[2𝑎1 + (𝑛 − 1)𝑑]   

Geometric Sequence and Series: 

𝑎𝑛 = 𝑎1𝑟𝑛−1                    𝑆𝑛 =
𝑎1(𝑟𝑛−1)

𝑟−1
                 𝑆∞ =

𝑎1

1−𝑟
  

 

 

 

SECTION A 

Instructions:  Shade or circle the letter corresponding to the correct answer on  

       the question paper. 

 
1. What is the value of the discriminant in 𝑦 = 3𝑥2 − 7𝑥 + 8 

a. 47  b) 145   c) -47   d) -145 

 

2. The equation 𝑦 = −2𝑥2 + 5𝑥 + 1 has  

a. no real roots     c. one real root (repeated roots) 

b. one real and one imaginary root  d. two distinct real roots 

 

3. The roots of 2𝑥2 + 14𝑥 + 12 = 0 are: 

a. 𝑥 =  −1, 𝑥 =  −6    c.  𝑥 =  1, 𝑥 =  −6  

b. 𝑥 =  1, 𝑥 =  6    d.  𝑥 =  −1, 𝑥 =  6 

 

4. The most likely equation of the graph shown below is:  

 

a. 𝑦 =  𝑥2 − 2𝑥 + 3     c.    𝑦 =  −𝑥2 − 2𝑥 + 3       

b. 𝑦 =  −𝑥2 + 2𝑥 − 3    d.    𝑦 =  −𝑥2 − 2𝑥 − 3 
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5. Which of the diagrams below shows a consistent dependent system:  

 

 

 

a. I only  b.     II only  c. III only  d.    II and III only 

6. Which set of values given in the options below is a solution to the system:  

2𝑥 + 𝑦 + 𝑧 = 11  

 3𝑥 + 2𝑦 − 𝑧 = 8  

 𝑥 + 5𝑦 − 2𝑧 = 9 

 

a. (1, 2, 3)  b. (2, 3, 4)  c. (3, -5, 1)   d. (2,-3, 1) 

 

7. Given 2 × 82𝑥 = 16, 𝑥 = 

a. 
3

4
   b. 

1

2
   c.  

1

4
  d. 1 

 

8. Evaluate log5 8 

a. 0.77  b. 1.18   c. 1.23   d. 1.29 

 

9. Which expression is a polynomial? 

a. 
8𝑥𝑦+4

7
  b. 2𝑥2𝑦 + 4√5𝑥 + 2𝑦 c. (𝑝 + 5𝑝2 − 1)

1

4 d. 4𝑥4 − 2𝑥3 + 2𝑥−2 

10. A student sets up a synthetic division of polynomials as follows: 

                                       

 What expression below represents the dividend? 

a. −2𝑥2 + 0𝑥 + 8 b. 1𝑥3 + 2𝑥2 − 4𝑥 + 8   c. 1𝑥2 − 4  d. 1𝑥2 − 4𝑥 + 16 

11. Find  𝑚 so that 𝑥 − 5 is a factor of  𝑓(𝑥) =  𝑥2 + 𝑝𝑥 − 40. 

a. 3   b. -3   c. 5   d. -8 

 

12. What is the remainder when 𝑓(𝑥) = 2𝑥2 − 𝑥3 + 3 is divided by (𝑥 − 3). 

a. 2   b. -2   c. -6   d. 48  
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13. Find the 7th term of the sequence 2, 6, 18, 54, …. 

a. 243   b. 486   c. 729   d. 1458 

 

14. Find the 65th term of the sequence 25, 22, 19, 16, 13, … 

a. 167   b. 192   c. -167   d. -192 

 

15. Given the matrix [
2 7 −5
6 4 8
9 −3 1

], the minor of the element -5 is: 

 

a. |
6 4
9 −3

|  b. |
6 8
9 1

|  c. |
4 8

−3 1
|    d. |

7 −5
−3 1

| 

 

SECTION B 

Instructions:  Write your answer in the space provided 

 
16. The set of all points that satisfy the constraints in a linear programming problem is called 

the  

 

………………………………………………………………………………………………………………………………     [1] 

 

17. State the maximum value of the system in the figure below given the objective function  
 𝑍 = 5𝑥 + 7𝑦  is 

 

 

……………………………………………………………………….……………………………………………………     [1] 
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18. The shaded region in the figure below shows the solution to a system of inequations. 
Write the inequations in the space below. 
 

 

 …………………………………………………………………………………………………………………………………………

 ………………..………………………………………………………………………………..………………………………     [1] 

   

19. A small business rents two types of watercraft, canoes and kayaks. $45,000 has been 

allocated to purchase new canoes and kayaks. A new canoe costs $600 and rents for 

$25 a day while a new kayak costs $750 and rents for $30 a day. The business can 

only store 65 additional watercrafts.  

 

Let 𝒙 represent the number of canoes and 𝒚 the number of kayaks. 

 

(a) Write down the objective function representing the daily revenue from renting 
the canoes and kayaks: 

 

…………………………………………………………………………………………………………………. [1] 

(b) Write down ONE inequation representing a constraint described in this problem  

  (excluding the non-negative constraints).  

 

 …………………..………………………………………………………………………………………………………………  [1] 

SECTION C 

Instructions:  

 Answer ALL questions in the space provided.  

 Show ALL necessary working. 

 Give non-exact answers correct to 2 decimal places. 

 

1. (a) The profit, 𝑃, (in thousands of dollars) of a company is given by the equation:  

     𝑃(𝑥) =  5000 + 1000𝑥 − 5𝑥2,  

where 𝑥 is the amount (in thousands of dollars) the company spends on advertising.  
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i) Find the amount, 𝑥, the company must spend to maximise profit [2] 

 

 

 

 

 

 

 

ii) Find the maximum profit.      [3] 

 

 

 

 

 

 

(b)       Perform the operation 

 𝑥3 −  14𝑥2 + 100 ÷ 𝑥 − 5.     [4] 

 

 

 

 

 

 

 

(c) Thomas took in a total of $1240 last week from the rental of three cars, a Nissan, 

a Toyota and a Suzuki. He had to pay 10% of the rental fee from the Nissan for 

repairs, 20% of the rental fee from the Toyota for repairs and 30% of the rental fee 

from the Suzuki for repairs. If the Suzuki rents for twice as much as the Nissan 

and the total repair bill was $276, determine the amount collected in rent for each 

vehicle.          [6] 

 

 

 

 

 

 

 

Total 15 marks 
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2. (a) Solve: 5𝑥+4 = 133𝑥        [3] 

 

 

 

 

 

 

 

 

 

 

(b) A small business owner purchased a piece of machinery worth $120,000 on 

January 01, 2024. The value of this item depreciates at a rate of 75% of its 

previous value per year after purchase. What will be the value of this piece of 

machinery on January 01, 2029?      [3] 

 

 

 

 

 

 

 

 

 

 

(c) A system of equations is given as        

−𝑥 + 4𝑦 + 3𝑧 = 2 

2𝑦 + 2𝑧 = 1 

𝑥 − 3𝑦 + 5𝑧 =  0 

 

 

i) Write the system of equations in Matrix form as 𝐴𝑋 =  𝐵  [2] 
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ii) Evaluate the determinant of Matrix 𝐴 using the method of cofactors.      [3] 

 

 

 

 

 

 

 

 

 

iii) Hence find the value of 𝑧 using Cramer’s Rule   [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total 15 marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF EXAMINATION 


