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QUESTION ONE 

a) Rearrange the following formula to get 𝑥 as the subject: 

𝑦 = 2√
3

𝑥3  

           (4 marks) 

b) Solve the following equations, using the appropriate method, for 𝑥: 

(i) 
2𝑥+3

4
=

5𝑥+1

−3
  

(ii) 
(𝑥−1)

2
−

5𝑥

4
=

(𝑥+2)

2
 

(iii) 2log(𝑥 + 3) = log(𝑥 + 5) + log(𝑥 + 7) 

(iv) 4𝑥 × 3𝑥+5 = 2𝑥  

           (16 marks) 

c) Factorise the following algebraic expressions completely: 

(i) 𝑇2 + 11𝑇 + 30 

(ii) 4𝑋2 − 100𝑌2 

(iii) 𝑡𝑟 − 𝑡𝑦 + 𝑢𝑟 − 𝑢𝑦 

           (7 marks) 

d) Solve the following quadratic equations by using the factorisation method: 

(i) 𝑥2 + 19𝑥 + 90 = 0 

(ii) 𝑥2 − 5𝑥 + 6 = 0 

(iii) 𝑥2 + 8𝑥 = 9 

(iv) 𝑥2 − 225 = 0 

           (10 marks) 

e) Solve the following equation for 𝑥: 

(𝑥 + 2)2 − 𝑥2 − 2 = (𝑥 + 5)(𝑥 + 1) − 𝑥2 

                                                                  End of  question one.                                          (3 marks) 

 

 

 

 

 

 



QUESTION TWO 

a) Find the first derivative of the following functions: 

(i) 𝑦 = 6𝑥4 − 𝑥2 + 7𝑥 + 1 

(ii) 𝑦 = (5𝑥 − 2)(𝑥 + 5) 

(iii) 𝑦 =
1

𝑥5 + ln 𝑥 

(iv) 𝑦 = sin 3𝑥 + 2 cos 5𝑥 − tan 2𝑥  

(v) 𝑦 = 5𝑥 sin 2𝑥 

(vi) 𝑦 =
cos 3𝑥

𝑒𝑥  

(vii) 𝑦 = √5𝑥 − 1
5

 

           (21 marks) 

 

b) Find the 4th derivative of 𝑦 = cos 3𝑥 

           (4 marks) 

 

c) The variable z is related to the variables 𝑥 and 𝑦 by the following: 

𝑧 = 𝑥3 + 2𝑥4𝑦3 + 3𝑦3 

Find the four second order partial derivatives, i.e. 
𝜕2𝑧

𝜕𝑥2 ,
𝜕2𝑧

𝜕𝑦2 ,
𝜕2𝑧

𝜕𝑦𝜕𝑥
,

𝜕2𝑧

𝜕𝑥𝜕𝑦
 . 

           (6 marks) 

 

d) Given the following set of simultaneous equations, solve for 𝑥 and 𝑦: 

𝑦 = 3𝑥2 + 16𝑥 + 30 

𝑦 = 2𝑥2 + 4𝑥 + 3 

           (6 marks) 

 

e) If 𝑦 = 5𝑥2 + 4𝑥 − 1 show that: 

6 (
𝑑2𝑦

𝑑𝑥2) − 5 (
𝑑𝑦

𝑑𝑥
) + 7𝑥 − 1 = 39 − 43𝑥 

           (3 marks) 

 

End of question two. 

 



QUESTION THREE 

a) 

(i) Solve the following quadratic equation by using the quadratic formula, expressing your answers 

to two decimal places: 

15𝑥2 = 14𝑥 + 20 

           (7 marks) 

b) Solve the following trigonometric equations for 0° ≤ 𝑥 ≤ 360° : 

(i) cos 𝑥 = 0.32 

(ii) 8 sin 𝑥 = 3 

(iii) −10 tan 𝑥 = 3 

(iv) −3 cos 𝑥 = −1 

           (10 marks) 

 

c) Factorise 𝑥2 − 7𝑥 + 10 hence solve the following trigonometric equation for 0° ≤ 𝑥 ≤ 360° : 

tan2 𝑥 − 7 tan 𝑥 + 10 = 0 

           (10 marks) 

 

d) Transpose the following formula to get 𝜃 as the subject of the formula: 

𝑦 = cos2 (
2𝜃

5
) 

           (3 marks) 

 

e) The diagram below shows two radar towers, as well as an aircraft that is airborne between them. 

Radar A and radar B are 20 miles apart. The dotted line indicates the altitude of the aircraft, 

perpendicular to the ground. 

Find the distances between each radar and the aircraft (AC and BC), as well as the altitude of the 

aircraft. (Miles are the distance units throughout, triangle not drawn to scale). 

 

 (10 marks) 


