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P𝒂𝒓𝒕 𝑨  

1. Let 𝑓(𝑥) =
2𝑥

3𝑥−1
  ;   𝑥 ≠

1

3
    is a one-to-one function.   Find the 𝑓−1(𝑥).   Write the range of 𝑓(𝑥). 

     Show that 𝑓−1 [2𝑓(1)] =
1

2
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2. Find all real values of  𝑥 satisfy the inequality    1 ≤  
3𝑥

𝑥2−4
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3. Draw the graph of 𝑦 = |𝑥 − 2| and 𝑦 = 𝑘 − 2|𝑥 + 1| in a same diagram, Such that  the set of solutions 

satisfied by |𝑥 − 2| ≤  𝑘 − 2|𝑥 + 1|   is   𝑥 ∈ [
−4

3
, 0]  ,  where 𝑘 ∈ 𝑍+. Find the value of 𝑘. 
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4. Let 𝑝(𝑥) be a polynomial of 𝑥. It is given that when 𝑝(𝑥) is divided by (𝑥 − 1) and (𝑥 − 2), the remainders 

are 2 and 1 respectively. Find the remainder when 𝑝(𝑥) is divided by the polynomial    

    𝑥2 − 3𝑥 + 2. 
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5. Let  𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐,  𝑎, 𝑏, 𝑐 ∈ ℝ, 𝑎 ≠ 0. The graph of 𝑦 = 𝑓(𝑥) touches the 𝑥 −axis at 𝑥 =
1

2
 

and cuts the 𝑦 −axis at 𝑦 = 1. Find the values of 𝑎, 𝑏 and 𝑐. 
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6.  Evaluate.     lim
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𝑐𝑜𝑠3𝑥−𝑐𝑜𝑠5𝑥

√1+𝑥2−√1−𝑥2
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7. Let 𝐴(−1, 3) and 𝐵(5, 𝑘) of which 𝐴𝐵 = 10 𝑢𝑛𝑖𝑡𝑠. 𝑃(2, ℎ) is a point on the line segment 𝐴𝐵, according to a 

certain ratio. Find the positive real value of 𝑘. Also find the ratio  𝐴𝑃: 𝑃𝐵 and the value of  h. 
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8.   Solve the following equation.  

              sin 𝑥 + cos 𝑥 =  𝑠𝑖𝑛
5𝜋
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 +  𝑐𝑜𝑠

5𝜋
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Part 𝑩  

9. a)   Let 𝑓(𝑥) ≡ −2𝑥2 + λ𝑥 + 𝜇 

Write the function in the form of 𝑓(𝑥) ≡ −2(𝑥 + ℎ)2 + 𝑘 ,  where λ, 𝜇, ℎ  and 𝑘 are real constants.  

If the coordinates of the turning point of 𝑦 =  𝑓(𝑥) is (3,2) find the value of 𝜆 and µ. 

For this values of 𝜆 and µ, sketch the graph of 𝑦 =  𝑓(𝑥) by indicating the axis of symmetry , 

turning point and the y axis intercept. 

Hence discuss the nature of the roots of the equation 2𝑥2 − λ𝑥 − 𝜇 = 0 

 

Let  𝑔(𝑥) ≡ 4 − 𝑓(𝑥 + 1).  

Determine the equation of the  axis of symmetry and the minimum value of   𝑦 =  𝑔(𝑥). 

Sketch the graph of 𝑦 =  𝑔(𝑥) 

Hence discuss the nature of the roots of the equation 𝑓(𝑥 + 1) = 4 

 

b)  Find the minimum and maximum value of  𝑚  where 𝑚 ∈  ℝ , such that the quadratic equation 

 (𝑥 + 𝑚 + 2)2 + (𝑥 − 𝑚)2  = 2   has real roots.  

Let α and β are distinct real roots of the above equation.  

Write α + β and α β in terms of  the coefficients  of the equation. 

Deduce that the sign of these two roots cannot be positive, for all values of m. 

Also find the value of m such that |𝛼 − 𝛽| = 2 

Show that the quadratic equation whose roots are 3𝛼 + 2 and 3𝛽 + 2 is 𝑥2 + 2𝑥 + 9𝑚2 + 18𝑚 + 1 = 0 

 

 

10. a) Let 𝑓(𝑥) ≡ 2𝑥3 − 7𝑥2 + 8𝑥 − 𝑘 ,    where 𝑘 ∈  ℝ+ 

It is given that (2𝑥 − 𝑘) is a factor of 𝑓(𝑥).   Find the values of 𝑘. 

For 𝑘 = 3, write 𝑓(𝑥) as a product of linear factors. 

Deduce the roots of the equation    2𝑥3 − 7𝑥2 + 7𝑥 −  2 = 0 

 

b) Find the constant A, B and C such that     3𝑥 +  2 ≡  𝐴(𝑥 − 1)2  +  𝐵 (𝑥2 − 𝑥)  +  𝐶𝑥 

Hence separate   
3𝑥+2

𝑥(𝑥−1)
2   into partial fractions completely.  

 Deduce the partial fractions of    
3𝑥+5

𝑥2(𝑥+1)
 

 

c)  Sketch the graphs of   𝑦 =  3|𝑥 − 1| and 𝑦 =  |𝑥| +  |𝑥 − 1| in the same diagram. 

 Hence find the area of the region, which satisfy the inequality,  3|𝑥 − 1|  ≤  𝑦 ≤  |𝑥|  +  |𝑥 − 1| 
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11. a)   (i)   Show that      lim  
𝑥→𝑎 

𝑠𝑖𝑛2𝑥 − 𝑠𝑖𝑛2𝑎

 𝑥 −  𝑎
   =  sin 2𝑎  ,    where 𝑎 𝜖 ℝ 

     (ii).  It is given that   𝑥2 − 𝑦 + 7𝑥 − 6 = 0 

             Evaluate  
21

1 2
lim

1x

x y

x→

− − −

−

. 

b) Find the greatest and the least value of the expression   
𝑥2−𝑥+1

𝑥2+𝑥+1
  ,  for all real values of 𝑥. 

 

c) Solve the following simultaneous equations 

 2𝑥+3  −  8𝑦+1  =  0       and  

2 𝑙𝑜𝑔9 (𝑥)  +  𝑙𝑜𝑔3 (𝑦)  =  3.  

 

d) Let 𝐴 ≡  (3, 0) and 𝐵 ≡  (3, −2) and 𝐶 is a point on extended 𝐵𝐴 line of which 

     𝐵𝐶: 𝐶𝐴 = 3: 2.  Find the coordinates of the point 𝐶. Given that   𝐷 is a point with coordinates (6, 4). 

     Find 𝐴𝐶, 𝐴𝐷 and 𝐶𝐷 lengths. Deduce what type of triangle is 𝐴𝐷𝐶. 

Find the coordinates of the center of a circle, such that the point 𝐶, lies on the circumference of the 

circle. Further E is another point on the circumference, such that ACDE is a rectangle.  

Find the coordinates of the point E. 

 

 

12. a) Write an expression for 𝑐𝑜𝑠(𝐴 + 𝐵) in terms of 𝑠𝑖𝑛𝐴, 𝑐𝑜𝑠𝐴, 𝑠𝑖𝑛𝐵 and 𝑐𝑜𝑠𝐵. 

Build up an expression for cos5𝜃 in terms of cos𝜃. 

   Show that  

𝑐𝑜𝑠5𝜃

𝑐𝑜𝑠𝜃 
= 16𝑐𝑜𝑠4 𝜃 −  20𝑐𝑜𝑠2 𝜃 +  5 ,               𝑓𝑜𝑟 𝑐𝑜𝑠𝜃 ≠ 0 

Hence show that the roots of the quadratic equation  16𝑥2 − 20𝑥 +  5 =  0  are  𝑐𝑜𝑠2 𝜋 

10 
  and  𝑐𝑜𝑠2 3𝜋 

10 
.  

Deduce that    𝑠𝑒𝑐2  
𝜋 

10 
 +  𝑠𝑒𝑐2  

3𝜋 

10 
  =  4 

 

b) Let 𝑓(𝑥) ≡  
1 

2
 [sin (𝑥 −

𝜋

6
) +  √3 ] +  𝑐𝑜𝑠 𝑥 

Express 𝑓(𝑥) in the form of 𝑓(𝑥)  ≡ 𝐾 [𝑠𝑖𝑛( 𝑥 +  𝛼) + 1 ],  

where  𝐾 >  0 and   𝛼 [0 <  𝛼 <  
𝜋 

2 
]  are constants to be determined. 

Hence, 

i) Show that ,  𝑓(𝑥) is a non negative function. 

ii) Solve the equation,      
1 

2
 sin (𝑥 −

𝜋

6
) +  𝑐𝑜𝑠 𝑥 =  

√3

4
 

 

c) From the usual notation of a triangle, state the Sine rule and the Cosine rule for a triangle 𝐴𝐵𝐶. 

If   𝑐𝑜𝑠
𝐴

2
 =  √

sin 𝐵 + sin 𝐶

2 sin 𝐶
 ,   show that ABC is a right angled triangle. 

Also  show that,    𝑎 − 𝑏 = √2 𝑐 𝑠𝑖𝑛 (
𝐴−𝐵

2
) 

d) Solve, 

2 𝑐𝑜𝑠 −1𝑥 +  𝑐𝑜𝑠 −1 2𝑥 =  𝜋 


