
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   

 

 

 

 

 

 

 

  

 

 

           

 

Use additional reading time to go through the question paper, select the questions you will answer and decide which of them 

you will prioritise. 
 

Index number : …………………………………………………….. 

Instructions : 

* This paper consists two parts: Part A (questions 1-10) and Part B (questions 11-17) 

* Part A : 
Answer all questions. Write your answers to each questions in the space provided. You may use additional sheets if more 

space is needed.  

* Part B :  

* Answer five questions only. Write your answers on the sheets provided. 

* At the end of the time allocated, tie the answer script of the two parts together so that part A is on the top of part B and 

hand them over to the supervisor. 

* You are permitted to remove only part B of the question paper from the examination hall. 
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Part A  

1) Using the principle of mathematical induction prove that, (2𝑥 + 1)𝑛 − (𝑥 − 3)𝑛 is divisible by 
(𝑥 + 4) 𝑓𝑜𝑟 𝑛𝜖ℤ+ , 𝑥𝜖ℝ . 
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2) Sketch the graph of 𝑦 = 3 − 2|𝑥 − 1|, and 𝑦 = |2𝑥 + 1| in the same diagram. Hence or otherwise for all 

real values of x satisfying the inequality |4𝑥 + 1| ≤ 3 − 2|2𝑥 − 1|.   
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3) Sketch on the same Argond diagram, the loci of the points representing complex numbers Z satisfying  

|Ζ − 2𝑖| = 4, 𝑎𝑛𝑑  𝑎𝑟𝑔(Ζ + 2√3) =
𝜋

6
  and find the complex number represented by the point of 

intersection of these loci in the form x+iy. 
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4) Find the number of words that can be made by using all letters of the word “NEEDLE”. Find how many of 

these words have all three E’s together and only two E’s together.   
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5)  If lim
𝑥→α

(
√𝑥+𝛼−√2𝛼

sin(𝑥−𝛼)
) =

1

4
   find the value of α  
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6) The region enclosed by the curves 𝑦 = √
𝑐𝑜𝑠𝑥−2𝑠𝑖𝑛2𝑥

𝑠𝑖𝑛𝑥+𝑐𝑜𝑠2𝑥
 , x axis, y axis, and  𝑥 =

𝜋

3
 is rotated about x axis through 

2π radians. Show that the volume of the solid thus generated is π 𝑙𝑛 (
√3−1

2
) . 
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7) The curve C is given by the parametric equation 𝑦 = 𝑠𝑖𝑛2𝜃, 𝑥 = 2 cos 𝜃 . Show that the equation of the tangent 

drawn to the curve C at θ =
𝜋

3
 is 4𝑦 + 2𝑥 − 5 = 0 and find the equation of the normal at that point.  
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8) Find the coordinate of the point which lies on the perpendicular line drawn from 𝐴 ≡ (2,1) to the straight line 

𝑙 ≡ 𝑥 + 𝑦 − 1 = 0 and whose distance from A is twice the distance from A to the line l. 
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9) Show that the circle whose diameter lies on the straight line 2𝑥 + 3𝑦 = 7 and passes through the points of 

intersection of the circles represented by 𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 + 11 = 0 , 𝑎𝑛𝑑   𝑥2 + 𝑦2 − 10𝑥 − 4𝑦 + 21 = 0 

is given 𝑥2 + 𝑦2 − 4𝑥 − 2𝑦 + 3 = 0 .  
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................................................................................................................... 

10)  In a triangle ABC with usual notation if  𝑎𝑐𝑜𝑠2 𝐶

2
+ 𝑐𝑐𝑜𝑠2 𝐴

2
=

𝑎𝑏

2
 , Show that the length of the sides 

of the triangle are in geometric progression. 
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...................................................................................................................................................... 
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11)  (a) Show that  the quadratic equation 𝑥2 + 𝑝𝑥 + 𝑝 = 0 has real roots, when 𝑝 ≥ 4 only where 𝑝 ∈ ℝ;. If 

the roots of the above equation are α,  β  write the values of  (𝛼 + 𝛽), αβ and show that 

(𝛼 +
1

𝛽
) (𝛽 +

1

𝛼
) =

(𝑝+1)2

𝑝
  .Show that the quadratic equation whose roots  (𝛼 +

1

𝛽
), (𝛽 +

1

𝛼
) is 

given by 𝑝𝑥2 + 𝑝(𝑝 + 1)𝑥 + (𝑝 + 1)2 = 0 and deduce the quadratic equation whose roots are 

(𝛼 +
1

𝛽
)

2

, (𝛽 +
1

𝛼
)

2

.   

(b) Let 𝑓(𝑥) = 𝑥5 + 80𝑥2 + 240𝑥 + 192 Using remainder theorem show that (𝑥 + 2)3 is a factor of 

 𝑓(𝑥) .Show also that 𝑓(𝑥) = 0  has only one real root.  

 

12) (a) Given that (𝑏𝑥 + 2𝑎)8 = 𝐶0 + 𝐶1𝑥 + 𝐶2𝑥2 + ⋯ + 𝐶𝑖𝑥
𝑖 + ⋯ + 𝐶8𝑥8 where  a and b are constants. 

The coefficient of  𝑥𝑖 is 𝐶𝑖 where 𝑖 = 0,1,2, … ,8. If  7𝑎𝐶1 = 2𝐶2  show that 𝑏 = 2𝑎2 .Hence or 

otherwise show that ∑ 𝐶𝑖 = (2𝑎)8[(𝑎 + 1)8 − 1]8
𝑖=1  . 

       (b)  Write rth term 𝑇𝑟 of the sequence   
8

2.5
. (

1

2
) +

11

5.8
. (

1

2
)

2

+
14

8.11
. (

1

2
)

3

+ ⋯ and show that                       

    𝑇𝑟 = 𝑓(𝑟) − 𝑓(𝑟 + 1)  where 𝑓(𝑟) =
1

(3𝑟−1)
(

1

2
)

𝑟−1

  

          Hence show that ∑ 𝑇𝑟 =
1

2
−

1

(3𝑛+1)
𝑛
𝑟=1 (

1

2
)

𝑛

  and the sequence is convergent. Further show that         

2

5
≤ ∑ 𝑇𝑟 ≤

1

2
∞
𝑟=1  .  

 

13) (a)   Given that 𝐴 = (
2 1
0 −1

), 𝐵 = (
1 1
0 −2

) Find the values of the constants λ, μ such that                

𝐴2 + 𝜆𝐴 + 𝜇𝐼 = 0  I is a 2 × 2  unit matrix. Show that 𝐵−1 =
1

2
𝐴 and find 𝐴−1 .  

        (b)   Let  Ζ = 𝑥 + 𝑖𝑦   where  𝑥, 𝑦 ∈ ℝ. Write Ζ̅ the conjugate of Ζ  and  |Ζ| . Show that 

I. Ζ. Ζ̅ = |Ζ|2 

II. Ζ − Ζ̅ = 2𝑖 𝐼𝑚(Ζ)    

Also show that, when , |Ζ| = 1   
Ζ−1

Ζ+1
  is a pure imaginary number. 

Part B 

* Answer only 5 questions. 
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       (c)   Find the square roots P and Q of the complex number 12 + 5𝑖 in the form 𝑎 + 𝑖𝑏, (𝑎, 𝑏 ∈ ℝ) and  

represent P and Q on an Argond diagram. If Q′ is the conjugate complex  of Q, find the comples 

number R such that OPRQ′ is a rhombus.  

 

14)  (a)  Let  f(𝑥) =
𝑥2+4

(𝑥−2)2 ,for  𝑥 ≠ 2.show that ; 𝑓 ′(𝑥)  the derivative of 𝑓(𝑥) is given by 𝑓′(𝑥) =
−4(𝑥+2)

(𝑥−2)3  

for  𝑥 ≠ 2.. Find the coordinates of the turning point of 𝑓(𝑥).  

 Hence find the interval of which   𝑦 = 𝑓(𝑥) is increasing and the interval of which   𝑦 = 𝑓(𝑥)  is 

decreasing.  

 Given that  𝑓”(𝑥) =
8(𝑥+4)

(𝑥−2)4  , 𝑥 ≠ 2  find the coordinates of the point of inflection of  the graph  

𝑦 = 𝑓(𝑥)   

Sketch the graph of  𝑦 = 𝑓(𝑥) indicating the asymptotes, the turning point and the point of inflection. 

 

(b)   The diagrm shown below is a semi cylindrical container of radius 𝑟 𝑐𝑚 and length 𝑙 𝑐𝑚. If the 

volume of the container is 512𝜋 𝑐𝑚3   and the surface area is 𝑆 𝑐𝑚2  show that S is given by       

𝑆 = 𝜋𝑟 (𝑟 +
1024

𝑟2 )  Also find the value of  𝑟 when S is minimum and find the minimum surface 

area.  

 

 

 

 

 

 

 

 

 

 

15) (a)   Find ∫
3

(𝑥−1)(𝑥2+𝑥−2)
𝑑𝑥 using partial fractions.  

If 𝐼 = ∫
cos 𝑥

(sin 𝑥−1)(sin 𝑥+2)

𝜋

6
0

𝑑𝑥  show that,  𝐼 =
1

3
 ln (

5

2
)  

     (b) Integration by parts and suitable substitution, show that, 

  ∫ tan−1(sin 𝑥). cos 𝑥
𝜋

3
0

𝑑𝑥 =
2𝜋−3

2√3
   

     (c) Show that  ∫ 𝑓(𝑥)
𝑎

0
𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)

𝑎

0
𝑑𝑥 where a is a constant 

Let 𝐼 = ∫
sin2 𝑥

sin 𝑥+cos 𝑥

𝜋

2
0

𝑑𝑥 . Using the above results show that,  

 𝐼 =
1

2
∫

1

sin 𝑥+cos 𝑥

𝜋

2
0

𝑑𝑥 . Also show that  𝐼 =
1

√2
 𝑙𝑛(√2 + 1). 

 

 

 

 

𝑙 

𝑟 

𝑙 
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16) In a parallelogram 𝐴𝐵𝐶𝐷, 𝐴𝐷 ≡ 𝑥 + 𝑦 = 12,  𝐴𝐵 ≡ 𝑦 = 2𝑥,  𝐵 ≡ (0, 𝜆) and   𝐶 ≡ (−2√10 , 𝜇). Find  

𝜆, and  𝜇. Show that any point on 𝐴𝐶 can be written in the form (4 + 𝑡 ,8 + (√10 − 3)𝑡) where t is a 

parameter.   Show that the circle which touches BC and the center lies on AC is given by  𝑥2 + 𝑦2 −

2(𝑡 + 4)𝑥 − 2(8 + (√10 − 3)𝑡)𝑦 + 𝑐 = 0 Where 𝑐 ∈ ℝ. When 𝑐 = 𝑡2(12 − 4√10) + 𝑡(4√10 − 16) +

8 if the circle touches AB show that 𝑡 = −(√10 + 2). Find the coordinate of the center of this circle and 

show that the center is the point of intersection of the diagonals of the parallelogram. Show also that this 

circle touches CD and find the equations of the circles touch internally and externally at B. 

 

 

17) (a) Express sin 𝑥 + √3 cos 𝑥  in the form  𝑅 sin(𝑥 + 𝛼) where ) 𝑅 > 0,  0 <∝<
𝜋

2
 . 

      If  sec 𝑥 + √3𝑐𝑜𝑠𝑒𝑐 𝑥 = 4  , for  0 ≤ 𝑥 ≤ 𝜋 , show that 

     sin 2𝑥 − sin (𝑥 +
𝜋

3
) = 0 . Hence or otherwise find the general solution of  

     sec 𝑥 + √3𝑐𝑜𝑠𝑒𝑐 𝑥 = 4   

 

(b)    In a triangle ABC  angle 𝐵 =
𝜋

2
 . O is a point inside the triangle which makes an angle 

2𝜋

3
   with one             

  side of the triangle. If  𝐶𝐵̂𝑂 = 𝜃  show that> tan 𝜃 =
𝑐+𝑎√3

𝑎+𝑐√3
  .  

 

(c)   Solve the equation  tan−1 (
𝑥+1

𝑥+2
) + tan−1 (

𝑥−1

𝑥−2
) =

𝜋

4
 . 

 

 

 

 

 

 

 

 

 

 

 

 

 


