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SECTION A (45 Marks) : Answer all questions in this section. 

1. Solve each of the following inequalities: 

a) 2𝑥 + 12(2−𝑥) − 7 < 0      [ 3 marks ] 

b) 𝑙𝑜𝑔0.2(𝑥 + 4) < 𝑙𝑜𝑔0.2(𝑥2 − 2)     [ 5 marks ] 

 

2. Express 
(1+𝑥)

1
3

(1−2𝑥)2 in ascending powers of 𝑥 until the term in 𝑥3. Find the values of 𝑥 so 

that the expansion is valid.        [ 6 marks ] 

 

3. a) A matrix 𝑃 is given by 

𝑃 = (
3 5 6

−2 1 2
1 −3 −4

) 

             
               Find the inverse of 𝑃 using elementary row operations.   [ 5 marks ] 

 
b) By applying the Gaussian elimination, solve the system of equations: 

 

2𝑥 − 3𝑦 + 𝑧 = −5 

3𝑥 + 2𝑦 − 𝑧 = 7 

𝑥 + 4𝑦 − 5𝑧 = 3       [ 4 marks ] 

 
4.     a) Given z1 = 1−2 i and z2 = 3− i , find the  modulus and argument  

     of

1

2

z

z
.Hence determine the real value of (

1

2

z

z
)20   [ 5 marks ] 

b) If z = cos  + i sin   , by using De Moivre’s theorem, 

find z + 
z

1
 and z2  + 

2

1

z
  and show that    2 cos 2  = cos 2 +1   [ 4 marks ] 

5. The equation of a conic is 2x2 − 3y2  + 8x + 18y − 43  = 0 
       a)  Show that it is a hyperbola, and obtain the standard form of its equation.                      
    [ 3 marks ] 

 
      b) Find the foci, vertices and equations of the asymptotes of the hyperbola. 
             [ 6 marks ]
   
  

6. Find the angle between the straight line L1 : 
1

4+x
= 

2

3

−

−y
= 

3

6+z
 and  

L 2 :
4

2−x
= 

8

5+y
= 

5

9

−

−z
  [ 4 marks ] 

 
 

 
 
 
 
 
 
SECTION B (15 Marks) : Answer any one question in this section. 
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7. The polynomial 𝑝(𝑥) = ℎ𝑥4 + 𝑘𝑥2 + 2𝑥 − 2, where ℎ and 𝑘 are constants, has a factor 

𝑥 − 1, and leaves a remainder of −10 when divided by 𝑥 − 2. 

 

a)  Determine the values of ℎ and 𝑘.     [ 3 marks ] 

 

b) Factorise 𝑝(𝑥) completely.      [ 4 marks ] 

 

c) State the quadratic factor of 𝑝(𝑥).     [ 2 marks ] 

 

(i) Deduce that the quadratic factor 𝑝(𝑥) is always negative for all real values of 

𝑥.  

[ 1 mark ] 

 

(ii) State the maximum value of the quadratic factor of 𝑝(𝑥) and its 

corresponding value of  𝑥.      

 [ 2 marks ] 

 

d) Determine the set of values of 𝑥 for which 𝑝(𝑥) > (𝑥 − 1)2(6𝑥 − 1). 
[ 3 marks ]                                                                    

  
8. The points A, B and C have position vectors a, b and c respectively, relative to an origin O, 

where a = 3i + 4j + 5k,  b = 4i + 6j + 7k and  c = i + 5j + 3k. 
 

(a) Find (b – a) (c – a).        [ 3 marks ]  
 

(b) Hence, or otherwise, find the area of ABC and the volume of tetrahedron OABC.  
[ 4 marks ]  

 

(c) Find an equation of the plane ABC in the form r • n = p.   [2 marks]  
 

(d) Given that the point D has position vector (2i + j + 2k),  

(i) Prove that the point of intersection, E, of OD with the plane ABC is ( )
2

1
,
4

1
,
2

1
 . 

[3 marks]  
 

(ii)  Find the acute angle between ED  and the plane ABC.      [3 marks]                                                       
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1a) (2𝑥 − 4)(2𝑥 − 3) < 0 or   

 
𝑙𝑒𝑡 𝑦 =  2𝑥 , (𝑦 − 4)(𝑦 − 3) < 0  

 

 

 
 

1.585 < 𝑥 < 2 

       [ 3m] 

 

 

1b)  𝑙𝑜𝑔0.2 [
𝑥2−2

𝑥+4
] > 𝑙𝑜𝑔0.21 

𝑥2−2

𝑥+4
< 1or    𝑥 + 4 > 𝑥2 − 2 

𝑥2 − 𝑥 − 6 < 0 

   (𝑥 − 3)(𝑥 + 2) < 0 

 

   −2 < 𝑥 < 3 

   𝑥 + 4 > 0,                   𝑥2 − 2 > 0 

       𝑥 > −4  𝑥 > √2   or   𝑥 < −√2 

  

{ 𝑥: −2 < 𝑥 < −√2 𝑜𝑟 √2 < 𝑥 < 3 }    ………..A1 

        [5m] 

 

 

………. M1 

 ……….. A1 

………. M1 

………. M1 

………. M1 

Either M1   

             A1 



 

2) (1 +
1

𝑥
)

1

3
=   1 +

1

3
𝑥 +

1

3
(
1

3
−1)

1.2
𝑥2 +

1

3
(
1

3
−1)(

1

3
−2)

1.2.3
𝑥3 +⋯ 

 

= 1 +
1

3
𝑥 −

1

9
𝑥2 +

5

81
𝑥3 +⋯ 

 

(1 − 2𝑥)−2 = 1 + 4𝑥 +
(−2)(−3)

1.2
(−2𝑥)2 +

(−2)(−3)(−4)

1.2.3
(−2𝑥)3 +⋯ 

 

  = 1 + 4𝑥 + 12𝑥2 + 32𝑥3 +⋯ 

 

(1 +
1

𝑥
)
1

3

(1 − 2𝑥)2
= (1 +

1

3
𝑥 −

1

9
𝑥2 +

5

81
𝑥3 +⋯) (1 + 4𝑥 + 12𝑥2 + 32𝑥3 +⋯) 

 

 =  1 +
13

3
𝑥 +

119

9
𝑥2 +

2885

81
𝑥3 +⋯ 

 

|𝑥| < 1    𝑎𝑛𝑑    |2𝑥| < 1 

 

{ 𝑥: −
1

2
< 𝑥 <

1

2
} 

        [6m] 

  

………. either M1 

………. Both A1 

        (answer) 

……….  M1 

……….  A1 
……….  M1 

……….  A1 



 

4.       
𝑧2

𝑧1
=

3−𝑖

1−2𝑖
∙
1+2𝑖

1+2𝑖
                        M1 

          = 1 + 𝑖 

ǀ 
𝑧2

𝑧1
ǀ=√2𝑎𝑟𝑔 (

𝑧2

𝑧1
) =

𝜋

4
               A1A1 

(
𝑧2

𝑧1
)20= (√2)20 (cos

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
)20M1 

          = 210(𝑐𝑜𝑠5𝜋 + 𝑖𝑠𝑖𝑛5𝜋) 
Real value = -1024 A1 

𝑍 +
1

𝑍
= 2𝑐𝑜𝑠𝜃                                               A1 

𝑍2 +
1

𝑍2
= 2𝑐𝑜𝑠2𝜃                                          A1 

(𝑍 +
1

𝑍
)
2
= 𝑍2 + 2 +

1

𝑍2
= 4𝑐𝑜𝑠2𝜃            M1 

2𝑐𝑜𝑠2𝜃 = 𝑐𝑜𝑠2𝜃 + 1                                      A1 
 
 

5. 
                M1 

 
2[(𝑥 + 2)2 − 4] − 3[(𝑦 − 3)2 − 9] = 43   M1 

1
8

)3(

12

)2( 22

=
−

−
+ yx

 A1 

𝑐 = √20 A1 

𝐹𝑜𝑐𝑖 = (−2 ± √20, 3  )                                        A1 

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 = (−2 ± √12, 3)                                A1 
 
Equation of Asymptotes,  

y – 3  =±√
8

12
(𝑥 + 2)                                 M1 

y  = ±√
2

3
(𝑥 + 2) + 3                                    A1 

 
 
 
6. 

















−=

3

2

1

1b  
















−

=

5

8

4

2b  

















−

•
















−=•

5

8

4

3

2

1

21 bb  =-27 M1A1 

 
    M1 

 
08.134=  

= 134o46’  

 

 

 

 

 

43)6(3)4(2 22 =−−+ yyxx

10514

27
cos



−
=



 

7 a)   𝑝(1) = ℎ + 𝑘 + 2 − 2 = 0 

𝑝(2) = 16ℎ + 4𝑘 + 4 − 2 = −10 

 

   ℎ + 𝑘 = 0       ⋯⋯(1) 

    4ℎ + 𝑘 = −3⋯⋯(2) 

 

ℎ = −1 

𝑘 =  −(−1) = 1 

 

 

 

b)  𝑝(𝑥) = (𝑥 − 1)(−𝑥3 − 𝑥2 + 2) 

 

𝑙𝑒𝑡 𝑔(𝑥) =  −𝑥3 − 𝑥2 + 2 

 

𝑝(𝑥) = −(𝑥 − 1)2(𝑥2 + 2𝑥 + 2) 

 

 

 

 

 

 

 

 

c) 𝑄𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 − (𝑥2 + 2𝑥 + 2) 

 

(i) 𝑓(𝑥) = −[𝑥2 + 2𝑥 + (1)2 − (1)2 + 2] 

 

𝑥 ∈ 𝑅           since−(𝑥 + 1)2 < 0 

 

(ii) 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 𝑖𝑠 − 1       

𝑤ℎ𝑒𝑛 𝑥 = −1 
 

 

d) −(𝑥2 + 2𝑥 + 2) > (6𝑥 − 1)  because  (𝑥 − 1)2 ≥ 0  𝑓𝑜𝑟 𝑥 ∈ 𝑅 

 

𝑥2 + 8𝑥 + 1 < 0   

𝑥2 + 8𝑥 + 42 − 42 + 1 < 0 

(𝑥 + 4)2 − 15 < 0 

 

(𝑥 + 4)2 < 15 

 

{  𝑥:−√15 − 4 < 𝑥 < √15 − 4} 

                                                                                   [15m] 

 

 

 

 

 

 

 

8. 

……….  Either M1 

……….  Both equations A1 

……….  Both  A1 

−𝑥3 − 𝑥2 + 2 

(𝑥 − 1)√−𝑥4 + 0 + 𝑥2 + 2𝑥 − 2 

−(−𝑥4 + 𝑥3) 

                      ……………………………                                                     

                                   −𝑥3 + 𝑥2 

−(−𝑥3 + 𝑥2) 

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

2𝑥 − 2 

2𝑥 − 2 

                                                    …..…………..             

 

……….  M1 

……….  A1 

……….  M1 

……….  A1 

……….  B1 

……….  M1 

……….  A1 

……….  B1 

……….  B1 

……….  M1 

……….  M1 

……….  A1 
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