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Write your Centre number, candidate number and name on all the work you hand 
in. 
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You may use an HB pencil for any diagrams or graphs. 
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Answer all questions. 

Calculators not allowed. 
 

You may lose marks if you do not show your working or if you do not use 
appropriate units. 
 

At the end of the examination, fasten all your work securely together. 

 

The number of marks is given in brackets [ ] at the end of each question or part 
question. 
 

The total number of marks for this paper is 30. 
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1 Factorise completely.  
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2 Solve the equation 
6

3

3 −

−
=

+ x

x

x

x
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3 Find the remainder when  

432
23

+−+ xxx  

 is divided by )2( −x . 
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4 Find the real roots of the equation 
3

3 8
7

x

x += . 
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5 Solve the equation 3212 +=− xx . 
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6 Find the equations of the asymptotes of the curve 
x

xx
y

35
2

++
= . 
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7 Solve the equation xx −

= e9e4 , giving your answer in the form kln . 
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8 A curve has equation ( )1ln65 +−= xxy . Find the gradient of the curve at the point 

for which 2=x . 
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9 The equation of a curve is 
x

xy 2

1

e4= . Find the x-coordinate of the point at which 

0
d

d
=

x

y
. 
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10  

 
 

    The diagram shows the curve 
x

y
2

e6= . Find the area of the shaded region. 

 

 

 

 

 

 

 

 

 

 [2] 

 

 

11 Find the value of ∫
π

6

1

0

d3sin2 xx . 
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12 Solve the equation 
2

1
arcsin

3

1
2 =π−x , giving the answer in the form kπ. 
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       Diagram 1     Diagram 2 

 

   Each diagram shows part of a curve, the equation of which is one of the following: 

 

      x y arcsin= ,  xy arccos= ,  xy arctan= , 

 

       x y cosec= ,  xy cot= ,  xy sec= . 

 

   State the equation of the curve in Diagram 1 and the equation of the curve in Diagram 2. 

 

 

 

 

Diagram 1:   

Diagram 2:  [1] 

0 x

y

0 x

y
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14 Simplify ( ) ( )°−−°+ 30sin30sin xx . 
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15 The origin is the centre of a sphere. The point (–2, 5, 1) lies on the surface of the 

sphere. Find the equation of the sphere. 
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16 A straight line has the vector equation 

 

( )kjikjir 5342 ++−++−= s  

 

 The point (4, b, c) lies on this line. Find the value of b and the value of c. 
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17 The point A is (2, –7, 1) and the point B is (8, –10, –11). Find the coordinates of the 

point C that divides AB in the ratio 2 : 1. 
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18 Two planes have equations  

 

652 =+− zyx  and 124 =−+ zyax . 

 

 Given that the planes are perpendicular, find the value of the constant a. 
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19 The complex numbers z and w are defined by  

 

i24−=z  and i21+=w . 

 

 Simplify *3wzw − , where *w  denotes the complex conjugate ofw . 
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20 On a single Argand diagram, shade the region representing the complex numbers 

satisfying  both of the following loci: 

 

31 ≤+z  and π≤≤π−
4

1
arg

4

1
z . 
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21 The complex number z is defined by  
 

π+π=

5

1
sini

5

1
cosz . 

 

 Express the complex number 8
z  in the form θθ sinicos + , where π≤<π− θ . 
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22 Find the general solution of the differential equation 

 

04
d

d
2

2

=+ x
t

x
. 
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23 The complex number z is defined by i1+=z . It is given that n is a positive integer. 

Given also that n

z  is a real number, what can you deduce about the value of n? 
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24 It is given that θ  is the acute angle such that 
3

1
arctan=θ . Find the value of θ2sin . 
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25 M is the matrix 








dc

ba
 and I is the identity matrix 









10

01
.  

 The determinant of M is equal to k.  

 

 Given that the determinant of the matrix  M + I  is equal to k + 1, show that a + d = 0. 
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