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2 In triangle OAB, 
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 and the point C on AB is such that 
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. With respect to the origin O, the position vectors of A and B are given as 
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(i)
Show that 
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a.b = a

.
[1]

(ii)
Find c, the position vector of C in terms of a and b.
[1]

(iii)
Given that the lengths of OA and OB are 3 and 5 units respectively, find the length of projection of c onto b.
[3]
3 Given that x is sufficiently small for 
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 and higher powers of x to be neglected, show that
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where k is a fraction to be determined.
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4 The curve C has equation
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(i)
Sketch the curve C, stating the equations of the asymptotes clearly.
[4]

(ii)
Find the greatest value of k, where k is a positive integer, for which the curve 
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5 A curve is given parametrically by
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where 
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(i)
Find 
[image: image17.wmf]d
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in terms of t.
[4]

(ii)
Find the equation of the normal to the curve at the point where the curve cuts the x-axis, giving your answer in exact form.
[3]
6 As part of an Art Project, a student designed a letterbox in the form of a prism. The cross-section forms a pentagon with two vertical sides of equal height,     y cm, and two slant edges of equal length, 5x cm. The remaining faces are rectangles. A rectangular sheet of cardboard, ABCD, of area 1500 cm2, is folded to make the surface ABCD of the prism as shown in the diagram.  The front, back and bottom surfaces are made of another material.
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If the length of the letterbox is 30 cm and the width is 6x cm,

(i) show that the volume, V cm3, enclosed by the letterbox is given by 
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(ii)
determine the maximum value of V.
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7 The diagram below shows the graph of 
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8 The functions f and g are defined by
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(a)
(i)
State the range of f.
[1]



(ii)
Find an expression for 
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(iii)
On the same diagram, sketch the graphs of 
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(b) Show that gf does not exist.
[1]

The composite function gf exists if the domain of f is restricted to 
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, state the greatest value of k.
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9 (a)
In an inter-house games competition, students from Green house decided to form a relay team. The first runner of the team will run    800 m, the second runner will run the next 808 m and each subsequent runner will increase the distance run by 8 m. Determine the minimum number of students needed to complete a total run of at least 80 km. 




[4]

(b) The sequence 
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(i)
Write down the values of 
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(ii)
Show that 
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(iii)
Show that 
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 is a constant, and explain the significance of this result.
[2]

10 (a)
Given that
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find the exact values of the real numbers
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(b)
Express the complex number 
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Solve the equation 
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giving your answers in form 
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, where a and b are real values.
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Show that the points representing the roots of the given equation in an Argand diagram lie on a circle. Write down the centre and radius of this circle. 
[2]

11 (i)
Express 
[image: image53.wmf](

)

2

221

1

rr

rr

--

-

 in partial fractions.
[2]


Hence find 
[image: image54.wmf](

)

2

2

221

1

n

r

rr

rr

=

--

-

å

, giving your answer in the form 
[image: image55.wmf](

)

f

kn

+

, where k is a constant.
[3]

(ii)
Prove by induction that 
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(iii)
Using the above results, evaluate 
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12 (i)
Use the substitution 
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(ii)
The graph of 
[image: image60.wmf](

)

2

1

241

y

xxx

=

+++

, for 
[image: image61.wmf]062

x

££-

, is shown in the diagram. A and B are points on the curve 
[image: image62.wmf](

)

2

1

241

y

xxx

=

+++

 where 
[image: image63.wmf]0

x

=

 and 
[image: image64.wmf]62

x

=-

 respectively.

[image: image219.wmf]2,

2

a

a

æö

--

ç÷

èø





[image: image220.wmf]a

-



(a)
The region R is enclosed by the chord AB and the arc AB of the curve. Using the result in part (i), find the exact area of R.
[3]


(b)

The region S is enclosed by the arc AB, the y-axis and the line
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32
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. Find the volume of the solid of revolution formed when S is rotated through 
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 about the x-axis, giving your answer correct to 3 significant figures.
[3]
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Hence, the points representing the roots of the given equation in an Argand diagram lie on a circle with centre (-2,0) and radius 1 unit.
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