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[Maximum merk: 7]

The fourth term in an arithmetic sequence is 34 and the tenth term is 76.

(a)

(b)

Find the first term and the common difference.

The sum of the first 7 terms exceeds 5000. Find the least possible value of n.

[3]

[4]
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[Maximum mark: 7]
Consider f(x)=Inhx—e™", 0<x<10.

(a) Sketch the graph of y = f(x). stating the coordinates of any maximum and minimum
points and points of intersection with the x-axis.

[3]

(b) Solve the inequality Inx <e™*, 0 <x £ 10.

[2]

......................................................................
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[Muaximum mark: é/

(a)  Prove the trigonometric identity sin(x+ y) sin(x - y) = sin® x —sin* y.

®)  Given f(x)= sin(x+€—)sin(.v—%), x [0, =], find the range of £,

[4]

[2]
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[Maximunm mark: 6]
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A complex number z is given by z =
(a) Determine the set of values of « such that
(i) z isreal
(i) =z is purely imaginary.

(b) Show that |:| is constant for all values of «.

[4]

[2]
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A lighthouse L is located offshore, 500 metres from the nearest point P on a long straight
shoreline. The narrow beam of light from the lighthouse rotates at a constant rate of 87 radians
per minute, producing an illuminated spot S that moves along the shoreline. You may assume
that the height of the lighthouse can be ignored and that the beam of light lies in the horizontal
plane defined by sea level,
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P shoreline

When S is 2000 metres from P,

(a)  show that the speed of S, correct to three significant figures, is 214 000 metres per
minute;

(%)

(b)  find the acceleration of S. )
(Total 8 marks)




b [Maximum mark: 3]

The diagram below shows a semi-circle of diameter 20 cm, centre O and two points A and B
such that AOB =8 . where 0 is in radians.

diagram not to scale

B
0
-
0
(a)  Show that the shaded arca can be expressed as 500 -50sin (. [2]

(b)  Find the value of 9 forwhich the shaded area is equal to half that of the unshaded area,
giving your answer correct to four significant figures. [3]
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7. A jet plane travels horizontally along a straight path for one minute, starting at time ¢ = 0, where
1 is measured in seconds. The acceleration, a, measured in m s, of the jet plane is given by the

straight line graph below,
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(a)  Find an expression for the acceleration of the jet plane during this time, in terms of ¢.

(1

(b)  Given that when ¢ = 0 the jet plane is travelling at 125 m s™', find its maximum velocity in

ms”! during the minute that follows.

S

(c)  Given that the jet plane breaks the sound barrier at 295 m 57!, find out for how long the

jet plane is travelling greater than this speed.
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(Total 8 marks)



[Maximun mark: 7/

Use the method of mathematical induction to prove that 5™ —24n—1 is divisible by
576 for ne Z* .
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9. (a)  The graph of y = In(x) is transformed into the graph of y = In(2x + 1),
Describe two transformations that are required to do this.

(b)  SolveIn(2x +1)>3 cos (x), x € [0, 10].

@)

. “4)
(Total § marks)
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10.

Three Mathematics books, five English books, four Science books and a dictionary are to be
placed on a student’s shelf so that the books of each subject remain together.

(a)  In how many different ways can the books be arranged?
(4)

(b)  Inhow many of these will the dictionary be next to the Mathematics books?

(3)
(Total 7 marks)
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) I-//\//a.\'inmm mark.: 7]

. I dx —JxT+4 y
By using the substitution x = 2 tan i . show that j —— = +C.
X Vx +4 dx
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Do NOT write solutions on this page.

SECTION B
Answer all questions on the answer booklet provided. Please start each question on a new page.
1% [Maximum mark: 11]

gers using sigma notation.

(a) (i) Express the sum of the first 1 positive odd integ g sig
(ii) Show that the sum stated above is n.

(iii) Deduce the value of the difference between the sum of the first 47 positive
odd integers and the sum of the first 14 positive odd integers. [4 marks]

(b) A number of distinct points are marked on the circumference of a circle, forming
a polygon. Diagonals are drawn by joining all pairs of non-adjacent points.

(i)  Show on a diagram all diagonals if there are 5 points.

(i)  Show that the number of diagonals is if there are n points,

n(n-3)
2

where n> 2.

(ii) Given that there are more than one million diagonals, determine the least
number of points for which this is possible. [7 marks]
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Do NOT write solutions on this page.

13.

[Maximum mark: 22

A function /' is defined by J()= (C" +e™ ) el

to | —

(@) (i) Explain why the inverse function /™" does not exijst.

(i) Show that the equation of the normal (o the curve at the point P where x =1In3
isgiven by 9x+12y-9In3-20=0.

(i) Find the y-coordinates of the points Q and R on the curve such that the tangents at
Q and R pass through (0. 0). [14]

(b)Y  The domain of /" is now restricted to x> 0.
()  Find an expression for /™' (x).

(i) Find the volume generated when the region bounded by the curve y = f(x)
and the lines x=0 and v =35 is rotated through an angle of 2n radians about
the v-axis. [8]
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14.

The function fis defined by

Ay = (2} +6x7 +3x-10)2. forx € D,

where D < R is the greatest possible domain of /.

(a)

(b)

()

(d)

(e

(M

Find the roots of f{x) = 0.

Hence specify the set D.

Find the coordinates of the local maximum on the graph y = f{x).

Solve the equation f{x) = 3.

Sketch the graph of ‘y | =flx), forx € D.

Find the area of the region completely enclosed by the graph of |y | = f{x).

(2)

)

@)

@)

&)

(3
(Total } S marks)



