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The function f is defined, for —gs.rs%, by f(x)=2cosx+xsinx.

(a) Determine whether f is even, odd or neither even nor odd. [3 marks]

(b) Show that /“(0)=0. [2 marks]
(&) John states that, because £(0)=0 , the graph of / has a point of inflexion at the |
... point (0, 2). Explain briefly whether John's statement is correct or not. i 2 marks]
7. [Maximum mark: 8]
Consider the following system of equations: PRYSe———

KONV EDICE

o Xtyes=l * 6200 & OB
2x+3y+:-=3
x+3y-z=24
where AeR.
g (a) Show that this system does not have a unique solution for any value of 2. : [4 marks]

R R R L T T O I L I R R T R R N T R

(b) (i) Determine the value of A for which the system is consistent.

(ii)  For this value of A, find the general solution of the system. [4 marks]



3.  [Maximum mark: 6]

The heights of all the new boys starting at a school were measured and the following
cumulative frequency graph was produced.

A

80

70 — 'A{lv.‘/g B

Cumulative frequency

T

0™¥50 11 12 13 14 15 16
Height (m)
(a) Complete the grouped frequency table for these data. [2 marks]
Interval Frequéncy
J1.0, 1.1)
11,1.2]
11.2.1.3] (T QOmMES, =D
1.3.1.4) MERIHEME S i
B
11.4,15] s
115, 1.6] \

(b)  Estimate the mean and standard deviation of the heights of these 80 boys. [2 marks]
g(c) Explain briefly whether or not the normal distribution provides a sultablu
] model for this population.

...................................................................................................

fm e

[2 marks]
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7.
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The complex number = = ~3+i.

(a) Find the modulus and argument of =, giving the argument in degrees. [2 marks]

PR R R R R R R R R R R R R R R R R L EE RE T D PPy AP -—

(b)  Find the cube root of = which lies in the first quadrant of the Argand diagram. .'
giving your answer in Cartesian form. i [2 marks]

B R R R R R e R e R T I e QU Uy S SR SR

(¢)  Find the smallest positive integer » for which =" is a positive real number. [2 marks]

[Maximum mark: 6]

The particle P moves along the x-axis such that its velocity, v ms™, at time ¢ seconds
is given by v =cos(s%).

cos(RDDEF DM
AIZ\ go

(a) Given that P is at the origin O at time ¢ =0, calculate

; (i)  the displacement of P from O after 3 scconds; :
(ii) the total distance travelled by P in the first 3 seconds. [4 marks]
{b) Find the time at which the total distance travelled by P is 1 m. [2 marks]

F—F—R—  TH
ZBWMTD, Wb
HICEME, HExHT

[Maximum mark: 9] OIS BN LT,

Aship. S. is 10 km-north of a motorboat, M. at 12.00pm. The ship is travelling northeast
with a constant velocity of 20 kmhr™'. The motorboat wishes to intercept the ship and

it moves with a constant velocity of 30 kmhr™ in a direction & degrees east of north.
In order for the interception to take place, determine

(a) thevalueof 8: (4 marks]

(b) the time at which the interception occurs, correct to the nearest minute. [3 marks]



1. [Maxinnum mark: 13]

A bank offers loans of $P at the beginning of a particular month at a monthly
interest rate of /. The interest is calculated at the end of each month and added to

the amount outstanding. A repayment of SR is required at the end of each month.
Let 85, denote the amount outstanding immediately after the »" monthly repayment.

(@ (i) Find an expression for S, and show that

(i) Determine a similar expression for S,. Hence shotw that

1Y 100R Iy
S, =P 14— | -=={[1+—] -1].
" [ +mo] ; (( +100) J

(b)  Sue borrows $5000 at a monthly interest rate of | % and plans to repay the loan
in 5 years (i.c. 60 months).

(i)  Calculate the required monthly repayment, giving your answer correct to
two decimal places.

(i)  After 20 months, she inherits some money and she decides to repay the
loan completely at that time. How much will she have to repay, giving
your answer correct to the nearest S?
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{7 marks]

[6 marks]
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