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Name:

Class: 12MT2_ or 12ZMTX
Teacher:

CHERRYBROOK TECHNOLOGY HIGH SCHOOL

2003 AP4

YEAR 12 TRIAL HSC EXAMINATION

MATHEMATICS

Time allowed - 3 HOURS
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

A7

Attempt all questions.
Alt questions are of equal value.

Each guestion is tc be commenced on a new page clearly marked Question 1, Question
2, etc on the top of the page. **

Each question is to be returned in a separate bundle.

All necessary working should be shown in every question. Full marks may not be
awarded for careless or badly arranged work.

Approved calculators may be used.
A Table of Standard Integrals is provided.

**Each page must show your name and your class. **



(a)

(b)

(c)

(d)
(e)
(f)

(a)

(b)

Question 1

If loggx= :3}:_ find the value of x

Evaluate 7(29 3)* correct to 4 significant figures

\/5+1

23 -1

Simplify by rationalising the denominator

Solve x°* =dx?

Find the x and y intercepts of the line 4x-3y+5=0

$1 was invested for 10 years at 10% pa. How much was this investment worth
y

at the end of the investment period if the interest is
(1) compounded annually

(11) compounded monthly

Question 2 (Please start a new page)

Differentiate with respect to x

" b
(1) —
x+1
(i)  e¥sinx (factorise your answer)

(i)  Find jsinzxdx
3

(ify  Evaluate jez‘dx
0

The coordinates of three points are A(-1,3), B(2.8) and C(9,11)

(i) Show that the distance BC is +/58 units

(i)  Find the equation of the line BC

(iii)  Find the perpendicular distance from the point 4 to the line BC.

(Leave your answer in simplified surd form)
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Question 3 (Please start a new page)
(a) Sketch the graph of y = ——}—1 and state the domain and range of the function
X+
(b)
A
r B C NOT TO SCALE
E D

In the diagram, the line £C bisects AE at F and 4D at B. The line AE is

parallel to CD. Copy the diagram onto your working page.

(1) Prove that AABF issimilarto AADE

(it)  Hence explain why £ED = 2BF
(c)

NOT TO SCALE

In the diagram, AC is parallel to DFE, BE =5 ¢m, DE =8 cm and
ZCBE = x°, The area of ADBEis 10 ¢m’. Find the value of x, giving reasons.

Marks

{Question 3 continued next page)

Mathematics AP4 - CTHS 2003 ' 2



Question 3

Marks
(d) s
4 T Y
S (x) Sf'(x)
A C
B
C
— B —
A
a X=
A 4
Copy the table onto your working page. Complete the table by indicating 3.
whether the derivatives are positive (+), negative (-) or equal to zero (0) at
the points A, B and C. B is a horizontal point of inflexion.
Question 4 (Please start a new page)
Consider the function defined by y =x* —12x? +36x+10
(a) Find & 1
dx
{h Find the coordinates of the two stationary points 2
(c) Determine the nature of the stationary points 2
(d) Find the coordinates of the point of inflexion 2
{e) Sketch the curve y = f{x) for —1 < x <9 showing stationary points 2
and the point of inflexion
83 Apply Simpson’s Rule, with five function values to find an 3

approximation for
8

Jo* —12x7 +36x +10)dx

]
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Question S (Please start a new page) Marks

(a) Show that L - gy =2cotd 2
secd—1 secf+1
: dy
(b) (1) If y=xlog,x show that - =l+log, x 1
(ii) Hence find Iloge xdx 2
(¢) A, B and C are three towns. B is 10 kilometres from A4 in the direction N40° E

and C is 16 kilometres from A in the direction N70° W

(1) Draw a neat sketch showing the above information 1
(i1) Calculate the distance from B to C, correct to 3 significant figures 3
(d) A bag contains three red and four black discs. One disc is drawn at random

from the bag and replaced only if it is black. Another disc is then drawn.
Find the probability of selecting

{1) a red then a black disc 1

(i1) at least one red disc 2
Question 6 (Please start a new page)
(a)
¥ =%
A y=8x-x? J

NOTTO
SCALE

X
b, "
-~

7 '
The graphs of y = 5x and y =8x - x’ intersect at the origin and point P
(1) Show that the coordinates of P are (3,15) 1
(ii) Find the area of the shaded region 2
(itiy  This region is rotated about the x — axis. Find the volume of the solid obtained 3

(Question 6 continued next page)
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Question 6

(b)

(c)

(a)

(b)

(c)

Find the equation of the parabola which has its vertex at (2,0) and its
Directrix givenby x =5

() In the following series, for what values of x will a sum to infinity exist?

i 3

(=) +(0=X)+ (1= %) + oo

(i1) Find the value of x if the series has a limiting sum of 24343

Question 7 (Please start a new page)

In a certain strain of plant, the probability that a seed will produce a pink
floweris 0-3

(i) If two seeds were planted, what is the probability that at least one flower
is pink

(i) Find the least number of seeds that must be planted to be sure that the
probability of obtaining at least one pink flower exceeds 0-99

The point A4 is the centre of the sector ACED. This sector has a radius of 6 cm.
The point B is the centre of the sector BCFD, with radius r cm.

LCAD=a, ZCBD = %E and the altitude BH = 2.6 cm.
The area of the sector BCFD is 90% of the area of the sector ACED

(i) Show that the radius r of the sector centred at B is 3.6cm

(11} If the angles are measured in radians, find « correct to two decimal places

Solve 3sec’x=4 for 0 < x £ 2x
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(a)
(b)

(c)

(a)

Question 8 (Please start a new page) Marks

Graph the solution of 3x €16 < -7x on a number line _ 2

Consider the equation x° + (k +2)x+4 = 0. For what values of k does the equation have

(i) equal roots h 2

(i)  distinct real roots 2

(1) Given the function y = 3sinx. State the highest and lowest possible values 2
fory

(i)  Draw the graphs of y = 3sinxand y = x —1on the same set of axes 3

for ~2r<x<2m

(iii)  How many solutions does the equation 3sinx = x—1 have? 1
Question 9 (Please start a new page)

In the diagram, 4ABC is a right angled triangle where 4B =/15x ¢cm and BC = xcm,
The point D lies on AC and CD = BC = xcm, AD = 3x cmand BD = 4 ¢em. Let ZBDC =6

() Use the cosine rule to show that cos@ :% 1
(i) Write an exact ratio for sin Z4CB 1
(ii)  Use the sine rule to show that sin@ = \/;_éx 2
(iv)  Hence show that 15x* —256x> +1024 =0 2

(Question 9 continued next page)
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Question 9

(b)

(a)

(b)

(1)
(ii)
(iii)

Marks

Peter and John start work on the same day. Peter starts on a salary of $32 000, His
salary increases by $1 300 each year. John starts on a salary of $30 000 and increases
by $1550 each year. Calculate

Peter’s salary in his eleventh year of employment 2
The total amount John has eamed in his eleven years of employment 2
How many years would Peter and John have to work before their total 2

earnings were equal?

Question 10 (Please start a new page)

A length of wire 120 c¢m long is to be cut into two pieces. One of the pieces is bent into
the shape of a circle and the other into an equilateral triangle.

()

(i)

(iii)

If x is the circumference of the circle, write an expression for the perimeter P 1
of the equilateral triangle in terms of x

Show that the sum of the areas A formed by the two pieces of wire is givenby 2
X 3

A= b 2(120-%)°
47 36

Find the value of x such that the sum of the areas is a minimum 3

Gayle invests in a superannuation fund which pays 5% pa interest compounded annually.
She pays $12 000 into the fund on 1* of July each year.

(1)

(ii)

(111)

What is the value of Gayle’s investment on 30™ June, one year after she 1
makes her first payment?
What is the value of the investment on the 30™ June, ten years after she made 2

her first payment?

After making her tenth payment, Gayle considers increasing her annual 3
payment to M dollars each year. Show that if Gayle does do this, the value of
her investment twenty years after her first payment of $12 000 was made,

would be approximately equal to 13-2068(12000x1-05" + M)

END OF TEST
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