Name:

Teacher:

PYMBLE LADIES’ COLLEGE

MATHEMATICS

TRIAL HSC EXAMINATION
2006

Reading Time: 5 minutes
Working Time: 3 hours

Instructions to students:

Write using blue or black biro.

All questions may be attempted.

Diagrams are not to scale.

All necessary working should be shown in every question.

Start each question in a new booklet.

Marks may be deducted for careless or untidy work,
Board-approved calculators may be used.

A table of standard integrals is provided.
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Your name and your teacher’s name may be written before you begin the assessment,

Question 1 (12 Marks) Use a SEPARATE writing booklet

‘ Marks
(8) Evaluate w Give the answer correct to three significant 9
34627
figures.
(b) Factorise x*—8. 1
. 8 N
Find the values of 4 and b such that =g-«b."
{c) Fin 53 3
(d) The diagram below represents the graph of y = f° (x) .
V4 y=1tx,
1
-3 0 4 ;
24
.;f’ N
State its domain and range. LZ /)
7
(¢) Find the values of x for which |5-2x|21. ' @ /

N
Differentiate ﬂ with respect to x. 2
® 4 P




Question 2 (12 Marks) Use a SEPARATE writing booklet

In the diagram, the points P and Q have coordinates (0,1) and (5,6)

respectively. The line through T and R has equation y = > ;2’6 .

Copy the diagram onto your answer booklet.

’ 1 Q5.,6)
>

@) Find the size of the angle which the line PQ makes with the
positive direction of the x-axis.

(i)  Show that the equation of the line PQis x—y+1=0.

(ifi)  GivenM is the point where the line PQ intersects the line RT,
find the coordinates of M.

(iv)  Find the perpendicular distance from P to the line RT.
) If £ZPMR is a right-angle, then find the area of APRM .

(vi)  Onyour diagram shade the region which satisfies
x—y+120, 2x+2y <5andy 20 simultaneously.

Marks

Question 3 (12 Marks) Use a SEPARATE writing booklet

Marks
(a) Differentiate 2x tanx with respect to x. 2
(b) Given f(x)=x~4x"", find the value of f’(«/i). 2
5
(¢} Evaluate _[ cos3x dx. . 2
0
. 3 S
@ Find [ —dr. 2
1+2x%
(e) A cone is formed by folding the sector ABO so that the edges OA and
OB coincide.
0
3 8cm
3
A B
Find:
@) the exact area of the sector ABO. 1
(ii)  the exact length of the arc AB. 1

(iii)  the radius of the base of the cone formed. 2




Question 4 (12 Marks) Use a SEPARATE writing booklet

Marks
Q ) R
@ . 6.5cm
48mm
20°
pE
PQR is a triangle with PQ = 48 mm, QR = 6.5 cm and ~ QPR =20°, 3
Find the size of £ PQR correct to the nearest degree.
(b) Consider the function 1 (x)=-x°+15%°,
Q) Find the coordinates of the.stationary points of the curve 4
»=f(x) and determine their nature.
(i)  Sketch the curve showing all important features including the 4
x-intercepts and points of inflexion.
(iii)  State the values of x for which the curve ¥=f(x) is concave 1

down.

Question 5 (12 Marks) Use a SEPARATE writing booklet

(&) Consider the parabola (y—4)" =8(x+ 2).
6 Write down the coordinates of the vertex.
(if)  Find the focus.

(ili)  Find the y-intercepts.

{(b) Ifaand B are the roots of the quadratic equation 3x* —4x—1=0, find
the value of:

0 a+p.
() af.
(i)  a®+p.

(¢) Giventhe sequence In4, In16, In64.....
) Show that it is arithmetic,

(i) Hence, find the sum of the first 20 terms in exact form.

Marks




Question 6 (12 Marks) Use a SEPARATE writing booklet

(a) The velocity of a particle v cm/s moving in a straight line is given by
v=1+2-3¢%

6)) If the initial displacement is 3em to the right of 0, calculate the

displacement after 2 seconds.
(ii) ~ When is the particle at rest?
(iii)  How far does the particle travel in the third second?

(iv)  Describe the motion of the particle.

®

PQRS is a parallelogram. M is the midpoint of SR.
PM produced meets QR produced at T.

(6] Prove that APMS = ATMR .

(i)  Prove that PRTS is a parallelogram.

Marks

~

Question 7 (12 Marks) Use a SEPARATE writing booklet

® @ Sketch the graph of y=3sin2x for 0<x <2x.
(i)  What is the period of the curve?

(iii)  State the amplitude,

(iv)  Find the area between the curve and the x-axis if %s x< % .

) @ Copy and complete the table of values for y =4,

(if)y  Hence, using these three values and the trapezoidal rule, find

!
an approximation for j4’dx.
-1

(ifly (@) Find the derivative of 4° with respect to x.

Marks



Question 8 (12 Marks) Use a SEPARATE writing booklet

sF

. Find the coordinates of the point on the curve v =¢* where the

tangent is perpendicular to the line y =4 —%.

o) @ Show that sin® xcosx = cosx—cos® x.

{(ﬁ) /j Hence, find E‘i—[sinx —Els-sin3 x).

g

(© Ya

The diagram above is of the exponential curve y =¢? and the

parabola y = ixz - The point A is the first point where the two graphs

meet on the right hand side of the y-axis.

@) Show that A is the point 2,e).

(i)  Show that the shaded area is i;f ~2 units?,

Marks

Question 9 (12 Marks) Use a SEPARATR writing booklet

(a)

®

The rate of increase of a population P(t) of people in a certain city is

governed by the equation %: kP where k is a constant and 1 is the

time in years. The population of the city doubles every twenty years.

@) Show that k=-In2,

(i)  In which year will the city reach a population three times that
which it had at the beginning of 2006?

(iif)  If at the beginning of 2010 the population is 20 million, what
will be the population at the beginning of the year 2060?

Sarah wishes to buy a car. She has worked out that she can afford
repayments of $400 a month for 5 years.

The interest rate on offer is 24% pa (reducible) calculated monthly.

Let 4, be the amount owing after » months based on a monthly
repayment of $400 and P being the amount borrowed.

@ Give an expression for A;.
(i)  Show that 4, =1.02" P—20000{1.02" -1).

(iii)  Hence, determine how much money Sarah is able to borrow?

Marks




Question 10 (12 Marks) Use a SEPARATE writing booklet

(a) Differentiate In.(x +Vx? +at ) and hence find _‘- dx.
2

1
VXt +a?

(b) The region bounded by the curve y =Inx, the axes and the line
y=In2, is rotated about the y-axis.

Find the volume of the solid formed.

(c) ABCDE is a pentagon of fixed perimeter P cm. Its shape is such that
ABE is an equilateral triangle and BCDE ig a rectangle.

If the length AB is x cm:

P-3x

@) Show that the length BC is cm.

(i) Show that the area of the pentagon is given by

A=%[2Px—(6—\/§)x2].

(iti)  Find the value of Ll for which the area of the pentagon is a
x

maximum.

End of papér

Marks
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