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YEAR 12 TRIAL HSC EXAMINA TION

MATHEMATICS

General Instructions ‘ Total marks — 120

¢ Reading Time — 5 minutes ; e Attempt Questions 1-10

¢ Working Time — 3 hours e All questions are of equal value.
» Write using blue or black pen

¢ Board-approved calculators may be used -

» A table of standard integrals is provided at

the back of this paper. :
o All necessary working should be shown in
every question
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Express 0.031997 correct to three significant figures,

Find a primitive of 2
X

Solve (v-2)" =16

3x-—2_3x-5
3 4

Simplify:
If x/2———l—= a3 , find the value of a

V3

Find the exact value of cos-7£+sin-3—7£

Find the values of x for which x+1=|4-2x|

(Start this question on a new page)

Marks Question 2.  (Start this question on a new pagef)

1 (2)  Onthe number plane mark the origin O and the points 4(5,4),
B(-1,2), C(-3,~7) and D(3,-5), and then:

1 ()  Showthat 4Bis parallel to DC
(i)  Show that the length of ABis the same as DC .

2 (ifi)  Show that the midpoint M of AC is also the midpoint of BD.
(iv)  Show that ABCD is a parallelogram.
W) Show that the equation of DC is X 3y-18=0

2 (vi) Find the perpendicula: distance frorﬁ B to x-3y~-18=0
(vii)  Find the area of the parallelogram )%lBCD

2 o

(b)  Find the length of the longer diagonal of a parallelogram with

sides 7 cm and 9 cm and an acute angle of’ 50 “

, ‘

2

Marks

[ S S S




Question 3.  (Start this question;on a new page)

(2)

(b)

©
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(e)

Draw a neat sketch of y =1~ Ix‘

Find the domain of y=+/3-2x

Differentiate with respectto x:

e2x

()

x
(i)  sin?3x

@) In(x-5)
Find | BRIV
1+3x

Draw a neat sketch of the parabola y* = 8x and write down

the coordinates of the focus:

Marks
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Question 4.  (Start this question on a new page)
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4
Evaluate Z(Zr -3)
2

. . 1
Differentiate —=—
xx

-1 ifx<-1

Given that f(x)=43x+2 if |x|<1,
: 7-2x if x21

find the value of  f(-3)+ f (— -:1;—)+ f (3%)

+ 1 =2sec’ 4

Prove that - — =
1-sin4 1l+sin4

T

2
Evaluate J'sin 2xdx
0

Find the geometric series whose second term is 6 and the sum
to infinity is 49.

Marks



Question 5.  (Start this question on a new page) Marks
(a) A bag contains five red and five black balls. A ball is chosen at
random from the bag. If it is red it is put to one side, and if it is

black it is returned to the bag. A second drawing is then made

from the bag.
@ What is the probability that both balls are red? 1
(if)  What is the probability of one ball of each colour? 2
(b)  Find the value of aif [(2x+1)dr=14 2
’ 2

(¢)  ABCD is a parallelogram. Through C a straight line is drawn
cutting AB, AD (both produced) at X, Y respectively.

@) Show that ZLCBX = £YDC 1
(if)y ~ Prove that ADCY is similar to ABXC and hence show 3
X _4D
AB DY’

Vawe=s

(d)  Sketchthecurve y=1-sin2x for 0<x<z 3

b

Question 6.  (Start this question on a new pagé)

(a)  Theline y=2x+9 meets the parabola y = +2x at two
points Aand B.Find:
@) The coordinates of 4and B.

(i)  the area between the curves y = 2x#9 and y=x+2x

(b)  4,B,C and D are respectively the points(0,2), (0,8), (4,0)
and (6,0). Find the locus of the point P(i, ) which moves so

that the areas of the triangles P4AB and PCD are equal in
magnitude.

(c) A closed tin rectangular box is to have a square base and a
volume of 8 cubic metres. The length of the edge of the base
is x metres.

@) Express the height 7 m, of the box in terms of x.

(ii)  Show that the total surface area A square metres, is given

by 4 N
X

(iii)  Find the value of xfor which A4 is a minimum. Hence find the

. smallest area of tin sheet necessary'to fulfil these specifications.
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Question 7. (Start this question on a new page) Marks
(a) The curve with equation y = tx, [(x +3) is called Tschirnhausen’s 4

cubic.
Find the volume of the solid generated when the area enclosed

by the loop is rotated about the x -axis
¥
3

(b) The diagram below represents an area of land bounded by a river 3
and a straight fence which 1s 1 kilometre in length. Four subdivisions
are made at equal distances-along the straight fence as shown in the
diagram. The distance from:the fence to the river is indicated. Use
the Trapezoidal rule with 5 function values to find the approximate
area of the land.

"(¢)  Find the coordinates of the point on the curve y = %xz -3x+2 2

at which the tangent is parallel to the line 4x-2y-7=0.

Question 7 part (d) is on the next page

(d)

The curve y = f(x) has a second derivative given by
d’y g . .
== (x—2)"(x~3), find the x coordinate of any possible

points of inflection and show that there is only one inflection.

Question 8.  (Start this question on a new page)

(@

®

(©

If water drains from a.cylindrical tank according to the formula
2
V= 5000(1 —%) , where V' is the volume of water in the tank

at any time . V isin litres and ¢ in minutes.

@ How much water is initially in the tank?

(i)  How long will it take to empty the tank.

(iii)  Find the rate at which the water is flowing out of the 4

tank after 10 minutes

The position of a particle moving along the x-axis is given by

-2/ _8+16¢, where ¢ is the time in seconds and x is

x=8e

measured in cm.

(i)  Show that the particle is at rest when ¢ =0

(i) What is the limiting velocity which the particle approaches
ast increases?

(iii) Show that the acceleration is 32 -2v

A disease is spreading through the community. Let N be the
number of people with the disease after ¢ days. Let D be the
rate at which the number of people who have the disease is
T 40 Y

increasing. It is known that D=5+ rovi R

Initially 20 people had the disease. How many would you expect
to have the disease after 10 days?
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Question 9.  (Start this question on a new page)
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The graph below is y = f(x)

. f
' \//

24 K(d.) 5D

On your answer sheet draw a neat sketch of the derivative y = f"(x)

Show clearly what happens at x=0 andat x=a.

Find the equation of the sﬁaight line £, such that the

x axis is the bisector of the angle between the line with
equationSx+4y =1 and the liné, k.

The sum of the three middle terms of a nineteen term
arithmetic series is 57 and the sum of the last three is 105,

find the second term.

Xing Borrows $240 000 in order to buy a house. Inferest of

6% per annum on the loan is calculated monthly on the balance
owing.

The equal repayments of $A/ , are made monthly and the loan is
to be repaid over 20 years.

@) Show that A4, the amount owing at the end of 2 months
is given by A4, =240000x1.005> - M (1+1.005).

1200x1.005%°
1.005*0 -1

(iii)  Find the value of M correct to the nearest $.

(i)  Showthat M is given by M =

Marks

Question 10. (Start this question on a new page)
(@)  The equation x*+3x-2=0 has roots a, .
@) Find ¢+ f and af.

(i)  Hence or otherwise find the equation with roots a2, 5%.

(b)  Find expressions for the perpendicular distances from (x,, yl)
to 7x—-y+9=0 andto x+y—1=0 andhence find the locus of
the two lines bisecting the angles betweerix the lines 7x-y+9=0

and x+y—-1=0.
(©)  Twocircles have radii 4 cm. and 7 cm. respectively. Their

centres are 8 cm. apart.

Find the length of the arc of the smaller circle cut off by the larger circle.

End of Examination

Marks
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