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ABBOTSLEIGH

e T Marks
. Question 1 (12 marks) -
Use a SEPARATE wrifing booklet
(2) Simplify 6—(4x+2). 1
AUGUST 2006 (b) Solve x*+3x-10=0. 2
YEAR 12 (c} Evaluate, correct o 3 significant figures
ASSESSMENT 4 -
TRIAL HIGHER SCHOOL CERTIFICATE T 22 2
EXAMINATION 6.7-5.1

-8
d) Simplify - . 2

(@) ity 2x—4

| Mathematics

General Instructions

Reading fime =5 minutes.

Working time — 3 hours.

Wirite using blue or black pen.
Board-approved calculators may be used.
A table of standard integrals is provided.

every question.
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All necessary working should be shown in

Total marks (120}
» Attempt Questions 1-10.

¢ All questions are of equal value.

Goods and Service Tax (GST) is added to goods for sale by increasing the cost price by 10%.

{e)
If the selling price of an item is $231, what was the GST? 1
(fy () Solvethe equation |2x+3|<7. 2
(i) . Graph the solution to part (i) on the number line. 1
(g) Solve si=L 1
C 125
Question 2 (12 marks)
Use a SEPARATE writing booklet.
(a) Differentiate:
; 1
i 1
i =
® 6x°
(“) Pasd 1
1

(i) log,(x+5)
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Question 2 (cont) Marks
. - . - g tan Az dx . 1 Question 3 (12 marks) Marks
(b) Usethelistof stqndard integrals to find '[sec xtan4x Use a SEPARATE wrifing booklet.
() Find the primitive function for: (@ () On atleast one-third of a page, plot the points 4(4,4) and B(0,7) on a number
plane. 1
. 2 x 1
i sec’® =
0 >
, (iiy  Find the length of 4B . 1
M = 2
* (iif)y Find the gradient of 45 . 1
. 3x 1 |
(i) e c (iv) Show that the equation of 4B is 3x+4y—28=0. 1
(d) Find the shaded area shown for the curve y = 2sin2x: 2 N . ‘
(v)  Given the point D{~L1), find the perpendicular distance from D to the line 4B . 2
21Y '
(vi) Find the y -value of the point C(—9,y) such that 4B is parallel to CD. 1
{vil) Find the area of the trapezium 4BCD. 2
(b) (i) On the same sét of axes skefch the graphs of y =ﬂ and y=tanx for 0Sx<2x
: Fid

24

(e) The following illustrates the function, y =f(x) for x=0 to x=10.

4y
3_

‘ X
0 3 6 10
7=1(x)

The curve from x=0 to x=23 is a part of a circle of radius 3 units, similarty for that part of
the curve from x=3 6 x=6. From x=6 to x=10, the functionis a straight line.

Explain why jlbf(x)dx ==5.
[
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(in)

{(indicate all essential features).

Use your graph to determine how many solutions there are to the equation

4
tanxz—E for 0<x<2x.
ba

Question 4 (12 marks)
Use a SEPARATE writing booklet.

{a) If & and B are the roots of the quadratic equation 3x* +6x+1=0, find the value of

0]

(i)

(ifh)

a+f

ap

o+ p?
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—Que ﬁul—l_s_(»\..u' .f) Marks
Question 4 {cont) Marks -
() '
& Az g
{(b) Thecurve y= f(x) has a gradient function of E: 2x+3. The curve passes through the 4cm
Vg
point (2,—1). Find the equation of the curve. 3 y
NOT TO SCALE
(c) A soccer goal mouth is 8 metres wide. If a player is standing in front of the goal mouth 4 C
metres from one goal post and 10 metres from the other goal post, through what angle must
she shoot to be stccessful in scoring the goal? (Answer to the nearest degree.) 2
d) () Differentiate y=cos’x. 1
z iy Calculate in ten i i k
(i)  Hence, or ctherwise, evaluate J"‘ cosxsinxdx. 2 ® ms of 7, the length of the arc BC of the sector with centrs 4. 1
]
Question 5 (12 marks) (it} Calculate the area of the segment between the straight line BC and the arc of the
Use a SEPARATE wrifing booklet. sector, ¢orrect fo ngarest 0.1cm?. 2
(a) Find the value(s) of k, such that x* +4kx+8=0 has real roots. 3
(d) Forthe parabola (y—z)l :-12(;;4. 4);
(b) For the following curve y = f(x). describe its shape using f” (x) and f"(x). 2
C C (i) state the coordinates of the vertex, 1
AY
(i)  state the coordinates of the focus. 2
y=f(x)
x
0 (i)  state the equation of the directrix. 1
7
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Question 8 {12 marks)
& SEPARATE - Warks = e —QEestor {2 marks)
Usea SEPARATE Writing bookiet Use a SEPARATE writing booklet. Marks
(a) Find the equatiorf of the tangent to the curve y =¢®™*' at the point where x=0. (Give your -
answer in general form.) 2 (a) A referendum was held in the city of Toowoomba and the people asked if they would
consider having recycled water for drinking. 40% were in favour of the proposal, while 60%
were against. f two people were chosen at random, what is the probability that
(b) Sketchthe curve y=In(x-2), clearly showing any intercepts and asymptotes. 2
(i)  both agree to use recycled water for drinking? 1
(c) Use Simpson’s Rule with 3 function values to evaluate JO_“ secx dx. (Answer correct to two (i) one person is against using recycled water for drinking? 2
decimal places.) 2
(B) Forthe curve y Ly orin
. 3
C C
@ () find the stationary points and determine their nature. 3
NOT TO SCALE (i) By.solving y"=0 we can see that there may be an inflexion point at x =0. Whatelse
must be done to show that {0,2) is an inflexion point? 1
(i)  Sketch the curve in the domain —4 < x £ 4, showing all essential features (there is no
<P need to find the x -intercept). v 2
{c) S
P
. . I ; 4cm
(i)  Find the area of the rectangle OQORM interms of e, if the coordinates of M are (3,0). 1 . R
¢ C e NOT TO SCALE
(i) Find the shaded area POR in terms of e. 2 o
T
(i) The section of the curve y =¢” from P to R is rotated 360° about the x-axis to formi In the diagram above, PR=RQ =4cm and PQ=RS=RT =6cm.
a'solid. Calculate the exact volume of the solid generated. - 3 .
(i)  Prove that APRQ ||| ARST . 2
1
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(i) Find the length of ST .
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Question 8 {127 1drks) i
Use a SEPARATE writing booklet. Marks

(a) A siudent decides to save money over one year. In her first week she puts aside $0.10. In
the second week, $0.40, then in the third week, $0.70, and so on with constant increases

over time,

(i)  What amount will she deposit in her 52" week? 2

(i) How much has she saved altogether over the year? 2
{b) 4BC is an isosceles triangle with AC = BC. The side AC is produced to D and CX is

paraflel fo 4B such that ZXCD is acute. ZBC4 =80°.

(i) Draw a neat diagram to illustrate the information given above. 2 C—

(i) Explain why ZXCD =50°. 2
(¢) For 0<x<2sw,solve tanx - 2
€ S o s = .

NG
2

(d) Solve 3log,2=log, x—log,3.

Question 9 (12 marks)
Use a SEPARATE writing booklet,

(a) Josephine borrows $300 000 to buy a unit. Interest is calculated monthly at the rate of 6%
per annum compounded monthly. She agress to repay the loan with egual monthly
instalments of M at the end of each month for 20 years. Let 4, be the amount owing after

n rmonths.

() Find an expression for 4,. 1

(i) Show that 4, =300 000(1.005)2 —M(1.005)—M . 1
3

(i) Find the amount of the monthly repayment (to nearest 5 cents).

A 13 istheriaic Tral 5,08 10

_— SOTSTHOTT 9SO

(b) A particle moves along a straight line so that its distance x metres from a fixed point O is
given by x=4-3t+12/n (r+3) where the time ¢ is measured in seconds.

(i) Whatis the exact initial position? 1
(i) Find expressions for the velocity and acceleration of the particle at time 7. 2
(i) Find the time when the velocity of the particle is zero. 2
(iv) What is the exact distance that the particle has travelled in the first 2 seconds? 2

C

Question 10 (12 marks)
Use a SEPARATE writing booklet.

(a) The perimeter of an isosceles friangle is 16em. The length of each of the equal sides is

(8-x)em.’

{fy Show the height, #, of the triangle is (4\/4—x)cm. 2
(ify  Show that the area of the isosceles triangle, 4, i1s4 = 4x</4—-x. 1
(i)  For what value of x is the area of the triangle maximised? 3

C (b) A Geiger counter is taken into a region after a nuclear dccident and gives a reading of 40 000.
- One year later, the same Geiger counter gives a reading of 36 000. 1t is known that the
reading N is given by the formula
N=Ne™®

where &, and k are constants and ¢ is the time measured in years.

(i)  Evaluate the constants N, and k. 3
(iiy  Mis known that the region will become safe when the reading reaches 400: After how
many years will the region become safe? (Answer to the nearest whole year.) 3

END OF PAPER
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