Name:

Teacher:

Class:

FORT STREET HIGH SCHOOL

2006

HIGHER SCHOOL CERTIFICATE COURSE
ASSESSMENT TASK 4: TRIAL HSC

Mathematics

Time allowed: 3 hourS
(Plus 5 minutes reading time)

Outcomes Assessed Questions Marks

Chooses and applies appropriate mathematlcal techniques in orderto | 1,2
solve problems effectively

Manipulates algebraic expressions to solve problems from topic areas | 4, 6, 8
such as functions, quadratics, probability and series .

Demonstrates skills in the processes of differential and integral .3, 5,7
calculus and applies them appropriately
Synthesises mathematical solutions to harder problems and 9,10

{ communicates them in appropriate form

Question 1 2 3 4 5 6 7 8 9 10 Total | %

Marks M2 12| 12| 12| 12| 12| 12| 12| M12] 12| 120

Directions to candidates:

e Attempt all questions

o The marks allocated for each question are indicated

» All necessary working should be shown in every question. Marks may be deducted
for careless or badly arranged work.

e Board ~ approved calculators may be used

¢ Each new question is to be startéd on a new page

STANDARD INTEGRALS
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Question 1 (12 marks) (Start a new page) Question 2: (12 marks) {Start a new page)
47
a) Given that v =% find the value of v when ¢ =2.04x10°, giving your answer 4
t°+1 '
in scientific notation correct to 2 significant figures. 2
b) Find those values of x which satisfy the inequality 5-2x23. 2 4P

v

c) Given log, 2=10.3869 and log, 3 =0.6131 find o C X
i) log,(1.5) 1
i) logs24 1
in the diagram AB=BC and CD is perpendicular to AB.
d) Simplify: a-a xfifzz”_lﬂ 2 CD intersects the y axis at P.
a a -
Copy the diagram onto your answer sheet.
-2 x<-3 )
e) If f(x)= x+1 -3<x<l. a) Find the length of AB
%% x>1 b) Hence show the co-ordinates of C are(2,0)
i) Find the value of f(~3)+ f(0)- 7(2) 1 .c) Show the equation of CD is 3x+4y=6.
iiy Write down an expression for fla® +1 1
) P fla*+1) d) Show thatthe co-ordinates of P are (0,1%).
. e) Use Pythageras’ theorem on APOC to show the length of CP is 2l units.
f) Find x if log, 2 =log, 3 2 2

f) Prove A ADP is congruentto A COP.
g) Hence calculate the area of the quadrilateral DPOB.




Question 3: (12 marks) (Start a new page)

a) Differentiate
) y=xx
. e” +2x
i) y=
X

jiiy y=0@-4x)

b) Find
i) jﬁdx

) 2}(2::-—17}& '
1 X

¢) The figure below shows the graph of y = f*(x) where f*(x) is the derivative of a

function £(x). The domain of f(x) and f'(x) is ~3<x<3

/]

-3 -2 -

Copy the diagram onto your answer sheet.

i) By considering the graph of y'= f'(x), explain why the graph of y = f(x) has

two, and only two stationary poirits.

iiy For what values of x does y = f(x) have a relative maximum? Justify your
answer.

iy Given that f(~3)=0 sketch a possible graph of y = f(x) on the same axes
that you drew the graphy = '(x).

Question 4: (12 marks) (Start a new page)

14
a) Evaluate »'17-2n.

n=s

b)
Find the value of x, giving reasons.
c) R Roundabout
NOT TO SCALE
450 550m
E)ntrance P
Olympic — Main Enttance to
Park M Olympic Site

The diagram shows the route MPR, followed by a shuttle bus from the main
entrance to the Sydney Olympic Site (M), via a roundabout (R), to the entrance to
Olympic Park (P), where the principal stadiums are sited. R is 550 metres at a

bearing of 325° from M, and P is 450 metres at a bearing of 250° from R. Itis
proposed that an overhead cable car be built directly from M to P.
i)y Copy the diagram onto your page and show that ~MRP measures105°.
iiy Calculate the distance MP, covered by the cable car (to the nearest m).

d) Let o and g be the roots of the equation x> —5x+2=0. Find the values of

)y a+p
iy of
iify (@ +1¥8+1)

€) Solve 2sind =-~1 for 0° <9° <360°




Question 5: (12 marks) (Start a new page)

<) The graph of y=1+4x-x? over the domain 0<x <5 is shown below

a) Thecurve y=ax’ +—l12- cuts the x-axis at x =1, and the gradient of the tangent )
X Diagram not to scale
at this point is 2. Find the values of a and 5. : 3

b)

y v x
T 2 1 A

< . . . i) What is the range of y over this domain?
The shaded region shown in the diagram is bounded by the x and y axes,

X . 5
the curve ¢” = and the line y =1 ii) Evaluate {1+4x-x dx and hence determine which area 4, or 4, is
3

A solid is formed by rotating the shaded region about the y axis. Show that .
. \ greater? Give reasons.
the volume of the solid is given by 4x j'e“dy and find the volume correct to 2
0

. 2
decimal places. 3 d) Show that Se029= ‘12 .
tan“@ sin“@

{Q5 continued over)




Question 6: (12 marks) (Start a new page) Question 7: {12 marks) (Start a new page)
a) Forwhat values of m does the quadratic equation a) A defence system of a city has both ground-to-air missiles and anti-aircraft guns.
2 The missiles have a 0.85 chance of hitting an attacking plane while the anti-
(5m=3)* ~dmx+m+1=0

aircraft guns have a 0.2 chance of hitting it.
have one real root. ' 3 ‘
i) A single plane attacks the city. Find the probability that it will not be shot

down by either the missile or the gun.
i) If two planes attack the city, what is the probability at least one is shot down?

b) Find the coordinates of the vertex and the focus and the equation of the directrix

of the parabola y* -2y —~15=4x. 3

b)
¢) A caterer organises parties for groups of up to 200. She calculates the cost price i) Use the Trapezoidal Rule with 2 strips (i.e. 3 function value), to find an
of a party by allowing $22 per head for the first 10 guests, $21 per head for the

4
i approximate value for fa‘dx.
next 10 guests, and so on, allowing one dollar less per head for each H

subsequent group of 10 guests or part thereof. ii) Hence find an approximate value for the shaded area in the diagram below.

Y
i) Show that the cost price, in dollars, for each guest in the »* group of 10 o3
guest, or part thereof, is given by

T,=23-n

where T, is the n” term of an arithmetic series. 1 , x
4

fiy Find the increase in the cost price of a party if 4 more persons are added to a
¢) The diagram shows the graphs y=x?—2x-3 and y=x+7. The graphs

guest list of 85. 1 intersect at the points A and B.
iiiy Determine the cost price of a party attended by 115 people. 2 vor o
iv) If the caterer wishes to make a 25% profit on the cost price, calculate the SCALE
average charge per head (to the nearest 5 cents) for a party of 115 guests. ‘ 2
A
A "

i) Find the coordinates of A and B.

ii) Find the area enclosed by y=x*-2x-3 and y=x+7.




Question 8: (12 marks) (start a new page)

a) A PIN number for a security code consists of a 3 digit number where each
number-can be any of the numbers (0, 1,2, 3,4,5,6,7, 8, 9)

i) Find the probability that a PIN number entered at random will break the code. 1

i) A thief knows that the middie number is 4 or 6. What is the probability that she

will break the code (entering one PIN number at random)? 2

b

~

A geometric series has a second term of 8 and the ratio of the seventh term to
the sixth is 3.

i} Find the common ratio ». 1
if) What is the first term a? 1
iiiy Calculate the sum of the first 12 terms. 1

It is to be in the shape of a closed cylinder with

¢) With the breaking of the drought in the Narrabri
area, Farmer Jo wants to install a new water tank. @ I
radius » metres and height 4 metres as shown in h
the diagram. The surface area of metal to be used

in the tank’s construction is 30 square metres. © l
i) Find an expression for 4 in terms of ». 2

iiy Show that the volume ¥ m® of the tank is given by the formula V =15 —=>. 1

iif) Find the radius {to the nearest cm) if the volume of the tank is to be maximised. 3

Question 9: (12 marks) (Start a new page)

a) Don planted aGrevillia hedge. The plants were 20cm tall when he planted them.
After 1 year they were 1m tall. The next year they grew-60% of the previous
years growth to a height of 148cm. They-continued to gfow 60% of the previous
year’s growth each year until they reached their maximum height.

i) What was the height of each Grevillia after 3 years?

i) Calculate the maximum height of the Grevillia hedge.

b) Consider the curve given by the function f(x) = x* +;12—.

i) State the domain of the function.

iy Determine if the function is odd or even.

i) Describe the behaviour of the curve as x gets very close to zero.

iv) Find the coordinates of the stationary points and determine their nature.
v) Explain why the curve is concave up for all values of x in its domain.

vi) Sketch the curvefor -2<x<2.

-




Question 10: (12 marks) {Start a new page)

a) The population of a certain town at the beginning of the year 2000 was 100 000.

The population increases (due to births and new arrivals) by 12% each year, but
also decreases (due to departures and deaths) by E people each year.

i}y Prove that the population at the beginning of 2001 was 112000-E.

iiy Show thatth after 2 years is 125440-2.12E.

iii) If the population at the beginning of 2006 is 140000, calculate the decrease E
due to departures and deaths each year (to the nearest whole person).

e pOyulad i1l

b)

iy Show thatﬂz—:—) =e" +xe*.

2
iiy Hence, by integrating both sides of the equation in (i), show that _[xe‘dx =e? +1,
L]

i) The region that lies between the x—axis and the
curve y=e* +x as shown in the diagram is
ro{ated about the x—axis between x =0 and

x =2 to form a solid.

Find the volume of this solid (leave your answer in exact form).

END OF EXAMINATION
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