Name:

Teacher:

Class:

) [
FORT STREET HIGH SCHOOL

2012

HIGHER SCHOOL CERTIFICATE COURSE
ASSESSMENT TASK 3: TRIAL HSC

Mathematics Extension 1

Time allowed: 2 hours
(plus 5 minutes reading time)

Outcomes Assessed Questions
Chooses and applies appropriate mathematical techniques in 1-10
order to solve problems effectively
Manipulates algebraic expressions to solve problems from topic 11,12
areas such as inverse functions, trigonometry and polynomials
Uses a variety of methods from calculus to investigate 14
mathematical models of real life situations, such as projectiles,
kinematics and growth and decay

Synthesises mathematical solutions to harder problems and 13
communicates them in appropriate form

Total Marks 70 SectionI | Total 10 | Marks
Section I 10 marks Q1-Q10
Multiple Choice, attempt all questions, Section II | Total 60 | Marks
Allow about 15 minutes for this section Q11 /15
Sectionll 60 Marks Q12 /15
Attempt Questions 11-14, Q13 /15
Allow about 1 hour 45 minutes for this section Q14 /15

. Percent
General Instructions:

e Questions 11-14 are to be started in a new booklet

e The marks allocated for each question are indicated

e 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



SECTIONI I MULTIPLE CHOICE (10 MARKS)
CIRCLE CORRECT ANSWER

Question 1

Question 4

. dx
Find f—'—16—9x2

sin3x
)

Find limx_,o( ox

a) sin~( %)

a) 1

b) cos™1(Z)
3
b) =
2

c) %sin'l(%x)
c) =

1. 4,3

d) ;sin 1(Tx)
d -

Question 2
dx Question 5

Find f 25+16x2

o In how many ways can a team of 8, 4 men

Yean-1( 3
a) s tan ( 4) and 4 women be formed from a group of

b) ~tan! (4—x)

40 5

6 men and 8 women?

a) 604800
b) 85
Lean—1( 2
c) stan™ () ) 1050
d) 3003
Ltan—1( ¥
d) S tan (5)
Question 6

Question 3 o
If t= tan; ,then tanf =

Find the domain of y = cos‘l(z?x)

2t
a) 1-t2
a) -3<x<3 -
b) 2o, <2 b 1+t2
3 - 3 )1—t2
) —2<x<2 1—¢2
C
5 5 ) 1+t2
d —=-<x<-=
2 2
2t+1
d)



Question 7

Given P(x) = 3x3 —2x? — 4x

What is the remainder when P(x) Question 10
Is divided by (x +3). The solution to (2x —5)(x +3)(6 —x) <0
a) 78 1S
a) —25<x<3,x=6
b) -87
b) 3<x<6,x<-25
c) -78
c) -3<x<25,x=>6
d) 87
d 25<x<3,x=>-6
Question 8
Spare Working Area
Evaluate to 3 decimal places.
1 2x+1
a) 0.424
b) 4.236
c) 0.242
d) 0.538
Question 9

In how many ways can 6 people
be arranged in a circle?

a) 720

b) 120

c) 6

d) 500



SECTION I (60 MARKS )

Question 11 ( 15 Marks ) Use a SEPARATE writing booklet Marks
3x+4
a) Solve the inequality o > 2 3
b) Evaluat fs xdx using u=+v4x+5 3
valuate =
1 V4x+5 g
c) Captain Barbossa is walking along a straight pier and observes a mast 4

Bearing 040°T with an angle of elevation of 15°, after walking 100 metres
along the pier the same mast is on a bearing of 300°T and an angle of
elevation of 18°. Find the height of the mast to the nearest metre.

d) Draw a neat half page sketch of the Yy = 3 Sin_l( g - 1) 3

Stating the domain and range.

e) Thecurvesy = x2 and y = x3 intersect at A(0,0) and B(1,1). 2
Find the size of the acute angle between these curves at the
Point B, to the nearest minute.



Question 12 ( 15 Marks ) Use a SEPARATE writing booklet Marks

a) Express /3 sinx + cosx inthe form Asin(x+x) 2
Where & is in radians and A > 0.
Hence or otherwise,
(i) Sketch the graph of y = /3 sinx + cosx 2
for 0 <x <2m.

(ii) Solve the equation V3 sinx + cosx = g 2
Correct to 4 decimal places.

b) At the Cafe at the end of the pier Captain Barbossa ordered a
Cup of coffee, the cooling of which follows the following

Differential equation
dr

prl —k(T —E)

Where T is temperature of the coffee and E is the temperature

of the environment . Temperature is measured in degrees Celsius
and the time t is in minutes. The environment temperature

is a cool 16°C

(i) The coffee at 92°C was left to stand on the table 4
for 3 minutes after which it had cooled to 72°C,
Derive a solution to this differential equation and
calculate the value of k Correct to 4 decimal places.

(ii) If Captain Barbossa can drink the coffee at 55°C, how 2
Long does he have to wait?
(Correct to the nearest minute)

c¢) Consider the equation 3
x3+6x2—x—-30=0

One of the roots of this equation is equal to the sum of the other
two roots. Find the values of the three roots.



Question 13 (15 Marks) Use a SEPARATE writing booklet Marks

a) Two points P(2ap, ap?) and Q(2aq, aq?) lie on the parabola

x% = 4ay.
(i) Derive the the equation of the tangent to the parabola at P. 1
(ii) The tangents at P and Q intersect at 60°, 1

Showp —q =3 (1 +pq)

(iii) Given the tangents intersect at T(a(p + q), apq)

Find the locus of T as P moves on the parabola 2
x% = 4ay
b) At the Aquarium in the middle of the pier there is a tank of 2

8 Clownfish, and another tank of 7 Blue tang.

Captain Jack Sparrow wants his fish tank to contain 6 fish.

Fish are selected at random from both tanks.

What is the probability Jack’s tank will contain at least 4 clownfish?

¢) Prove by mathematical induction 3
47™ + 53 x 147™1 is divisible by 100 for all integers n > 1.

d) One solution of the equation 2cos2x = x + 1 is close to x = 0.4 3
Use one application of Newton’s Method to find another approximation
to this solution. Give your answer correct to 4 decimal places.

e) 3



Question 14 ( 15 Marks ) Use a SEPARATE writing booklet

a)

b)

The temperature in the captain’s cabin obeys the laws of simple
harmonic motion. The door can only be opened when the
temperature reaches 22°C in the cabin, below this temperature
the door expands and cannot be opened.
The temperature in the cabin was at a minimum
of 10°C at 6am by noon it was at a maximum of 30°C.
(i) Find an expression for the rise and fall

of the temperature in the cabin.

(ii) At what time, to the nearest minute, can Jack Sparrow
first enter the captain’s cabin (after 6am)?

(iii) How long can Jack remain in the cabin, to the
nearest minute, before the door jams shut?

In the captain’s cabin is a sea water spa, containing 800 litres,

it was leaking 10 litres per minute. To keep the water in the spa level,

Jack decides to pump in sea water at 10 litres per minute;

the local sea water has a salinity of 950grams/litre.

The spa initially contained 750kgs of salt.

(i) Is the amount of salt in the spa increasing or
decreasing over time?

(ii) Set up a differential equation and derive a solution to the
amount of salt in the spa at any time,

(iii) How much salt is in the spa after 5 hours?

Answer to the nearest gram.

Where is captain Barbossa? Jack wandered the deck of the Black Pearl;
There’s Barbossa 30 metres up the perpendicular mast, in the crow’s nest.
Barbossa throws a gold coin upwards at 20m/sec at 45° to the horizontal,

from where he is in the crow’s nest 30m above the ship’s deck.
Simultaneously a parrot was released from the base of the mast.

The parrot flew in a straight line at an angle of 30° to the horizontal

and caught the coin.
(i) Derive the projectile motion equations using g = 10ms~
for the x and y coordinates of the coin.

(ii) What was the speed the parrot needed
to fly, to the nearest km/hr, to catch that gold coin?

Mark
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