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General Instructions:

Marks for each question are indicated on the Section 1 Multiple Choice
question. . )
Approved calculators may be used Questions 1-10
All necessary working should be shown 10 Marks

Full marks may not be awarded for careless work or

illegible writing

Begin each question on a new page
Write using black or blue pen

All answers are to be in the writing booklet provided 60 Marks
A reference sheet is provided

Section IT Questions 11-14




Section 1
Multiple Choice (10 marks)
Attempt Questions 1- 10

Use the multiple-choice answer sheet for Questions 1-16¢

o2

1. What is the value of lim —— ?
x—=0 2x
A. 0
1
B. -
4
C. 1
4
2. What are the coordinates of the point P that divides the interval joining the points 4(1,2) and
B(7,5) internally in the ratio 2:17
A. (3,3)
B (3,4)
C. (5.4
D (5,3)

3. When the polynomial P{x) = X" — 55"+ kx + 2 is divided by (x + 1) the remainder is 3.

What is the value of £?
A. -7

B -5

C. 5

D 7



4. A,B,C and D are points on a circle with centre O. BC is parallel to AD.
£ADO = 20° and £BCO = 50°. Let £BAO = x°.

Not to scale

What is the value of x?

A, 15
B 35
C. 40
D 55

5. Which of the following is a simplification of 4 1oge(\/; ) ?

A 4k

1

B. 5 X
C. 2x
2
x
T
6. The acute angle between the lines 2x —y=10 and /x—y=0 isequalto 71
—~What is the value of £?
A k=-3ork= L
. -Sork= —7
1
B. k=-3ork= 3

1
C. k=3 =
ofk 3

1
D. k=30rk=§



7. The graph of a polynomial function is shown below.

y
M

What could be the equation of the polynomial represented by the graph?
A y=xQx-D-1y
B.  yp=x(x-1)x-2)
C.  y=xQx+ -2

D.  p=xQx+DE+1)

3
8. Which o f following is an ex ion for J e )
1ne O 1011OWINg 1 Pression m X

A. 3sin” (@x)+ C

B. 3cos (dx) + C
3 .

C. zsm 4x)+ C
3

D. 7 cos (4x)+ C



d .
9. Which is an expression for o (tan 1(2x +1)7?

A.

1
4x2+4x-i~2
1

2x2+2x+1

1
4x2+2
1

2x2-|-1

10.  What is the general solution to the equation 2sin’8 + Scosf + 1= 0

A.

2m .

2nm £ 3 where # is an integer.
St L

2nw £ i where n is an integer.
L) . .

2nm P where n Is an integer,

L . .
2ntt £ 3 where # 15 an integer.



Section I

Total Marks (60)
Attempt Questions 11 — 14,

Answer each question in your writing booklet.

In Questions 11 - 14, your ;esponses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 mark)

(a) Solve =2

4x—-1"

(b)  Solvetheequation sm2x +cosx=0fr0 < x < 2n

‘ a1l 2 . 3
(c)  Find the exact value of sin [cos : [5} + tan 1( —ZJ :l

(d)  Differentiate X cos'l(Zx).

(e) In the diagram ABCD is a cyclic quadrilateral. 4D produced and BC produced meet
at £. AB produced and DC produced meet at F. £DEC = LBFC.

A - B F
6] Copy the diagram into your answer booklet.
(i) ~ Show that LADC = £ABC.
(ii) Show that AC is a diameter of the circle through A,B,C and D

End of Question 11
.7-



Question 12 (15 mark) (start a new page)

(a) Use Mathematical Induction to show that for all positive integers n = 1

Ix2+2x2' +3x 2+ 4ux2" " =1+@m-12"

(b)  Anoil slick in the shape of a circle is spreading across a lake, such that its radius is
increasing at a rate of 0.1 m/s.

Find the radius of the oil slick when its area is increasing at a rate of 2zm?/s.

(©)

The diagram above shows the variable points P(Qap,apz) and Q(2aq,aq2) on the

parabola X = 4qy.
M is the midpoint of PQ.

P and Q move such that the gradient of the tangent at P, is four times the gradient of the
chord PQ.

1
(i) Show that g= - 5 P

(ii) Show that as p varies, M moves on a parabola.



> x+2

2 (x + l)2

(d) Use the substitution »=x + 1 to evaluate in simplest exact form [

] s
(e) The region bounded by the curve y= cos 'x and the y axis between y= 2 and

T
Y=y is rotated through one complete revolution about the y-axis. Find the exact

volume of the solid formed.

End of Question 12
9.



Question 13 (15 mark) (start a new page)

(2)

(b)

(c)

(d)

At time t years the number N of individuals in a population is such that N =P + 100¢"

for some constants P and k.
dN
(i) Show tha o k(N — P).

(ii) If initially the population size is 600 and is increasing at a rate of 12 individuals

per year, find the values of P and k.

Omn a certain day, low tide for a harbour occurs at 4:00 am and high tide occurs at 10:20 am.
The corresponding depths are 3 m and 5 m respectively. The tidal motion is assumed fo be

simple harmonic.

3t
(1) Show that the water depth, y metres, is given by y =4 — cos To where ¢ is the

number of hours after low tide.

(11) A boat requires a depth of at least 4.5m.
What s the eatliest and the lalesl Hme thal the boat can be in the harbour before
5:00pm on that day?

A particle 1s moving in a straight line. At time t seconds it has displacement x metres
2
16-x

X

to the right of a fixed point O on the line and velocity v ms! givenby v=

Initially the particle is 1 metre to the right of O.

()  Showthat x=~16~-15¢>.

(ii) Find the limiting position of the particle.

) T
Consider the function f{x) = sin 1(1 - )+ >

1) Find the domain and range of the function.

(11  Sketch the graph of the function, clearly showing the shape of the curve and the
co-ordinates of the endpoints.

End of Question 13
-10-



Questien 14 (15 mark) (start a new page)

(a) A firework is fired from O, on level ground, with velocity 70 metres per second at an
angle of inclination 8. The equations of motion of the firework are x = 70¢ cost and

y="70f smb — 4.9¢. . (Do NOT prove this.)
The firework explodes when it reaches its maximum height.

Y=z

180

(i) Show that the firework explodes at a height of 250 sin°® metres
(i) Show that the firework explodes at a horizontal distance of 250 sin 20 metres from O.

(iii) For best viewing, the firework must explode at a horizontal distance between 125 m
and 180 m from O, and at least 150 m above the ground. For what values of 6 will this
occur?

1= 1
X" —1

() (@) Showthat | +x+x*+x + ... +x"=

x—1

(ii}  Use the result from b(i) to show that

-1

IX1+2%X2+43X44+4x8+....+nx2"" =2"n-1+1

-11-



(©)

A plane P takes off from a point B. it flies due north at a constant angle cto the horizontal.
An observer is located at 4, 1 km from B, at a bearing 060° from B. Let u ki be the
distance from B to the plane and let » km be the distance from the observer to the plane.
The point G 1s on the ground directly below the plane.

(1) Show that r= \/ I+ ~ucosa.

(ii)  The plane is travelling at a constant speed of 360 kin/h. At what rate, in
terms of o 1s the distance of the plane from the observer changing 5
minutes after take-off?

End of Examination

212~



Question 14:

a) Please tell the examiner WHY you are setting y = 0

a) (iii} Most students used their information found in parts (i) and (ii) to do this part.

If so, then one set of solutions gives that @ = 51°. The other set of solutions sees the solution to

% <sin28 < %-z- . There are 2 sets of answers here: the first is in the first quadrant, and does not give angles

greater than 517 so offers no solution. Most students somehow got to this point. BUT there are a second set
of solutions in quadrant 2, leading to 67° < @ < 75°. Not many were perceptive enough to get these.

The other “method” was to find the equation of the trajectory, then substitute iny =150 and x = 125 thenx =
180, and solving for 8. This was very involved and led to many errors. Probably two students who did this 2
pages of work involved got anywhere.

b) (i) The formula is given. You cannot just “requote it”! The important part is that there are n+1 terms.
There were 3 methods:

1. The one in your solutions.
2. Multiply (1 +x+ x24+ x3+-) by x-1
3. letSy=1+x+x%+ x4 +xP

then xS, =x+ x%+ x3 4 .+ x4 x*71

So Spfx—1)= x"1—~1

xR‘I'l_l

DS =1+x+ 22+ x4 x"=

x-1
For 1 mark, don't start using Mathematical Induction!

{b) {ii) Using Mathematical Induction was NOT foiiowing instructions to use part (b) (i) above., but would get
you 2 marks out of 3 if it was done well (not often!)

(c} Last question, so meant to be difficult.

























































TRIAL HSC 2019 EXTENSION 1 — Markers comments

Question 11:
1
a) x = " needs

b) Please don’t divide by cosx as you lose half the answers and remember the correct quadrants in

RADIANS.
c) tan'l(:f) = 4% quadrant
d} Learn the rule to differentiate inverse cosine

e) Learn the correct reasons and state which triangle etc you are referring to. Most students had very poor
setting out and reasoning.

Question 12:

a) Please learn how to correctly set out mathematical induction. Use LHS = ..... = RHS method working
methodically down the page. Also, don’t forget to add that k is a positive integer.

da . .
— = Zmr and substitute in

b) Some students did not realise that you need to link the area of a circle to obtain — =

the given information to find the value of r.

c) (i} Show means do not skip steps. You must derive the gradient of the tangent at P and the gradient of the
chord PQ first for one mark.

(ii) Poorly done question. You must always eliminate the parameter and show the locus in Cartesian form,

d) Don’t forget to change the bounds to be in terms of u. Silly mistakes when integrating% lead to carry
errors.

e) Several students thought that ;752- is a larger fraction than % and put the bounds in the wrong spot. Many

stated that the integral of cos2y is —ésinz;v. You should know your basic integrals and if necessary, refer to
the reference sheet to check and avoid silly mistakes with the signs.

Question 13:
ail} about half of you didn’t solve this correctly, “initially” means t=0 so no log involved.

bi) small sketch or mention of amplitude needed to be made, not just assumption. n needed to he calculated
with formula, centre of motion is 4. This with some explanation, achieved 2 marks.

ci) one mark deducted if in final step no mention of initial condition.

d) If not sure of shape of graph or where to start, make substitutions.
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