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Section 1
10 marks
Attempt questions 1 - 10

Allow about 15 minutes for this section.

Use the multiple choice answer sheet located in your answer hooklet.

1. The acute angle between the two lines 3x+ y—1=0 and 4x~6y =5, is closest to;

A. 15°
B. 38°
C. 52°
D. 75°

2. The point P divides the interval AB in the ratio 3 : 5.

In what external ratio does A divide the interval PB?

A, 3:8
B. 8:3
C. 5:8
D. 8:5

3. Inthe figure below, AB is the diameter of the circle with radius 8 cm. What is the length of the minor arc BC?

127
——— 1
5
87

B. —cm
5
24x

Cc. —cm
5
24

D. —cm
5
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4. When P(x) is divided by x* + 5x — 6, the remainder is the polynomial R(x) =2x—35.

What is the remainder when P(x) is divided by (x—1)7

A =7
B. -6
c. 7

D. -3

5. A particle moving with acceleration ¥ =12sin3¢ m/s? , starts at rest at x =4, What is the maximum speed
of the particle?
A, Om/s
B. 4m/s
C. 8m/s
D. 12m/s

6. If f(x)=x"—2x thenfor x>1, y = f7(x) has the equation?
A ) =(x+])
B. f(x)=1-+/x+1
C. fix)=1+x+1

D. fT(x)=y"-2y

d _1(1] )
7. =—| COS | —||Is;
dx X
-1
A.
V‘xz—l
P
x»x -1
C. L
x? -1
1
D.
xxt—1
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8. j[shdx is;
0

A. 12In5
12
B. ==
In5
24
c. —
In5
D. 24In5

9. How many solutions does the equation sinx =sin2x have in the domain, 0 <x <27 ?

A2
B. 3
C. 4
D. 5

10. A glass of water with a temperature of 4 degrees is placed in a room with a temperature of 18 degrees. After
5 minutes the temperature of the water has risen by 6 degrees.
The equation satisfying this situation is;

LA
3

~ e

A, T=18+14e

2
B. T'=18-4¢°

L
C. T=18-14e’ 7
né
7

£
D. T=18-14e°

End of Section 1
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Section 11

60 marks
Attempt questions 11 - 14

Allow about 1 hour and 45 minutes for this section.

Start each guestion at the TOP of a NEW page In your answer bookiet

in Questions 11 ~ 14, your responses should include relevant mathematical reasoning and/or calcufations.

Question 11 15 marks

m ]-cos2x

a. Evaluate >
x—=0 =x

<4

. Solve u
x+2
¢. Find,
i i(4sin'13x)
dx
i, J-(cos2 3x)dx

d. Give the exact value of;

05
2
Fewrti

o 1+4x

I
e. Show that j(tanz x4+ tanx-i—l)dx =1+In2
0

f.  Write down the general solution to

sinZx = -—~1-
2



START THIS QUESTION AT THE TOP OF A NEW PAGE IN THE ANSWER BOOKLET

Question 12 15 marks

a. The equation 4x’ ~8x+1=0 hasrootsa, f and y
What is the value of

i, apy 1

b. Triangle ABC isinscribed in a circle. The tangent to the circle at A meets the secant BCat D £L4BC = ¢ and

ZADB =90 ~2¢c .
A D
0 -2
c
8
i. Find an expression, in terms of o for ZACB, giving reasons 2
it Show that BC is a diameter of the circle. 2

X

15
¢. lUsethe substitution u#=x+41 toevaluate j dx 3
b

x+1

d. A particle moving in Simple Harmonic motion obeys the ruie x = Acos(2t + &), where « is acute.

Initially, the particle is 6 metres to the left of the origin, travelling with a velocity of 12«/?_, m/s.

i. Find the period of the particle’s motion. 1
ii. Findthevaluesof Aand « 2
lii. When does the particle first reach the centre of motion? 2
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START THIS QUESTION AT THE TOP OF A NEW PAGE IN THE ANSWER BOOKLET

Question 13 15 marks

a. The points P(2ap,ap®) and Q(2ag,aq”) lie on the parabola with equation x*> = 4ay .

y
/

X

3 3 5 g 10 12

i Show that the chord PQ has equation 2y = (p + q)x~2apq

ii. The chord PQ crosses the x — axis at (w2a,0).
Show that p+g =-pqg

ii. Hence, find the locus of M, the midpoint of PQ.

b. A particle is moving along the x — axis with velocity v = v 8x—x* m/s.

i. Find the acceleration of the particle at displacement 3 m.

il. By considering the velocity and acceleration of the particte,
describe the motion of the particle at x =3

¢. Considerthe function f(x)=e" —&™~

i. Showthat ¥ = f(x) isincreasing for all values of x

N A 4x

ii. Showthat f™(x)=In ———————2—— and state its domain.

iii. Hence, or otherwise solve the equation ¢* —¢ * =3



START THIS QUESTION AT THETOP OF A NEW PAGE IN THE ANSWER BOOKLET
Question 14 15 marks

a. Use Mathematical induction to show that for all positive integers n>1:

3 4 nt+2 1
........ + =1

+ + =1-
1x2x2' 2x3Ix2? n(n+1)x2" (n+1)x2"

b. Acircle is inscribed in a square so that the sides of the squares are tangents to the circle.

The circumference of the circle is increasing at a constant rate of 2 m/s, causing the sides of
the square to increase, so that the sides remain touching as tangents.

.//\
N

Find the rate at which the area of the square is increasing when its’ perimeter is 16cm.

c. A ball rolls off a table with a speed of 0.6 m/s. The table is 1.02m high.

i. ignoring air resistance, setting the arigin at ground level, gravity as 10 m/ 52,

125
Show that the trajectory of the ball obeys the rule, y =1.02——=x*

ii. Determine the point at which the balf hits the floor and find its speed at the instant of impact.

iii. Find the angle, & , between the path of the ball and the vertical line drawn through the
point of impact.

iv. Suppose the ball rebounds from the floor at the same angle with which it hits the floor, but
loses 20% of its speed due to energy absorbed by the bail on impact.

Where does the ball strike the fioor for the second bounce, measured along the horizonial,

from the edge of the table?

End of assessment
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Extension 1 Examiner’'s Comments- TRIAL HSC 2018

Question 11

a) needed to write in terms of% for the limit

b} draw a diagram to help
c} i. inccorect use of chain rule

c} ii. Neede to use cos double angle formula to integrate

2
. 1, (1 . . . .
d)4is 2% and 7is (E) ; learn the standard integral farmats of known inverse trig functions

e) Needed to be shown clearly
f} Use the rule that is on the reference sheet and understand that the general solution formula is used as

soon as the inverse sin is applied (see solution)

Question 12
b(i} A of boys did not use correct terminology for “Alternate segment theorem” reason.
(ii) Reason for “Angle sum of a triangle” had to bhe stated, otherwise mark deducted.
c) Errors occurred through transcription or carclessness. Ours is a careful subject so BE CAREFUL!

d{ii) When solving for A and alpha, half of the cohort didn’t realise that x=6 to the left meant x=-6. They also
assumed A is amplitude and had to be positive. Learn from this one!!

(i) No marks deducted for carry through error.
Question 13

L]
{b) (i) a lot of students did not use the chain rule correctly. Some of them did not use x = 5 v2

(b} {ii) the question says “by considering the velocity and acceleration of the particle” but some students did
not consider the velocity and acceleration when describing the motion of the particle.

(c) {ii) some students did not state the domain

Question 14
a) Poor algebraic skills led to many students not obtaining full mark.

b) Students needed to convert units in the questions. They also needed to show that some form of calculus
{chain rule) to obtain marks.

ci) The question was a show that, so students needed to derive the formulas.

ciii)The ball hits the floor when y=0. Students were able to find the x value yet finding the speed caused many
problems for the majority.

ciii) Many candidates had problems finding the angle.

civ) POORLY completed guestion. Many variations for the angle. Students could not find when the ball hit the
floor the 2™ time.,



