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SECTION I: Multiple Choice Questions:

1 1
1. How many integer solutions are there for the inequality | 3 > Z?
x p—
A. 7
B. 6
C. 5
D. 4

2. Consider the equation 3x> + 2x” — x + 5= 0.
What is the sum of the reciprocals of the roots of this equation?

y 1

’ 5
B. =
C. =
D. -5

3. What is the maximum value of 15sin8@ — 8cos@ + 22

A. 9
B 17
C. 19
D 23
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4. Find the cartisian equation of the curve represented by the parametric equations:
x= 4- tandy=3z3.

y=064—-48x + 12x* - x°
y =64+ 48x + 12x° + x°

y =192 + 144x + 36x* — 3x°

S o % =~

y =192 144x + 36x" — 3x°

5. A particle is initially at x = -1. Its motion has a velocity of v = Tt o
e
Which of the folling will be true when the particle is at the origin?

A. t= e, v=1

B. t=1, v=-e"
C. t= ez, v=-1
D. t= ez—e, v=e"

X
6. What is the domain and range of y = 4cos™ 5 ?

A Domai 2 < < 2
. omain: - > < x = 3
Range: -4m < y < 4m.

B Domai ) < < >
. omain: -2 < x = 7
Range: -4m < y < 4m.

C Domai = < < 2
. omain: — = < x = 3
Range: 0 <y < 4m.

D D i 2 < < 2
. omain: — < < x < 3
Range: 0 <y = 4
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2 -1
7. The angle between two vectors ( 3J and ( ) ] is approximately.
cos'l(.S)
cos'l(—.S)

cos'l(l)

S a % »

cos'l(-l)

8. X,Y, and Z are collinear points, with position vectors x, y and z respectively.
Y lies between X and Z.

—_—

] —
Given that |YZ| = > | XY/, which of the following expressions is equal to z ?

. 13
2X 7Y
. 3
2X 7Y
. 33
¥ X
. 3]
' ¥ X

] 2x°
A 2xsin~ (2x) + .
— 4x

2

. -] X
B. 2xsin” (2x) + T——
Jl — 4x

2x°

C.

2xsin” (2x) + T/—/——
J1-—2x

2
X

2xsin’ 2x) + T7/—
J1-2x
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10. A directional field is to be drawn for the differential equation,

dy y
— =2x+=.
dx X X

Which of the following graphs shows the correct slope lines at the points
P(1,1) and Q(-1,-1) ?

| £ | A
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End of Section 1

Section IT 60 marks Attempt Questions 11-14

Answer each question in the appropriate writing booklet.

Extra exam writing booklets are available.

Question 11 Start on a new answer booklet 15 Marks.
(a) Solve |1 - 2x| = 15. 2
(b) Given the velocity time graph below find:
(i) The acceleration for the first 10 seconds 1
(i7) The total distance travelled in the first 30 seconds. 1
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V m/s

(10,10) 20,10)

t seconds

(30,15)

2x
e

(¢)  Use the substitution u = ¢* to find J 91 o dx. 3
e

(d)  Water is poured into a container at a rate of 8 ¢m’/s. If the volume of the water
3
in the container is given by V' = 5 (h2 + 8h) cm’ where 4 is the depth of the water,

find the rate of change of the depth of the water when V = 72 cm” . 4

(e) (i) Express cosx — J3_ sinx in the form Rcos(x + a)
where R >0and 0 < x < 2. 2

(i7) Find the co-ordinates of the points of intersection of the graph y = cosx — J3_ sinx
with the x and y axis, in the interval 0 < x < 27. 2

End of Question 11

Question 12 Start on a new answer booklet 15 Marks.
sin 3x cos 3x
(a) Prove that — — = 2. 3
sinx cosx

1

(b) Use the substitution x = 2sin@ to find the exact value of J J4 - x° dx. 3
0

3 cosa
(¢) The vectors u = | . and v = ,where 0 < a < 1,
~ sin2a ~ -3
are perpendicular. Find possible values of «. 3
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(d) Let P(x) = x°— 6x° — 8x” — 3x.

Show that x = -1 is a root of P(x) of multiplicity three.

 —

(e) ABCD is aparallelogram, where AB = p and AD

~

B

Prove, using vectors, that the sum of the squares of the lengths of the diagonals

is equal to the sum of the squares of the lengths of all the four sides.

End of Question 12

Question 13 Start on a new answer booklet

(a) (i) Show that sin(x — y)sin(x + y) = sin’x — Sinzy.

(ii) Hence or otherwise,
Solve sin” 3x — sin’x = sindx. x= [0, m]

b) (i) Sketch the graphofy = f(x) = x*>— 1.
(b) (@) graph of y = f(x)

(i) On the same graph sketch + 2.

2
x -1
Clearly identifying asymptotes and intercepts.

(¢) Given |p|=3,|q/=5and p.q = 6.
Calculate the length of 2p — 3q.
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2x
(d) Letf(x) =In (?]

() Show that the equation of the normal to the graph of y = f(x) at the point

2 3¢*x  9e’ 5 5
+— +2.
2 4

where x = > has the equation y = —

(ii) Find the exact area enclosed by the graph of y = f(x), the line

3¢’x 9’ )
y=-= +T+2 and the x axis. 3

(You may use the diagram below to help solve the problem)
V

3e2x 9e4
++

24

End of Question 13

Question 14 Start on a new answer booklet 15 Marks.
d 3 4 2
(a) (i) Show that E(tan Xx) = 3sec x — 3sec’x. 1
(i7) Hence or otherwise, evaluate J sec'xdx. 3

0

(b)  Prove by mathematical induction for all integers n > 1
3 n n+2

=2
2" 2"
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. dy 1 2
(¢) Giventhat— = —(y - 1)" and y(0) = 0.
dx 4
What is the value of x when y = 2?

d 2
(d) Solve the differential equatio 2 —— given y(1) = 0.
dx xé
Express your solution in the form y = f(x).

(¢) Letg =|e|f + |f|e where e, f and g are non-zero vectors.

Show that g bisects the angle between e and f .

End of Question 14
END OF TASK
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2024 Trial HSC Examination
Mathematics Extension 1 Course
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Section I — Multiple Choice Answer Sheet

Allow about 15 minutes for this section
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 (B) 6 <) 8 D) 9
A O B @ c O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.
A® B c O DO

If you change your mind and have crossed out what you consider the correct answer, indicate the correct
ansyer by writing the word correct and drawing an arrow as follows.

correct

A X B c O D O

B & e
BO ¢cO bpO
BO @& DO
BO ¢cO bDL@®
BO cO D@
BO c® DO
BO ¢cO DO
BO ¢cO D@
BO ¢cO bpO
B®@ CcO pO

> > > > > > > > >
Oe0000008®6

,_.
<
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Solutions to 13 (b) (i) and (ii)

(/) Sketch the graph of y = f(x) = x*— 1.

(i) On the same graph sketch
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