Student’s Name: Teacher’s Code :

Saint Ignatius’ College, Riverview
Mathematics Assessment Task

2022

Year 12

Mathematics (Extension One)

Task 4

Trial HSC Examination

Date : 26" August 2022

General Instructions:

Topics Examined:

¢ Reading time: 10 minutes Section A 10 Marks
e Time Allowed: 2 hours ) )
e Write using black pen Multiple Choice
e (Calculators approved by NESA may be used .
: . : Section B

e Attempt all questions in the booklets provided
e Write your name and your teacher’s code in | Short Answer

the positions indicated
e Marks may not be awarded for missing or Question 11 15 Marks

carelessly arranged working.
Teachers : Question 12 15 Marks
e Mr R Maxwell REM Question 13 15 Marks
e Mr D Reidy DPR
¢ Mr N Mushan NHM Question 14 15 Marks
e Mr J Newey JPN

Total 70 Marks
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SECTION I: Multiple Choice Questions:
1. Given f(x) = Jx — 3, what are the domain and range of f'l(x)?
A)x=-3,y=20

B)yx = -3,y=-3
(C)yx =2 0,y=0

(D)x = 0,y > -3

2. What is the value of sin 2x, given that sin x = 0.8 and x is obtuse?

12
(4) —535
24
(B) —53
12
(@) 73
24
(D) 55

3. The graph of the function y = cos”! (2x) is dilated horizontally by a scale
factor of 4 and then translated vertically by 3 units.
What is the new equation?

A y= cos™! (%Ter 3)
(B)y= cos'l(Sx) +3

2
(C)y= cos™! (Tx) +3

(D) y = cos™'(8x + 3)
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4. Consider the graph of y = f(x) shown below:

y
10+

Which one of the following would have 2 more roots than £ (x)?

(A)y=-2 X f(x)
(B)y=f(x)+3
() y=1"(x)

(D) y =f(x+3)

3+ ™ 5
5 f(x) = Se where f(x) >3 which of the following is f'l(x)?

(A) In(5x - 3)

1
(B) Eln(Sx -3)
(C) In(5x) —In 3

(D) %ln(Sx) “In3
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6. A curve is defined parametrically by x = — Inz, y = cos 27 for 7 > 0.
At what approximate value of x does the curve cross the x-axis for
the first time as 7 increases from zero?

(4) — 1.7
(B) —1.37
(C) —0.86
(D) 024

7. Find the standard deviation of the Bernoulli random variable with the probability
distribution represented by the following piecewise function.

P(X—x)—{0~27 x=1
Il-p x=0
(4) 0.1971
(B) 0.4440
(C) 0.03884

(D) 0.7768

8. In the cartesian plane, a vector perpendicular to the line 3x +2y +1 =0 is

(4) 3i +2/
B l+l
B —3L*3/
(C) 2i - 3j
oL

~
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9. What is the simplified form of:

’[9 tan =
002— f:ll’l2

&+ tan o
CO2 1’12

(4) cos ©
(B) sec 6
(C) tan 0

(D) cotH

10. The slope field represent which of the following equation?
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SECTION II:

Question 11 Start on a new answer booklet 15 Marks

a. A polynomial P(x) when divided by (x — 2)(x + 1) gives a remainder (x — b). 2
When this polynomial P(x) is divided by (x + 1) it gives a remainder 3.
Find the value of 5.

b. A ball is rolling along a horizontal plane has position vector
. -1 :
r=xi +y y =2 0 andvelocity vector fz;i +(1-y)j.

i. The component of velocity in the ;j direction gives the differential equation

d
S _ 1 — . Show that the solution to this differential equation is

dt
In|1 — y| = A—t Where 4 is a constant. 2
ii. Given that the ball is initially at the origin and that the y values are
restrictedto 0 < y < 1. Find the equation of y in terms of e and ¢. 1
iii. Hence or otherwise, find the velocity vector when ¢=3. 2
c¢. Using the substitution # = ¢* + 1 or otherwise, find the exact value 3
1 X
. . . e
in a single fraction form of f —dx
o (1+ e)

d. A missile is shot from the origin O with initial speed of 64 ms’™!

at an angle of 30° to the horizontal. The equations of motion are
X¥=0andy=-10.

i. Show that x = 3243 « 1
ii.  Showthat y=327-57 2
iii. What is the cartesian equation of the trajectory of the missile? 2
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Question 12 Start on a new answer booklet 15 Marks

Solve =—> > | 3
a. olve v+ 1 = .
b. Giventhat y=¢*" + e
dz
i. Find =2 1

dx

ii. Determine the values of constants a and b that satisfy the following equation:

d2 Yy dy 2x -2x
— +qg—+ = +
2 a—- by =S5e e 3
c. Abagcontains 5 identical blue marbles, 6 identical black marbles and 2
3 identical red marbles. Three marbles are drawn at random.
Find the probability that exactly two blue marbles are drawn.
(Answer in simplified fraction form)
d. i Findj al > dx using the substitution # = 1 — X7 2
1—x
ii. Differentiate xcos™' x with respect to x. 2
iii. Hence, ﬁndf cos 'xdx. 2
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Question 13 Start on a new answer booklet 15 Marks

a. Giventhatuy = 2i +3j andv =i + 2j.

i.Find%fK. 1
ii.If% —/IK :—2£—5j. Find A. 1
iii.Ifag +bK :i.Findaandb. 1

b. The diagram shows three forces acting on an object.

S

40 N y

30°

v
=

30°

(=)

30°

20N
30N

Find the magnitude of the resultant force in Newton and its direction to

the nearest degree. 3
T
2
¢. Find the exact value of J; sin® x dx 3
4
d. Find the volume, in terms of T of the solid formed when the area 3

1
bounded by the curve y = 5 log, x , the lines y =-1 and y = 2

and the y-axis is rotated about the y-axis.

e. Use the compound angles identities to first simplify and then solve 3
cos3x —cos2x+cosx=0for0 < 6 < m.
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Question 14 Start on a new answer booklet 15 Marks

a. Use mathematical induction to prove that, for any integer n > 1

32m 0 4n* g divisible by 5.

4
0 sin®
b. i Prove that cot —} =— 2
! v ( 2 1 —cosH
ii. Hence find the exact value with a rationalised denominator of 2
0| . ) 5
cot( EJ given that sin@ = I3 and g <0 <m.
¢. A cone is expanding. At a time ¢ seconds, it has a radius » cm.
A perpendicular height # = rJ3 cm and its surface area is increasing
1
3
T 2 -1
atarateof | —=| cm’s .
( B J
As the cone expands it remains conical and similar to its original shape.
2
i. Show that its surface area is S = 3wr cm’
) 3 3 3
and its volume V = 3 Tr cm’.
2
1
dv 3 7
ii. Show that — = £V3 .
dt 6 3
iii. Given that the initial volume of the cone is 27 000 cm’
calculate 1ts volume when t = 250\5 seconds. )

End of Task
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