Student’s Name: Teacher’s Code :

Saint Ignatius’ College, Riverview
Mathematics Assessment Task

2023

Year 12
Mathematics Extension 1
Task 4
Trial HSC
Date: Friday 18 August 2023

General Instructions: Exam Sections:
¢ Reading Time: 10 minutes Section A 10 marks
e Time Allowed: 2 hours
e Write using black pen Multiple Choice
e NESA approved calculators may be used
o Attempt all questions in the booklets provided. Section B
e Use a new Answer Booklet for each of
questions 11, 12, 13 and 14. Short Answer
e Write your name and your teacher’s code in Question 11 15 marks

the positions indicated on the Answer booklets

e Marks may not be awarded for missing or Question 12 15 marks
carelessly arranged working.

Question 13 15 marks
Teachers : Question 14 15 marks
e Mr R Maxwell REM
e Mr D Reidy DPR
e Mr N Mushan NHM - | Total 70 Marks
e Mr P Collins PPC &
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SECTION A: Multiple Choice
Answer Questions 1 to 10 on the Multiple Choice Answer Grld

1. | What is the remainder when P(x) = —2x’ +3x” —6x + 4 is divided by x + 2.

A 44
B. —12
c. 12
D. 20

2. | What is the derivative of tan™' (4x—1)?

1

A. =
16x" —8x+2
B. 126x-4
8x —4dx+1
o 4
8x —4x+1
b 2
8x —4x+1

3. | The domain for f(x)=3cos™" 4xis:

A (23]
| 44
s [2.4)
L 3
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4. | What is the value of sin2x given that sinx = and x is obtuse?

2
A. _[i 1
4
i B. __\_/_—?i
2
c B3
4
b V3
2

5. | A curve C has parametric equations x =cos’¢ and y = 2sin’t for —co<t<o0,
What is the Cartesian equation and domain of C?

A. y=1-x for [0, 1]

B. y=2-2x for (-0, c0)

C: y=2=2% fot [, 1]

D. y=1-x for (—o0,0)

6. | Which of the following integrals is equivalent to Icosz 4xdx?
A l_|.(x+lsin8x)dx
2 8
1 1
B. —|(x—=sin8x)dx
|G goindn
C —I—J(l+c0s8x)dx
"2

D. %j(l—cosgx)dx
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-> — - -
For the two vectors AB and AC it is known that 4B « AC > 0.
Which of the following statements must be true?

— - — -

_)
A. Either 4B is positive and AC is positive, or, AB is negative and AC is negative.
- -
B. The angle between 4B and AC is acute.

C. The product is negative.

|| -
AB‘ ’AC

D. The points 4, B and C are collinear.

8. | Which graph represents the function y = tan”' (tan x) ?
A. B.

EY
+
k-

g
1

B ESP

LY

31\’! /

.
g
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Let P(x)=x”+bx+c where b and c are constants. The zeros of P(x) are o and o + 1.

What are the correct expressions for b and ¢ in terms of a?

A. b=—Qa+1) and c=a’ +a
B. b=2a+1 and c=a’+a
C. b=a’+a and c=—-(2a+1)

D. b=a’+«a andc=2a+1

10.

The direction (slope) field for a first order differential equation is shown.

y

LN =st
Clov N =t
L ov N =t
VNN =2t /]
vANS—1t s
77722 LRY
I/ /=2t v
RS SR R R
R T R
A= S R R

Which of the following could be the differential equation represented?

dy 3
A —=(x+1
o (x+1)

dy
B. —=%(p+l
e x(y+1)

dy !
C. —=(x-1
P (x-Dy

dy
D. —=(x+1
r» (x+Dy
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QUESTION 11 Use a new writing booklet (15 marks)

Marks
a. | Find the anti-derivative of L . 2
4-9x*

b.

i Find the exact value of sin% . 0

(Express answer as a single fraction with a rational denominator)

ii. Find the exact value of sin™'(sin %r_) 1
c. | Consider the vectors u=i—-2j and v=ai+2j

i. Find the value of @ if # and v are perpendicular. 1

ii. Find the values of a if the angle between u andv is 60°. 3

Give answers correct to 1 decimal place

d. ) 4 6
Given u = and v =
= 7 & -8 5

i. Find proj, v
ii. Find the direction of proj, v 1
Give answer to nearest degree.
12 Consider the cubic equation 6x° —9x’ +4x —3 =0 with roots «, f and .

Find the value of:
i. a+f+y i
ii. af fay+ Py 1
ii.  a’'+p 4y 1
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QUESTION 12 Use a new writing booklet (15 marks)

e. Consider the function y = 2x(x+6)°. Find the derivative of the inverse function.

Give answer in terms of y.

MarlgT
a. | The area enclosed by the curve y= 4x , the line y =—4x+8 and the x axis is rotated about
the x axis.
43+8 w_
y=-4ax+
y=4+x
\ *
i. Find the coordinates of the point where y = 4Jx and y=-4x+8 intersect. 1
ii. Find the exact volume of the solid of revolution. 3
b Solve: —~— < -2 3
x+3
r 1
& Use the substitution u =1+ 2 tanx to evaluate J. ————1l
+ (1+2tan x)° cos” x 3
d. i. Express cosx— J3sinx in the form R cos(x+a) 1
ii. Hence, state the greatest value of the function: f(x)=cosx— J3sinx + 10 1
3
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(15 marks)
Marks

Use a new writing booklet

QUESTION 13

a.

The diagram below is a sketch of the graph y = f(x).

¥i
g
L (0,7.5)
6__
4+ }’::]p(x)
(0.5.2.5)
1\
T N A 4 i
27 (2.-1.75)

i. Sketch the graph of y = f(|x|) showing all important features, together with the
location of the points corresponding to the labelled points on the original sketch.

showing all important features, together with the

ii. Sketch the graph of y =
f(x)
location of the points corresponding to the labelled points on the original sketch

Solve the differential equation f'(x)=4x’y* given f(2)=1

Use mathematical induction to prove 7°" +7" +4 is divisible by 6

for all integers n>0.

A metal is heated to 200° C and then left to cool, which it does according to the

formula — = —0.05(7 —23) where 7 is the temperature in °C and ¢ is time in

minutes.

(Make T the subject)

i Solve the differential equation.
Find the temperature after 20 minutes. (Answer to 2 decimal places)

ii.

iii.

Find the time when the temperature reaches 40°C. (Answer to 2 decimal places)

Page
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QUESTION 14 Use a new writing booklet (15 marks)

~ Show that tan% = J2-1

Marks
a. A particle is projected from a point O on level ground with a speed of 25 ms™! at an
angle @ to the horizontal. At time T seconds, the particle passes through the point”
B(15, 2).
The displacement vector R(f) for the motion of the particle is:
1 5 ;
R(t)y=(VtcosB)i+ (—5 gt’ +Vtsin@) j (Do Not Prove this!)
Where ¢ is the time in seconds after projection, i and j are unit vectors
of magnitude 1metre and g is the acceleration due to gravity = 10 ms™.
i By considering the horizontal component of the particle’s motion, show that
1
Te= B secd.
8
ii. By considering the vertical component of the particle’s motion and, using the 5
result from part i, show that 9tan” @ —75tan6+19=0.
ii. Find the particle’s least possible flight time from O to B. )
Give your answer correct to 2 decimal places.
b. Two unbiased dice are rolled.
i. Find the probability that the difference of the numbers on the dice is 1. 1
(answer to 2 decimal places)
it The two dice are rolled 60 times. For the binomial distribution of rolling a 2
difference of 1, find the mean and the variance.
(answer to 2 decimal places)
c. ] 4 : !
Is Ift= tanE, express 3sin A—-4cos A—4 in terms of ¢ )
ii. Hence solve 3sin4—4cosA=4 for 0<A<2x 2
(answer to 2 decimal places)
d. , ,1—-sin2x 1-tanx
Given - =
I1+sin2x 1+tanx
3

END OF TASK
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Saint Ignatius’ College, Riverview
Mathematics Assessment Task

2023

Year 12
Mathematics Extension 1
Task 4
Trial HSC
Date: Friday 18 August 2023

Suggested Solutions

Exam Sections: Marker
Section A 10 marks

Multiple Choice JPN
Section B: Short Answer

Question 11 15 marks PRE
Question 12 15 marks NHM
Question 13 15 marks BRPR
Question 14 15 marks REM
Total 70 marks
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