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Assessment Task 1

General Instructions Total marks — 45

e Reading time — 5 minutes

e  Working time — 60 minutes Section I 5 marks

e Write using black or blue pen Attempt Questions 1-5

e NESA-approved calculators may be Mark your answers on the answer sheet
used provided. You may detach the sheet and

e A reference sheet is provided write your name on it.

e In Questions 6-10, show relevant
mathematical reasoning and/or Section 11 40 marks
calculations Attempt Questions 6-10

* Marks may not be awarded for partial | Write your answers in the answer booklets
or incomplete answers provided. Ensure your name or student

number is clearly visible.

Name: Class:

| Marker’s Use Only

Section .
I Section 11 Total
Q15 Q6 Q7 Q8 Q9 Q10

/5 /8 /8 /8 /8 /8 /45

%




Section 1

5 marks

Attempt Questions 1-5

Allow about 7 minutes for this section

Use the multiple-choice answer sheet for Questions 1-5

1 The rate of decay of a radioactive substance is proportional to the mass of the
substance present at any time. If a half of the substance decayed in 100 years,
what percentage of the original amount will remain after 500 years?

(A) 13%
(B) 3.125%
©)  6.5%

(D) 96.875%

2 The coefficient of x* in (2x— 3)13 is
13
A) - 2°3*
(A) 9 j
13
3*2°
(B) 4

13 4179
(C) ]2 3
D) - 4j

—0.1¢

3 After ¢ years the number N of individuals is given by N =400+100e
What is the difference between the initial population size and the limiting
population size?

(A) 100
(B) 300
(C) 400
(D) 500



The solution to |2x—1| < |x—2| 18

(A) x2=1
B) x<I1
(C) -1<x<1

(D) x<-1,orx2=1

A circular metal disc of 5 cm radius expands when heated. If the radius is
increasing at a rate of 0.02 cm/sec, the rate at which the area of one of the
faces is increasing, when » = Scm, is given by

(A) ll cm?/sec

B) L cm¥sec
5

©) 2?” cm?/sec

(D) 57” cm?/sec

End of Section I



Section 11

40 marks

Attempt Questions 6—10

Allow about 53 minutes for this section

Answer each question in a SEPARATE writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (8 marks) Use a SEPARATE writing booklet.

2
i 4<x—4

(a) Solve the inequality

"IC. n+l

(b) Show by simplifying that

r—l1 r

(¢) The temperature 7° of a body after t minutes is given by 7 = 20+ 60e "

(i) Find the initial temperature of the body.

(ii) Find the time taken for the temperature of the body to fall to half of its
original value giving your answer correct to the nearest minute.

End of Question 6



Question 7 (8 marks) Use a SEPARATE writing booklet.

3

10
(a) Find the term independent of x in the expansion of (xz —iJ
X

(b)  Solve the inequality

L
=3

N | —

(c) The population of bacteria in a medium increases at a rate proportional to its
population present represented by the equation P = Pe" .

Initially the population (£,) was 1200 bacteria and it doubles in 3 hours.
Find the population after 4 hours.

End of Question 7



Question 8 (8 marks) Use a SEPARATE writing booklet.

(@)

(b)

(c)

7
The coefficient of x in the expansion of (x + sz is 3
ax

Find all possible values of a.

By considering the expansion of x(l + x)" and using differentiation prove

Zn:(r+1) "C =2" (%Hj

r=0

Sketch the region represented by the following inequality showing any points of
intercepts with the axes:

Use the template provided to write your answer to this question.

End of Question 8

2



Question 9 (8 marks) Use a SEPARATE writing booklet.

(@)

M 0 N

In the diagram, MN is a diameter of a semi-circle with centre O and radius 1
metre. P and Q are variable points which move on the semi circle so that

/MOP =6 and ZPOQ = % .

(1) Show that the area 4 of the shaded regions is given by 2
A= z—l(sin<9+ cosd)
4 2

(11) If @ is increasing at a rate of 0.1 radians/sec, find the rate at which the 2
shaded area is changing when 6= 1 radian.

(b) Graph the region of intersection of the following 4

py<25-x°
2y—x<5
x+5y=>-5
Cleary show all points of intersection.

Use the template provided to write your answer to this question.

End of Question 9



Question 10 (8 marks) Use a SEPARATE writing booklet.

(a) Wilhemy’s law states that the rate of transformation of a substance in a chemical

reaction is proportional to its concentration, that is
dx
- = k(x - C) ’
dt

where x 1s the amount of substance transformed and c is the initial concentration

of the substance.
(Note: Initially none of the substance has been transformed)

(i) Show that x = c+ Ae" , where 4 is a constant, satisfies the equation.

(ii) If the initial concentration is 7.9 mm?® and the amount transformed after

2 minutes is 2.7 mm?, find the values of 4 and .

(iii) How much substance will be transformed after 5 minutes?

(b) (i) Differentiate both sides of the expansion

(14x)" =3 70,2t
k=0

(ii) Hence show that

STKC, = nxd

k=1

End of Exam



Answer Template For Question 8 (c)

Sketch the region represented by the following inequality showing any points of intercepts
with the axes:

1
o
1
S
Ll
w
1
N
1
-_—
o
—_—
N
w
~
W




Answer Template For Question 9 (b)

Graph the region of intersection of the following inequalities :
y<A25-x°
2y—x<5

x+5y=>-5

Cleary show all points of intersection.

—10-




Section I Multiple Choice Answer Sheet

Name Class

If you detach this sheet, please make sure your name is written above.
Completely fill the response oval representing the most correct answer.
Sample:

244=2 (A) 2 (B) 6 (C) 8 (D) 9

AO B@®@ CcO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A® B¥ CcO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:
correct

N
A®@ B cO pO

1 AO BO cO DO
2 AO BO cO DO
3 AO BO cO DO
4 AO BO cO DO
5 AO BO cO DO

—11 -
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Answer Template For Question 9 (b)

Graph the region of intersection of the following inequalities :
Jse |

y\<\ 25-x /
L

2y—-x<5 ’

x+5y2-5

} + L,g%/ /P}nwl QWJW/’Q

Cleary show all points of intersection.

S < L/
RN
| ///J~ ™ 1

is L . S
Loy B : b . N
= r‘ : -uf B ‘
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Section I Multiple Choice Answer Sheet

Name Class

If you detach this sheet, please make sure your name is written above.
Completely fill the response oval representing the most correct answer.
Sample:

244=9 (A) 2 (B) 6 (C) 8§ (D) 9

AC B@® CO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A®@ B cO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:
correct

N\
A® B cO »pO

1 A B@® cO pO
2 AO BO cO D'
3 A@ BO cO pO

DO

~11 -
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