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YEAR 11
ASSESSMENT TASK 3
2019

MATHEMATICS
EXTENSION 1

General Instructions Reading time — 5 minutes

Working time — 2 hours

Write using black pen

Calculators approved by NESA may be used

A separate reference sheet is provided

For questions in Section II, show relevant mathematical reasoning

and/or calculations

Total marks: 85 Section I — 5 marks
e Attempt Questions 1-5
e Allow about 7 minutes for this section

Section II — 80 marks
e Attempt Questions 6-9
e Allow about 1 hours and 53 minutes for this section
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The answers to all questions are to be returned in separate stapled bundles, clearly marked
with Question 6, Question 7, etc., with your student number.
Question 1

Which set provides a solution to the inequality |3x — 2| > |x + 4] ?

A {x:—3<x<3)

B. {x: xS—%oer?;}
C. {x: x< —%}

D. {x: x <3}

Question 2

Let P(x) = x3 + 3x? + ax + b, where a and b are integers. When P (x) is divided by (x + 1), the
remainder is 4. When P(x) is divided by (x — 1), the remainder is —2.

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

A. 4x + 2
B. —4x-2
C. 3x—1
D -3x+1
Question 3

The cubic equation x3 + px? + qx + r = 0, where p, g and r are integers, has roots a, # and y, such that
a+pf+y=15and a?+ B?+y?=83.

What is the value of p + q?

A. 56 B. —56 C. —86 D. 86

Question 4

A team of six students is to be formed from a class of ten students. How many different teams can be
formed if two particular students cannot both be selected for the team?

A. 252 B. 210 C. 168 D. 140

Question 5

. C0s3x—cos5x . .
What does the expression ————— simplify to?
sin 3x + sin 5x

A cotx
B —tanx
C. tan x
D —cotx
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Question 6 (20 Marks) START A NEW PAGE Marks
: . cin (cin-11 -15
(a) Find the exact value of:  sin (sm >+ cos 13) 2
sin 6 sin 6 s
(b) = 4, find the exact value of cot 20 for 0 < 0 < -. 4
1+cosf 1-cosb 2
(c) Show that cos 37% sin 7 % = \/i_ 1, without using a calculator. 2
(d) Sketch the graph of y = %cos‘1 2x. 2
(e) Consider the function f(x) = i—:;
: -1 _ 2x—-1
(1) Show that f~1(x) = — 1
(i1) Sketch f and f~1 on the same system of axes, showing 3
any asymptotes and intercepts.
Clearly label your graphs.
€3} The speed, V m s~1, of a parachute, t seconds after jumping from an aeroplane is
modelled by the equation
1
V =42 (1 — —g>
et
(1) Find the acceleration of the parachutist after T seconds, to two decimal places. 2
(i1) The parachute opens when it reaches a speed of 21 m s™1. 2
Find the exact time of falling before the parachute opens?
(2) Show that among the 900 students at James Ruse, at least 3 students share a birthday. 2
JRAHS YR 11 MATHEMATICS EXTENSION 1 TERM 3, 2019 Page 3



Question 7 (20 Marks) START A NEW PAGE Marks

2

(a) For what values of x is the inequality . i T = 3 satisfied? 4
(b) Find the values of a and b if 2x3 — (2a + 1)x2+ (2+b)x —1 =10 3

has a multiple root at x = 1.
(c) The parametric equations of a curve are x = In(1 + t2) andy + 1 = In(1 + 2t?2). 4

Find the cartesian equation of the curve, and hence show that the x —intercept of the

. 1+e

curve is ln( > )

(d) The graph of y = f(x) is shown. ii
y=fx)
) 0 1\/2 >y
Not to scale
On separate systems of axes, draw the graph of
i y=fdxD 2
. 2
i) y=J(f&)) 2

(e) From seven girls and five boys, a committee of seven is to be chosen. 2

What is the probability of choosing a committee containing at least four girls?
€3} How many people would have to be in a school before it contained at least two people 3

with the same first and last initials.
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Question 8 (20 Marks) START A NEW PAGE Marks

() Solve for x and y: 3

— — Vs
2tan~1x — cos 1y=5

5
3cosly+tan~lx = ?n

(b) Solve cos x —cos3x =0 for —%stg. 3

(c) The graph of y = f(x) is drawn below.

Vi

(-1.2)

/\1

- O I

=Y

Draw a separate half-page graph for each of the following functions, showing all important
features, asymptotes and intercepts.

@ y?=f(x) 3
. 1
(i) Y =7 3
(d) At a particular dinner, each rectangular table has nine seats, five facing the stage and

four with their backs to the stage.

(1) In how many ways can 9 people be seated at the table if John and Mary 2
sit on the same side?
(i1)) What is the probability of John and Mary sitting on opposite sides of the table? 3
(e) 10 points are placed randomly in a 1 by 1 square. Show that there must be some pair of 3

: oy V2
points that are within g of each other.
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Question 9 (20 Marks) START A NEW PAGE Marks
. _ _4t(1-¢?)
(a) (1) If t = tan 8, show that tan46 = T i ot 3
(11) Given the roots of tan46 = cot@ are § = 1—7:) and 6 = ?1’—7(;. 3
Find the exact value of tan 1”—0 .
(b) If @, f and y are the roots of 3x3 + 8x% — 1 = 0, find the value of 3
1 1 1
(B+7)(r+3)(a+3)
(c) A metal rod is taken from a freezer at —8°C into a room where the air temperature
is 229C. The rate at which the rod warms follows Newton’s law, that is % = —k(T —22)
where k is a positive integer, time t is measured in minutes and temperature T in °C.
(1) Show that the function T = 22 — Ae™*t | where A is a constant, provides 1
this rate of change.
(i1) Hence find the value of A 2
(111) The temperature of the rod reaches 4°C in 90 minutes. 2
Find the exact value of k.
(iv) Find the temperature of the rod after another 90 minutes. 1
6000
(d) Suppose a particular population of bacteria obeys the growth formula P (t) = Py
where P is measured in milligrams and time ¢, in hours.
(1) Predict what the population will be as t gets very large. 1
(i1) If the population grows the fastest when P(t) = 1000, find when this occurs, 2
to 4 significant figures.
(¢) Sketch the graph of P(t), showing all important features. 2
END OF EXAMINATION
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Question 6 7 8 9 Total
Functions /4 /18 /6 /3 /31
Combinatorics /2 /2 /8 - /12
Trigonometric /10 - /6 /6 122
Functions
Calculus /4 - - /11 /15
MCQ /5

Total /5 /20 /20 /20 /20 /85
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Ql.B Q2.D Q3. A Q4.D Q5.C

Justification for Q4: Students: X X X X X XXX A B
If neither A or B: 28 possibilities (8C6 from non A and B)
™ If A or B: 112 possibilities (8C5 x 2)
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MATHEMATICS Extension 1 : Question..|....
Suggested Solutions Marks Marker’s Comments

o) X < 7
7z
RE X3

) G3) 2 (a3) )’ 0

(o) (@+3) -2 (ax3) (@)t 2 0

(JL—HJDL—fS)(QLL* 3 - dx-2) 2 0
(x+) (X+3) (L -2) 2 0
() x3) A+ (X =1 2 © O,

\ S~

R
| O Lregpality vathout

N S~
Sitle S E-R of —| T restactions

@ COWNLT ANASWeN
Mﬂ'\ m{.ﬁd'\o;\S

I 2 Dy DI R Y X2 |

O
o P
Ay 7 A3
ik — . T
&S I3 o
Q(j "”3&” L — ) >
CYt)) Ot 3) 7o
J_.L"\‘C)L.-—")_ o Yy f
0 i
Q) DL R) 7/ O
-y 5L @
O+ (=43
Since. LHS has The Same Signas L@+ e ()| then  |draw pbl\\lnum:'ali he beboe

Avtgom, who malfiplied both $ides LJ\J} Tems that ave hot nw&sm\'\»} pesitive
70 \}t\cyr\ H\‘Hf\ wtﬂ M ) tvimu P}”ﬂ‘v’\(!\lﬂ\ TZ"‘LJ Clr\dk e‘”rli')_[h'-"j Q,IS?. Lw'ﬂ'[‘tﬁj'



MATHEMATICS Extension 1 : Question........

Suggested Solutions

Marks

Marker’s Comments
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MATHEMATICS Extension 1 : Question........

Suggested Solutions Marks

Marker’s Comments
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MATHEMATICS Extension 1 : Question........

Marks

Marker’s Comments
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1)

1

WAVAWaW,
A/

) Mok Sukfradhd. pre i

ahe_




MATHEMATICS Extension 1 : Question

Suggested Solutions

Marks Marker’s Comments
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MATHEMATICS Extension 1: Question 8

Suggested Solutions

Marks

Marker’s Comments
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MATHEMATICS Extension 1: Question 8

Suggested Solutions
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MATHEMATICS Extension 1: Question 8

Suggested Solutions Marks

Marker’s Comments

one smallar Sqvace Which containg
2 points. The Aurdhest these Z pis
can be apart i when 7‘145\7 are

plated at either end of —the

dz\ajonm n Qa ékg‘ g Vare

¢Z={3’ > §/ 3@ @/h@om’

Iy Fheorem
3 - 2
! / g //
4 = [z = 1%
S - (F

- There will be 2 porTS
within 2 of eath other
3

Noles: Many students were not
on¥istent 11 the /6%/2904 V

used , 1rterchang, bé# yween

COVK/L(?‘&/)?‘ /avuq e 1§ necelsqr
Many Students Ao not accouvnd
#Of the /09//17&3‘ bé{/&ﬁ /-)[CI'CCO/
randomly WnSioe 1hne el

Cquare™ ond arcanged the

points aroung  the Square
and then many  fuoged the
answer, I/V)om\y eeplanations

need jo be worded better.

Squaces /Spaces/ boxes/mincsgrare.

@ﬂwﬁ@"é! ’

Theorem
w Tl |
W/aﬂaﬁ on

and
concluSion

T:\Teacher\Maths\marking templates\Suggested Mk solns template_\/2_no Ls.doc



0

MATHEMATICS Extension 1 : Question..ﬂ

Suggested Solutions

Marks

Marker’s Comments
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MATHEMATICS Extension 1 : Question...ﬂ...

Suggested Solutions

Marks

Marker’s Comments
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MATHEMATICS Extension 1 : Question.. ...
Suggested Solutions Marks Marker’s Comments
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