NORTH SYDNEY GIRLS HIGH SCHOOL

HSC Mathematics Extension 1
Assessment Task 3
Term 2, 2013

Name: Mathematics Class:

Student Number

Time Allowed: 50 minutes + 2 minutes reading time
Total Marks: 40

Instructions:
e Attempt al eight questions.

e Show all necessary working in questions 6 to 8.

e Each question will be collected separately. Submit a blank booklet if you do not attempt a
guestion.

e A tableof standard integralsis provided at the back of this paper.

Question qll . 21'3’ 5 QI4 6 7a 7bc 8a 8b | Total
PE3 n 9 /10
HE4 /12 12 114
HEG 3 3 16
HE7 n 19 /10

140

Section |



5 marks

Attempt Questions 1 —5
Allow about 7 minutes.
Use multiple choice answer sheet for questions 1 -5

1.

2.

3.

4.

What isthe value of lim 307X 7
x-0 By

7
A _
(A) =
(B) 1

5
C _
©) -
(D) 0

What is the derivative of y=cos™(2x)?

-1
n ——
2N1-4x
1
(B) _
2v1-4x
-2
© _
1-4x
2
(D) _
1-4x
Which of the following is the inverse function of f(x)=3- x—12 ?
+
(A)  fH=—2-——
3—-X
B)  fi=2-——
3-X
1

When the substitution u =sinx isused, J cosxsin® x dx isequivaent to
0



(&) [ u‘du
(B) —j:u“du
(C) j:u(l—uz)zdu

(D) —Jju (1— u2)2 du

By using symmetry, what is the value of I_a cos ' x dx where -1<a<1?

(A) 0

(B) —-

© ar
(D) 2arn

End of Section |



Section 11

30 marks

Attempt Questions 6 - 8

Allow about 45 minutes for this section.

Answer each question in a SEPARATE writing booklet. Extra writing paper is available.

In Questions 6-8, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (12 Marks) Use a Separate writing bookl et

5"

4
@ Evaluate J !
0 16+ x

(o) Differentiate sinl(ij with respect tox .
X

© (@ What isthe domain of y =sin™(2x-1)?

(i)  Sketchthegraphof y=sin™(2x-1)

A+B
—AB

@ @ If @=tan™" A+tan'B then show that tand =

Ay P

(i)  Hence solvethe equation tan™3x + tan ' 2x =

End of Question 6



Question 7 (11 Marks) Use a Separate writing booklet.

(@

(b)

(©)

2_1)+tan(x-1
Find Iim(x )+ (X )
x—1 X—=1

A furnace isturned off and it begins cooling in aroom at a constant
temperature 22 C.
At timet minutes its temperature T decreases according to the
eguation
dT
dt

Theinitial temperature of the furnaceis 120°C and it coolsto 90' C
after 20 minutes.

=—k(T —22) wherek is apositive constant.

() Verify that T = 22+ Ae ™ isasolution to the differential equation,
where A is a constant.

(i)  Findthe values of both A and k.

(iii)  How long will it take for the heater to cool to 45 C.
Give your answer to the nearest minute.

A and B are points on the circumference of acircle with centre O and radius 6 cm.
Let LZAOB=4.

@isincreasing at a constant rate of 0.2 radians per second.

A

() Let S be the area of the minor segment created by the chord AB in
square centimetres. Show that

% =18(1- cosd)

(i)  Find therate of change of S when 6= 2?”

End of Question 7



Question 8 (12 Marks) Use a Separate writing bookl et

@

(b)

Evaluate IOE cos?2x  dx

Consider the function f (x) = %[(x -1 +5]

(1) Sketch the parabola y = f(x) showing clearly the coordinates of
the vertex and any intercepts with the axes.

(i) What is the largest domain containing x = 2 for which the function
has an inverse function f*(x) ?

(iii)  Statethe domain of f*(x)

(iv)  Find the coordinates of the points of intersection of the two curves
y=f7(x) and y = f(x)

(v)  Sketchthegraphof y= f(x)

(vi) Letpbearea number suchthat p<1
Find f*(f(p)).

End of paper
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STANDARD INTEGRALS

| 1
n n+l .
xdx = X nz—1; x#0,1fn<0
n+1 ’ ’
"
Td.x' =Inx, x>0
|
e™ dx =—e™ a#0
a
cosaxdx = —;sin ax, a#0
[
. 1
sinaxdx =—_cosax, a #0
¢
secZax dx = Etanux, a+#0
|
secax tanaxdx = —secax, a #0
[
S| I i x
[ﬁd\‘ =—tan'=, a#0
Joa®+x” a a
l .1 X
—————dx =sin" ' —, a>0, —a<x<a
J Ja? - x? a
l I,'. 2 2 .
——dx =Infx+vx"—a"), x>a>0
N .. )
l II'. 2 2 .
.:d"- = ln X+vx"4+a
Y .\‘2 + ”2 ) '

NOTE : Inx=log,x, x>0



Trial HSC Examination — Mathematics Extension 1 2012

Multiple Choice Answer Sheet

Name

Completely fill the response oval representing the most correct answer.

BO CcO DO
BO CcO DO
BO CcO DO
BO CcO DO
BO CcO DO
BO CcO DO
BO CcO DO
BO CcO DO
BO CcO DO

> > > » > > » > > >
O 0 00 O0O0O0O0O0O0

BO CcO DO



Section | — Multiple Choice

Q1 A
sin7x 7,. sSn7x
=—lim

lim —li
x—0 5)( 5x—>0 X
:Z)(l
5
Q2 C
y =cos(2x)
ﬂ:_—lxz
dx J1-(2x)
2
1-4x?
Q3 C
1
=3-__—
y X+2
Theinverseis
x=3-_ 1
y+2
1 gy
y+2
1
+2=——
y 3-X
1
=24+
y 3-X

Q4 A

J'Ecosxsin“ xdx
0 X

u=snx
du
— = C0SX
dx
du
dXx =——
COSX
1 . du
COSXU* ——
0 COSX
1
u*du
0
Q5 C

_z

2

u=snZ =1
2

x=0

u=sin0=0

a -1
I CoS ~ X dx
—-a

isthisarea

ks

CIE]
+

1 &

because of the symmetry of cos™ x
the areais also equivalent to

L

1

The areais arectangle

A=2axZ=ar
2

a -1
I cos  x dx=ar
—-a



Section Il

Qestions C)
a) Domain Range
. 1 . 1. X 4 -1<2x-1<1 —Zsysz
.[016+X2 X= Ztan Z 0 0<2x<2 2 2
[1 L 0<x<1
=| —tan 1)— 0
Jtan'1)-(0)
1 = =z %
=—X— = —
4 4 16
b) 1
d . ,a 1 (—aj
—9Sn —= X —
dx X a?2 x
- ]
X s
. -a
2
X2 1—32
S ap -t
B e =tan
Xy x? —a’ ~Ap—t
OR S A=tanp
-2 andg=tan"B
4 2,2
X —ax - B=tanq

n0=p+qQ

LHS =tané

=tan(p+q)
_ tanp+tanq
~ 1-tanptanq
_ A+B
~1-AB

= RHS

d)ii)
tan 3x + tan2x = %

7 3X+2X
4 1-6%
_ SX

T 1-6x2
1-6x° = 5x
0=6x*+5x-1
0=(6x-1) (x+1)

1

X=— x=-1
6

Butwhenx=-1

sotan

tan*(=3)+ tan*(-2) = %

1
X==
6

Qeestion/
a)
x?—1)+t -1
Iim( )+ an(x )
x—1 X=1
Iim(X_l)(X+l)+Iimtan(X_l)
x—1 X—-1 x—1 X—-1
Iim(x+1)+|imw
x—1 x—1 X—1
=(1+1)+1=3
b)i)
IfT =22+ Ae™
dT
—:—kA —kt
dt ¢
dT
—=—k(T -22
m ( )

note: T —22=Ae™

b)ii)

When t=0 T =120°
120 =22+ Ae™*©
120=22+A

98=A



90 = 22+ 98¢ %
@ — @k
98

In[@) =-20k

98
In| —
98

-20

k =
b)iii)
When T =45°
45=22+98e™
23 _ -
98

In(é) = —kt
98
&)
In| —
o8
—k
—20In(23)
98
%)
In| —
98
t =79.32327265min
t=79min

=t

t

=k =0.0182729...

deo

—=0.2rad/s and r=6cm
dt

S:Erze—irzsine
2 2

1w, 1o
8_2(6) 0 2(6) siné
S=180-18sné

a5 =186-18cosf
do

% =18(1-cos#)

Findd—S when 9:2—7[
dt 3

ds_ds do
dt  do  dt

d_S =0.2x 18(1— cosz—”)
dt 3

as =5.4cm?/s
dt

Question8

a)i)
J'Ecosz 2x dx = 1J71+ cos4x dx
0 2Jo

Va

]
2lz-oe0

4

b)i)
. 5
Vertex is (J,gj

b)ii)

Largest domainisx >1

biii)

Domainisng

b)iv)
aTheinverse functiony = f *(x) will

intersecty = f (x) ontheliney = x

SX = %[(1— x)2 +5}

X =1-2x+x*+5
0=x*-5x+6
0=(x-3)(x-2)

Xx=2 Xx=3

.. Points of intersection are
(2,2) and (3,3)



b)v) b)vi)

' ' let q be the x-value such that
f(p)="f(q)andg>1

Thenp and q are equidistant fromx =1
pisadistanceof 1- p totheleft of x=1
~.gisadistanceof 1- p totheright of x=1
Sg=1+1-p

q=2-p

axis of
symmetry
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