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SECTION 1 (10 marks)

Attempt Questions 1 - 10

1. The domainof y=log,(5-2x) is:

A. x<—E
2
B x>—§
2
C. X<—
D X>§
2

1
A, X=——
y+3
B. y=——
' X+3
C x—_1_
) V3
1
D. =—
y X—3

3. At the NSW State Swimming Championships, the time in seconds for competitors from all age
groups to finish the 50-metre freestyle is normally distributed with a mean of 27 seconds and a standard
deviation of 1.5.

Calculate the percentage of 50-metre freestyle swim competitors who complete the lap in less than

24 seconds.
A 34%
B. 13.5%
C. 25%
D. 0.15%



4. Which point on the following diagram relates to the following description.

>
>

o
W

o O

11
5. Evaluate LeT dx
A 1-¢°

B. e?—g™

[

e’ —




a
1

6. I_ (2x +1)3 dx =10 where a>0. The value of a is:

Al

B.4

C.6

D.8

7. The curve y =ax®+bx+4 has a stationary point at (3,-5). The values of a and b are:

A a=3;b=-5

B.a=1;b=-6

C.a=-1;b=6

D.a=-3;b=5

8. The solutions to sec(x+%)=\/§ for 0<x<2rare:



9. If y=47" then a_
dx

A. 47
B, 1
xlog, 4
C 47
D. M
4X
2
10. 1t 9 —6x—s,
dx
ﬂ:Owhen x=1,
dx

and whenx=2 , y=—4

therefore, the nature of the stationary point at x =1is:

End of Section 1
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SECTION 2

Total Marks — 90

Attempt Questions 11-36

[Marks for each part are indicated on the page]
Allow about 2 hours and 45 minutes for this section

Question 11

A new car purchased for $27000 depreciates by 15% of its purchase price each year.

(&) What is the value of the car after 1 year?

(c) When will the value of the car be half of the purchase price?
(correct to 2 decimal places)

Marks



Question 12

Find the 6™ term of the geometric sequence if T,=3 and T, =—

Question 13

COoS X
1+sinx

Evaluate _[f
6

Question 14

A sketch of y = 1 for the definite integral J'lsl dx is shown below.
X X

3

2 | | |

1 1 1 !
M

0 2 3 4




Question 15

Consider the Probability Density Function (PDF) given by

. >
flz) = 72’ e

0, otherwise

(@) Find P(X >3).

(b) Write down the formula for  P(A|B)
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Question 16
For the curve y =x®—9x*+24x-15

(a) Find the coordinates of the stationary points and determine their nature. 4

(c) What is the global maximum and minimum of y =x®>—9x*+24x—15 for the domain xeR [0,6]? 2

11



Question 17

Differentiate —= .

Question 18

(a) Evaluate o xl dx . (Write your answer as an exact value)
0 X2 _2x+4

12



Question 19

sin? x+cos? x

Simplify o x

Question 20

A particle undergoes straight line motion with velocity v= o
-+

where t is time in seconds and distance is in metres.

(a) Find the particle’s position x at time t, if initially the particle is at the origin.

13



Question 21

The diagram shows the parabola y = x* —3xand a tangent drawn at P.
The equation of the tangent at P is y = x—4 and it cuts the y-axis at Q.

(a) Show that the x co-ordinate of P is x=2.

(c) A normal is drawn from P and cuts the y-axis at R.
Find the equation of the normal and the co-ordinates of R.

14
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Question 22

0

The diagram shows a point P on a part of y =+/4—x>.

The point P is vertically above R and Q has coordinates (2,0). The point R has coordinates (1,0).

(a) State in radians the size of angle POR.



Question 23

A continuous random variable X has a probability density function f (x) given by

- Jllrj(l—_r}. for 0<x<1
.f(.rJ=l

0, for all other values of x .

(a) Find the mode of X.

16



Question 24

The diagram below shows the graph of y = f (x)

—2 P

8Y

Sketch on the axes provided, the following transformations of the semi-circle,

showing the coordinates of the x and y intercepts.

@y=2f(2x)

1, x
(b)y__Ef(E)

17



Question 25

7

The shaded region is bounded by the hyperbola y= 2

=———,and line y=x.
X+1

Point P is the intersection of the hyperbola and the line

(a) Show that the x-coordinate of P is 1.

18
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Question 26

A mass is bouncing from the end of an elastic string and its height h (metres)
above the ground at time t (seconds) is given by h=1.6+0.4cos 2t

(a) Between what heights is the mass bouncing between?

Question 27

(@) The graph of y= f(x) is shown below.

Z

—1-5

0.5

-0.5

On the graph above, sketch the curve, y= f(2x-1) , showing all important features.

19



Question 28
A continuous random variable X has a probability density function f(x) given by
1

f@) =1 va’

0, otherwise

|| == e e

Find the value of k.

Question 29

Evaluate J'1212x(x2 +3)° dx

20



Question 30
Donielle completed two class tests this week.

Her results are shown in the table below (class mean and standard deviation shown for each subject).

Subject Donielle’s Mark Mean Standard
Deviation
Mathematics 72 64 4
Chemistry 78 68 10

(@) In which test did Donielle perform better, relative to her class peers.

(You must show working to support your answer)

(b) Tina is in Donielle’s class and sat the same class tests. Her z-score for Mathematics is 1.5.

What mark did Tina record for Mathematics?

21



Question 31

: : . d%y 4
Find the equation of the curve if —-=— =
dx (2x-1)

The curve passes through (5,21n3) and the gradient of the tangent when x =1 is 2.

22
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Question 32

Find the values of A and B so that y= Acos (2x)+Bsin (2x) satisfies the equation

d’y dy .
et ac 12y=sin(2x) for any real values A and B. 2

Question 33

The gradient function % =3(x+1)? of a curve is shown below.
X

What is the nature of the stationary pointat x=-1on y= f(x)?



Question 34

A semi-circular garden with radius 1 km is surrounded by a path. Angela wishes to go from one end of
the garden to another (that is move from A to C passing through B) in the maximum possible time to
enjoy the ambience of the garden and get some gentle exercise. She decides to walk in a straight line

from A to B at a pace of 2 kilometres per hour, and then jog arc BC at a pace of 4 kilometres per hour.

Let /BAC=«

(a) Show that .~ BOC =2« , and hence show that Angela runs 2« kilometres. 2

24



(e) Find the value for « for which :—T:O , and determine
(04

whether this gives the maximum or minimum value of T.

(F) Find how long (to the nearest minute) it takes Angela to complete her journey
if she proceeds with the above path (that is move from A to C passing through B).

Question 35

d?x
dt?

=—n?x. Find the value of n.

If x=6cos(3t+37”) and

25



Question 36

Jean makes a quarterly deposit of $4000 into an account at the beginning of each quarter.
The account pays an interest rate of 6% per annum, compounded monthly.

(a) Show that Jean will have $16612.16 in the account at the end of the first year.

(c) If Jean wishes to have $250,000 in the account after 10 years,
how much should his quarterly deposit be?

End of Exam

26
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SECTION 1 (10 marks)

Attempt Questions 1 - 10

1. The domain of y=log,(5-2x) is:
A. x<—§ . ”23(, > QO
O 2 2F
B, ¥>— -
\3 '
v > XL
@ <§ N =%
D. x>—

2. The new equation when xy=1 is translated right by 3 units is:

=

A
X

1 q°
A x=
y+3
1
B. =—
& x+3
Gl A= L
y-3
1
B =
() »-—=

N7 a-D

At the NSW State Swimming Championships, the time in seconds for competitors from all age

3.

groups to finish the S0-metre freestyle is normally distributed with a mean of 27 seconds and a standard
deviation of 1.5.
Calculate the percentage of 50-metre freestyle swim competitors who complete the lap in less than
24 seconds. ‘T\
A 34% E \

. 0O,
B. 13.5% ’3'5%64/4 .

L T~

(c) 2% 24 255 27
D. 0.15% g 35 .
3 g 1D
2z BO/,



4.  Which point on the following diagram relates to the following description.
2

y>0, EIZ<O, i—ii<0
dx dx

Ao x A\ ik AV

< N -

iy 1
5. Evaluate J. — dx
-1 g2 -2x
¢ J e doc
B I—g®

B. ¢’ —e™ _:‘b j-z 6~QI_ dx




4 [ @u )" =0

6. J.al(2x+1)3dx =10 where a>0. The value of a is: _
. Gt

(A1 [(Z‘[ﬂ" | Xﬂ_ = 80
o (20:14)4 -1t = g0

C.6
D.8 (2&_1%‘)4 = Q]
- 2z
2a+1 =N8I =3
ca=
7 The curve y=ax” +bx+4 has a stationary point at (3,-5). The values of a and b are:
—a¥+bastC  ouwr (3p)
A a=3;b=-5 =2ax +b sub L =3 %i:@
- |
C. a=-1;b=6 ba+b=0 .() -3 ~-18a-3b=0 3
D.a=-3;b=5 Cb’*ﬁb :—(T"'® QQJ#&D:“(}.@
~9q= =9
=71 .
z ==b0
8. The solutions to sec(x+z)=\/§ for 0<x<2rware: ==k -
X=
[ - Nz
i 528 , )
N o ()
B 3.5 - |
Coo (oA ) = =
Qo-— 27
7, 9 >
D. 0. % % 5. Cm(&*zﬂt (j&/‘? 47
474 | Sh)
\3[1—774 = J 7% i



9. If y=47", then %= B WCOL)

= O
()
Ly . (na)f'(x)a
A EBZ . )
..... X
- A - (ina) -1 4
xlog, 4 !
(& __4—x~l
@ ~log, 4
4%
2 ’-
10. If Zx{=6x—6, Wh@ﬂ TJ= | d 6(:) e m )
I”
Y _owhen x=1, ponodide poad of inflocien
and whenx =2 , y=—4 et d\? O f 2
T 6l 0]6
therefore, the nature of the stationary point at x =1 is: CONCONG. USNCOVe.

k,\ ; /J
ALJEQNF}T»\’F’

MeTHOD
~aD o Qe 253 G
h{ = - 3¢+ + D End of Section 1 d . 606
whan x=2 4= -4
u 2.6 +C
Db (ﬁ S
) I R e 6 whon o= | C=3
f 326X +3

(oketch when x= 1) By =
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SECTION 2

Total Marks ~ 90

Attempt Questions 11-36

[Marks for each part are indicated on the page]
Allow about 2 hours and 45 minutes for this section

Question 11 Marks

A new car purchased for $27000 depreciates by 15% of its purchase price each year.

(a) What is the value of the car after 1 year? N dapm'(‘i‘ i 1
AQD0

— o = 271000 —4050 = 22950
................... “%2\2(:(0@\/ v

(b) What is the value of the car after 3 years? (correct to 2 decimal places)

Commen error 3 Conect ookudion
. S=2100(1-0:B])" *f 52771000~ 3408D )

/

.................. = $I6BRLBR e M ABBO

.........................................................................................................

Y 2
O
(c) When will the value of the car be half of the purchase price? Y(- \IQ:Z YQZJ

(correct to 2 decimal places) 270@ 22(350 '?qm 148"53

.........................................................................................................

......................................................

B I R I I I I R P SN

ne 427 (2dp) Vi efea .
Comect oolidien

2100+ (=) d =1381) 27090 -9 @4050)= 13500
27000 +- (-1 4B (3500 13500 = 40500,
2TOCOF 400N 44050 = 1380 n=3-33 v

AR = S ey w | e
N =4 33 (+termnumber) < \IQ:,_Q{Q;’)@Q NN




Question 12

Find the 6™ term of the geometric sequence if 7, =3 and 7, =%

Question 13

COs x

Evaluate J? T e ; 7
i x %
............... = L g(lﬂ”@ﬂiﬁ)lv/b/

.....................................................................................................

Question 14

A skeldhiof yi=-- for thedefhite futeacal fl dx is shown below.
X X

A
EESERESEEEEEERNSSE SNA
S
R !}‘3. L1t
S f* “lr -H
O B i
2 *"H' z
I {12 e ) I.r?;’.“(
SRERERESRERENE




Question 15

Consider the Probability Density Function (PDF) given by

1
R

0, otherwise

(a) Find P(X =3). . 2
.......... Jrmdu o Jrad ..
3
= jf,; Sl > ST N J,Ildl ...............
o L2
R A “n\_‘]:ri] .....................
=17 =
............. T e —
........ B B
=0 +):3 = 2 !
.......... :g/\%\/ :p(xéa) :i = /:'7) o i% /

(b) Write down the formula for P(4|B) 1
................. 20AIB)=.PLA08)

P(B) Ve

........................................................................................................

.........................................................................................................

N D (xy,3 ang X22) # P(x>3) x P (x>2)

unlegs ndependest /
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Question 16

For the curve y =x> —9x*+24x-15

(a) Find the coordinates of the stationary points and deterrrﬁne their nature. 4
SP oo when §H=0. Nalwe of GP

kot at s S el

BNCTC et o8 S . Tt O W WD =2. Py = b Concave Cawsn

..................................................................................

...............................................................

e ;o i wdsr supi
(b) Find the point of inflection. > ~—— By ¢ VALVES AnD rmodda 2
. Peanie Pout of anflessen . T2 e e

.........................

................................ Chﬂm)e % cmcovrm{.,.....‘.....;.';,.f3{-.~3..)...w o

(c) What is the global maximum and minimum of y =x> —9x*+24x—15 for the domain xeR [0,6]? 2
((p e \)

.........................................................................................

11



Question 17

Differentiate -Si'lzl , mwl de
X V

= QPuor. ~ 20902

................... @3 / ' .

.......................................................................................................

..........................................

\'I‘B =

) M
.......................................................................................................
T } a’?n N c,\.»vvk.v-‘var\i v

|

Question 18 \‘L':’\I}L‘;!L;—&u!"ko:/‘
uestion

(a) Evaluate g dx . (Write your answer as an exact value)
0 x*-2x+4

.......................................................................................................

2

(b) Evaluate J'I :':3 (1—e") 7

.....................................
..............................................................

..................................................................................

....................................................................................

................................................................................

12

/ — 0,143 Hayy [






Question 19

sin® x+cos® x

Simplify 5
COoS Xx
O TSNS o1 ) wicte SRR A
CmA3G
& 3
..... o i v s s A58 s 45
Question 20

A particle undergoes straight line motion with velocity v= «/372_4
! +

where ¢ is time in seconds and distance is in metres.

(a) Find the particle’s position x at time ¢, if initially the particle is at the origin.

.............. Az o B A 2

B e e T P~ w._% ....................................................

.............. - 6@ tar
, v

ke g[(@"ﬁ“\:‘”]«m .....................................

B

...........................................

...............................................................

(b) Find the position of the particle 7 seconds later.

............ WO T

13



Question 21

The diagram shows the parabola y = x> —3xand a tangent drawn at P.
The equation of the tangent at P is y = x —4 and it cuts the y-axis at Q.

...........................................................................................

........................................................................................................

(b) Find the co-ordinates of Q.

JR—— e e e iy

....................................................................

......................................................................................................

(c) A normal is drawn from P and cuts the y-axis at R.
Find the equation of the normal and the co-ordinates of R.

......................................................................................................

........................................................................................................

........................................................................................................

14
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Question 22
Yy
2 P
2/ : _
© Q
o | r g%

The diagram shows a point P on a part of y =+/4~x".

The point P is vertically above R and Q has coordinates (2,0). The point R has coordinates (1,0).

(a) State in radians the size of angle POR. 1
wo=-3 =3 Ghiger: pasue ey
(b) Calculate the area of sector OPQ. (Write your answer as an exact value) 2
.............. SIS A e e
..L( 2 /ar / A seckor
........................ é].-l; ....-‘ e .............7....................--...................... -—_@of A-‘,L“
= om s>
d ’
(c) Calculate the area of triangle OPR. (Write your answer as an exact value) 1
] A; 'LBL\ 1 A:-“i&\‘af'.ﬂc‘
| i I
e R O
2l W B
.............................. PP RRARA T A s U S S R et
(d) Hence find I V4 —x* dx (Write your answer as an exact value) gl 2

¥ed%) ) **'WC\D\(]LKL Gl M curtle - (,ozd’or—*uw

.................................... (% )




Question 23

A continuous random variable X has a probability density function f(x) given by

12x%(1-x), for 0<x<1
f(x)=

0, for all other values of x
Pleo= 24 125
(a) Find the mode of X; e w2 &=
Fsrmmwf’(;rﬂhow@)"z“'n”% A

S~ Ylay< O
f@) = 1242 - 1292 S

.......................................................................................................

............................

.........................

.........................................................................................................

....................................................

16



Question 24

The diagram below shows the graph of y = f(x)

Yi

-2

13
8Y

Sketch on the axes provided, the following transformations of the semi-circle,

showing the coordinates of the x and y intercepts.

(@) y=21(2x) 2
B s hoon) dilame
ARV Scale fodor 5
/ ¥ i _h:-'f'f},',f
T3 3
P vesticad ddalion
f e
LA AQcale 'FO&TG’T‘ 2.
W Wil wT""”ﬁ.} '
ANHY ERNENEET YN R NN . EES NN S
g RESESTE) AYRaRI RS EnaNasas RS
P o 0 0 0
®y=-2 /&) 2
O )

i
1 -

hm;go*ﬂ'qJ dil dlion
ocole facdar 2

velical diidlon

*\Q—F(.Q,cllcm W The I,*Qw},)

/¢
AR ERE




Question 25

i
A o
s 4 <
i 3 g b
o o - ‘4
e +
1 b P X
b ]
2 z

The shaded region is bounded by the hyperbola y = —z-I and line y=x.
+

Point P is the intersection of the hyperbola and the line

(a) Show that the xﬁoordinate of Pis 1.

...........

...................................................................................................

.....................................................................................................

13 T HEh
Left shaded Area. .. Jo iﬁ“‘ldx .......................

.............................................. = [ 2hle+il ™ 2.]0-),./
R i i)‘“(Zln ])

............................................ e
Yoldl cuea = 1+ 412 -2 103 i
Ao (b4 -£3) + | i Zoﬁh?_-*'ﬂ(si)] = 5 2inig)
¢ ) 4
:f ZZ:%; :, l( -OQ . 1’g+b($’) (_';‘,’.5—7) el
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Question 26
A mass is bouncing from the end of an elastic string and its height /# (metres)

above the ground at time ¢ (seconds) is given by 2=1.6+0.4cos2xt

(a) Between what heights is the mass bouncing between? 2
ol 4\ s coedl.done.

0 ) N o s i

Question 27 E\IC)\‘ e\l (L’\‘)‘\.df_'-t’..(;\ \9 M’\L(\
- k(e - /z.))
(a) The graph of y= f(x) is shown below. C\ 2 hedmonti éu\o\‘\tr\ " {/
N — 4\ e , R S .-i TR S W\L,A

\ ; e /1 be-th cerhiol fravahen 1o to

Rl S Hgb’.\\'/

. N Y AN (0,0) - (e, Q)l Pide deas?

§ \ 3 d
[ e Le) (FERS

(-4, 1)> (0 2) e -

0.5

i i p\
i G5 0 : 15 2 O
! 5 . H - ————

o | Yo rght e horizontdl
‘7 dleben SF '

On the graph above, sketch the curve, y= f(2x—1) , showing all important features. 2




Question 28

A continuous random variable X has a probability density function f(x) given by

1<z2<Lk

f@)=4 V&'

0, otherwise

Find the value of k.

here

N

Question 29

Evaluate L212x(x2 +3) dx

............................................... Y Sewern @:\.\. %WAU\ (S & wnable \'$

..........................................................

. [Q(.q"+3>6t\L .
......... ¥ .. ..‘.....................S..(:.‘(@)..[;(;.(%)l}".‘.é\x..a._.\__\,UF(sd] +C

.......................................................................................................

20



Question 30
Donielle completed two class tests this week.

Her results are shown in the table below (class mean and standard deviation shown for each subject).

Subject Donielle’s Mark Mean Standard
Deviation
Mathematics 72 64 4
Chemistry 78 68 10
(a) In which test did Donielle perform better, relative to her class peers. 2

(You must show working to support your answer)

(b) Tina is in Donielle’s class and sat the same class tests. Her z-score for Mathematics is 1.5. 1

What mark did Tina record for Mathematics?

oC=T10 /

21
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Question 31 /1
2
d’y 4 4

Find the equation of the curve if —-=~ :
dx 2x-1)°

The curve passes through (5,21n3) and the gradient of the tangent when x =1 is 2.

t{‘»-ﬂ(lauﬂ .......... - . .k..\..ceix.@.m.:u..i....\r..c:e...cvf\.om.;.&ﬂsm%_\bf «p

STl N 0 S R Mos g
(8 ; Mong stmuggled To geb fo Was stuge
= 2.:1_‘\ + (d / m\ka 1 \

Tavernhon. needs weete ¥

........ 2 Tam g\ ol shrugaled aith
\3 ............. QL ................... > ..... m\ﬁgm}n\g\m\ég ...................

grlolze-tlve

; ............... - ! . ’ " MU.§3
2.\(\3) ........ lf\q ............ Ca .......................................................... / T\Q\‘(}hgf‘ as

Ldod = 2I0d 2 ¢ o e welrene

............... CL:O\j:\T\\zDL—]\\/ areel-.

22
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Question 32

Find the values of 4 and B so that y=Acos(2x)+ Bsin(2x) satisfies the equation

2
—i—i—f M gz- 12y = sin(2x) for any real values 4 and B. 2
x

Y5z A Cosdsc + BSindic

...................................................................................................

:“ .“6.4‘“8.%20 ...... f ......... g :‘.L% ..... V‘E,—‘la \{;

Question 33

The gradient function ? =3(x+1)* of a curve is shown below.
X

| x VY p
What is the nature of the stationary pointat x=—1 on y= f(x)? | ad L( {L{,‘Q‘L\,}%ﬁg;& 2

W Eoncondt



Question 34

A semi-circular garden with radius 1 km is surrounded by a path. Angela wishes to go from one end of
the garden to another (that is move from A to C passing through B) in the maximum possible time to
enjoy the ambience of the garden and get some gentle exercise. She decides to walk in a straight line

from A to B at a pace of 2 kilometres per hour, and then jog arc BC at a pace of 4 kilometres per hour.

Let /BAC=«x

(a) Show that £ BOC =2« , and hence show that Angela runs 2« kilometres. 2
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(e) Find the value for « for which _j—Tzo , and determine
o
whether this gives the maximum or minimum value of T.
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(f) Find how long (to the nearest minute) it takes Angela to complete her journey
if she proceeds with the above path (that is move from A to C passing through B).
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Question 35

d’x

If x=6cos(3¢ +§4£) and T =-—n’x . Find the value of n.
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Question 36

Jean makes a quarterly deposit of $4000 into an account at the beginning of each quarter..
The account pays an interest rate of 6% per annum, compounded monthly.
She wishes to save up $20 000 for a new car.

(a) Show that Jean will have $16612.16 in the account at the end of the first year.
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(b) Find the amount in the account at the end of the second year.

e R G
‘//'“"‘\_\“‘h‘ o e A LELERAS. 2. 0] SR \\
..... L e e O
T: oo (i ©oos” + Lipeaer

(c) If Jean wishes to have $250,000 in the account after 10 years,
how much should his quarterly deposit be?
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