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Question 1  Use a separate writing page.

}Sé Factorise 100 — 4x?

\@ Express 200° as an exact radian value

N Find the value of e®, correct to 4 significant figures

??9\ Solve 5-2x <17
\@ Find L (x* -1)

3{ Find the integers @ and b such that (3+ V2)? =a++b

X% A In the diagram, AB is an arc of a circle
| 1 Qem with centre 0. The radius OA is 7cm.
0 The arc length AB is 9 cm.
8 Find the size of angle AOB to the

NOT TO SCALE nearest degree.
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Question 2 Use a separate writing page

}A{ Find the value/s of x &)

AN
}x{ . ‘“d>\;>(f(;z““,1;)¢‘ @
(jg(‘_"Zcosz— Dadx |
.
®

8(5,3)

A(,2)

NOT TO SCALE

The diagram shows the points A(7,2) and B(5,3) and the origin O.

Show that the gradient of AB is --;— :

Show that the area of AAOBis 51 square units.

A {)  Find the length of AB.
v i)  Find the equation of the line £, passing through the points A and B.
ﬁ ’/\/ 2




Question 3  Use a separate writing page

}q Find the first derivative of ‘ 5

W y=@ -y
%\) fey=2%
x-1

,e@ F(®)=1nG-%)

Y
\9{ Evaluate _L P Sx 1k 3)
>~< If the quadratic equation 3x*> ~4x+ 7 = 0 has roots @ and S , find “)

Wb
(}P{ a+pf
ﬂ a2+ﬂ2

Question 4  Use a separate writing page.
({)/‘ 2 The diagram shows the )
' function y = f(x) between

x=0andx=20.

/& Bvaluate [ /(x)dx.

/%ﬁ\ Is the area between the function y = f(x), the x axis and the lines
x=0 and x=20 greater, smaller or equal to J:o f(x)dx ,‘

Explain fully

}bz/ Find the equation of the normal to the curve y = tanx at the point where 3)

V4
x==,
4




ﬁ)/ A 8 - In the diagram AB 11 PQ,
. AQ intersects PB at K and
PK =KQ.
K
P - Q

Copy the diagram onto your answer page, marking on it all relevant information.

Prove that AAKB is isosceles
Prove that AAKP = ABKQ
| Hence, show that AP=BQ




Question S Use a separate writing page

}( A9 yax© ®)

> o
j: 3-2¢

The diagram shows the graph of the functions y = x> and y=3-2x.

1) Find the coordinates of A
{6 Find the x - value of the coordinate at B
(§< Find the area of the shaded region contained by the curves,

y=3-2x, y=x* and the x - axis.

>Q- >gi‘)Write O’;?: as a geometric series and write down the value of the first term 3)

and the common ratio.

N Hence or otherwise, write 0. 73 in the form of — where x and y are integers.

y
100
X Evaluate Y_ (3¢ -5) )
t=3
(}( If mf € =1InA, find the value of A 1))
g 5 e +1

Question 6  Use a separate writing page.

For what values of K is the quadratic Kx* — 6x + (GK +3)=0 positive 3)
definite
(})/" Consider the curve f(x)=x*-12x 9)

Where does the curve cross the x axis
Find the coordinates of any stationary points and determine their nature

Sketch the curve y = f(x) in the domain -4 <x<4.

What is the minimum value of y = f(x) in the domain —4<x<4.




Question 7 Usea Separate writing page.

& I log, x=4.716 and log,y = 0.631 find the value of 3)
Xy
log, ( ‘/:)
(\p)/ For y =3sindx, 0<x<n (6)
%tate the (a) Period

#

() Amplitude.
i) Sketch the curve y=3sindx, 0<x<r, clearly showing where the curve
cuts the x axis.

(i>KHence, or otherwise, find the number of solutions to

sin4x = cosx where 0 <x<r&x

k) Solve sin® x—sinx =0 Jor 0<x<nx 3)

Question 8 Use a Separate writing page.
a) The region bounded by the curve Y =e™* +2, the coordinates axes «)
and the line x=1, is rotated about the x axis.
/\@ Sketch the region described above
@& Calculate the exact volume generated.

® v 4 ®)
(mls) (2,05)

0 | 2 3 q'&;c 7 ‘('/(s)

A particle is observed as it moves in a straight line in the period between t = 0 and t = 6. Its velocity
V at time t is shown on the graph above.
})\/ What is the velocity of the particle after 2 seconds?

@iy . What is the particle's acceleration after 2 seconds?

At what time/s is the particle at rest?

At what time does the particle change direction?

What does the shaded area represent?

(y/ - Ifthe particle starts at the origin, sketch the graph of the displacement x as a function of 7




Question 9 Use a separate writing page.

, lim sin %x
Evaluate 1
7< x>0 x @

(b) The population of koalas in a park was estimated to be 1000 at the start of 1990. *)

Ten years later the population had fallen to 900. The rate of decrease of the population is

proportional to the population at any time #

>1/ show that P = Pye* is a solution to the differential equation,

dP

L o
dt

After how many years will the population of Koalas in the park be half that
of 1990.

(¢) A4 metre piece of wire is cut into 3 pieces, which are bent

to form a square and two congruent circles. (6)

)Q/ If the radius of each circle is r metres, show that the total area (A square metres) of
_  the3 figures is givenby A =2nr* + (1-7r)?
(& Find the value of r which will mak

exact form).

e this total area a minimum (give your answer in




Question 10 Use a separate writing page.

(@ @) Sketch the curve y =log,, x and state its domain. (6)
(i)  Write an expression for the volume of the solid generated when
y =log,, x is rotated about the x axis between x = 2 and x = 4.

(ili)  Hence, use Simpson's rule, with three function values to find the

approximate volume of the solid formed, correct to 3 significant figures.

(b)  Mr Loaner borrows $P to fund his house extensions. The term of the loan is (6)
10 years with a monthly reducible rate of 6%p.a.
Mr Loner repays the loan in equal monthly instalments of $750.

1) Write an expression for the amount Mr Loaner owes immediately after his first

repayment.

(i)  Show that at the end of n months the amount owing is given by

A = P(1.005)" —150000(1.005)" +150000 .

(iii)  If at the end of 10 years the loan has been repaid, calculate the amount that

Mr Loaner originally borrowed, correct to the nearest dollar.

END OF EXAM




/

leacher’s Name:

Student’s Name/iN":

Answers  duniy dial 2002,

| Question |, Quechion 2.
) lI00-4x* o). 1 s 3x
= 4(as5-x*) 4x o
= 4(5-20)(5+X) 2™ =g
=2
b) Q00 = 00T x=22% wvol x>0
g
b) u.f,{z' - Yx d=x
<) Csr-' 14g.413.... z -X Voo +c
= 14g-4 ("'.S.,.".gf."j).f = “Yr —rvax+rcC © )
dy B-1x &1 {2 Cos(3-1d ax
| “dx £1% = %an(’b;_-.\}q-c
X% ~b
) . c)l.M'“%=3-2 = —1
e Yax(-N = 2 51 2.
0, dag=d0-s)+ (2-3)*
H(3+2)Y = a +§% = {5
LWS= 9+ +2
= 1+ 632 ".eq AB: y- 2= ‘—2—(1-7>
= u +J72 2y - Y= —x 47
e 0=\ \as2 X+¥2¢q -V =0

v. d, =IO+.23¢O-—\\\ "

= 94° neovest degree

9 {=(0 (o inrad) T N
iole 02 A=) h
_________ /=0 =
©.2.9 x\3° s';—-"%)"é’“g
= v
........ = “
2

©
1 = B x2xTx
or.9 T bl kA

e =1%°

ieacher’s Name: Student’s Name/N":

| Queskion 3

a. 1L y=(x*-N3

3‘ =z (91(1"-‘31

n flx)= ax

x =~}

P)= (-2 - ax.!

i

(1—))"
-2

L}

(x -1)*

m. f(x) = 1n(z3-2)

£ (%) = =1

3-x

b. ('8 (1 4—\3‘,2' o
3

8
= 3]
2 3! 3/
- .3: c‘ 2. _ q 2

SRR

12/

(*/3)

<) 3xt - x 1 =0

v, a(%g; = Cla_ ¥, ol A B ::—b/a_

-=_'—‘/5 I = Y3




Teacher’s Name: Student’s Name/N":
| Question 4 |
D[ fx) dz = 122 35 455 4 (-10)
J 0 ermmen tampanea

Teacher’s Name: Student’s Name/N°;

= 45

0, fhe orea viould ‘oe mote  as the section undesr

| Questiond

ar. xt-= 3-2x%

=1y g )U = 1n(} “3

¥ 42x-3 =0

ey

the X axic  beomes ve with aea inueasing the

(= *3)x-D=o =05 a2
A== oy = ln(5\
at A z=)g=\. >/
v A=5/4

Nalue 12 Area = 12Y, 13954157, 3 -0}
by y= tanx Y= "'Gl\w/‘{-
W = Sec?x = |
> ‘
Coszsx
2. M. =(Cos Y
= YE)

= 2 " MN""i‘

4o Len ()

24 Q= ~x + Wy
W
X 2y = A~y = o

Ak A PKA Vs 1sosceleg , PK = KQ,

e L KPQL = LKQP (ona\es opp._gqual sides)

L KPO = LABR (a1t L's AR P&R)
and L KQP = LKAB ( ark L's AS 1 P)

L XAR = LKBA C
aond BY% = KB (sides °pp. equal L‘s\)
AAKB is |sosceles . )

.. In_ AARP and A BK&a

A% = KB (part 0y

oL = KGL (giver)

LoeA= Lexa (vet 099‘-'5\ -
L DPXe = bBKRe (($AS)

. AP = ga Colresp. gides of CDQ&'UE’\* 4(‘9!}3‘93-

s
—> or ( 3-2x dx
o - '
. | e
i
= ij + %"‘XL
3de = <
- 4 { ]
= = -0 + o~
3 T
= 5 4L
~&}
= M dt
O P I e -
b 0-713 = 7.t 10000 ... IO 000 -
a =093
r = O.0l

....... ¢ )2; (369 = 4 47 +04 ... =+ 295
€3 Laz29 d=3 Nn=100-3 4|

= qag

.8a="/a(a "\)

-2 % (4 raag)

SR
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Question o
a) Kx?- 6% ¥ (bKkr3)=0

a>0. vut A <o

b -4Yac <O
Y = HxKx(eKr3) £O

36 = ALKz - JaK <O (2-1D

-3 ¥ AaK* + K>S o

AK* ¥ K -3 > O

(ak+3 Y K-1) >0 \ | /
; :‘K;- both anawes

. K<g=3 2 K2 )
-b—\:}: 2.
0=K 0nad ad>o0
o K>\ vn\n . L
b) £() = X3 12x
() =0
x(x*-1.Y =0
=0 x=2§3 x=-2§3

n. Stat pts £'(G1V=23-12 =0
3(X*-4)=0
. 1=2;>L.= -2

ie. Stot o¥s  (2,-1) _and (-2,1) -

w. minvolue s -1,

Natvie f"(x)=6x ot x<2 £'"(XN>0 .1 miqgat
(2,-16)
(1:“3) .......... AY (‘-l,“a) ot x=-2 f“(x) L0 .. max at
i, (-l,lb)
J-lfs o i)_(3 i
ooy (20 |
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&ueshon_-}
. log 1=8"T and log y= 0.0\
-~ o Y }

(Oa L"
J2

- $(legx rloqy) - aloq;2

4ot ob3) — 2% |

= L
N
= 0-6135S
——b ‘1: 33‘0"}_}_ b, . PUlOc\ = Q_L_L‘T
«0/y
ﬁ- oamp = 3
LR 3
31

VANEA
\7/ \ .

Pl B\ 5\ Jw i
v/ \/,

Q..
ped

th,

Sinx =Cos e

3Sindx = 3Cosot

(3Cos x
doHed grph

—

e 5 golutions .

8inta - Sinx =0

Sinx (Sinx- 1) = O

Siax =

)

SinxX =0
X =0, 1 x =

J

=

X =0 1‘7}_)7)‘

)
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Question 8
Roond
5 o N
3//
2 s 7o
f/’ S
)
i \/Y = W _s \'\l dx
B A G o WP
J AN =
o
=W (' gt N ~X a dAx
Jo A T e T
T ¥
=T elx - q€l+‘-\x\]
-2 o]
........ s e -9+ = (=1 —4 +0))
\_:1 3 )
= wl e -4 o+
L= e 2 ]
b) 1S mis
. Acceleiation =0
m. At regl when V=O
le t=o 0od k=9 secoods. = 00

V. Chonges dicection when € =4 s

v. distance davelled s the Ficet &4 seconds -

vl

X
(m)

A

)

\

.

£(s)

“To

A
'
1
2

I o S P,
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Question 9.
. A = ﬁ(l-r‘ﬂ'(l + x*
&) lim  Saix o,
PR N Y =amt sy (1-pe)
B 1 P= Poekt nodA= a0 42 -FO) Y
Q_‘_’ = k Poe“ ar
dt o =4 -qw(r-vr)
= kP 3T )
Pz hek B a sol 4o 0. = ac = (r=1wwc) )
O =a&€C -\ g7 e
. P= o000 ekt \ = r{a+w)
Q00 = logo e K*© C = ! (f=o0-1q4
9 = e 'Ok a+ T
o) Nalvre
In Yo = lae®©k d2A = 4T +aT v o
0K .= la Yo dex
K = _'!6. \n_‘% (3 —oooms\, .. i when
' C= )
.. 500 = looo ek* arr .
{
Lo ek
lno.g = \«"\e‘,Ke )
K+ = \no.9
£ = l\no.=s >k
= 657188 .... ..
b yeors.
) N
—
4x + 2 xawe =4 (—‘\)
AU + T/ = )

Xz |-TC

0



Teacher’s Nume: Student’s Name/N':
Question 10 . '

p A= Pl =150 ae- 0]
\ O

................ /%x =P(\'Do<)n—7§o"\(\-oo§“—g
/' ‘ 0-00§ _

Domain 'x 2.0 = P(\-oos\“- 150 OOO(I -0os M- D
n. \/X =T f \4.7’ dx = p(‘\-OOS')n—\SOOOO(!‘OOS)h
% ” . 150000 -
=T { "(log, %) dx
5\ Y10
120
w, m) P= 15p 000 (1-005") — 1S0 000

(\Oj.g)f_)l 0-096{ 0- 2274 °* 3¢l

= 61555 .09

V= Tox b_(*F-FLQ'L}.x_M\ =
3 = §61555 .
= T.x 1 (00906 +0-3625 +4 x 0-2276)
EAN ’
...... = 1 ()-2%35)
3

= 143 (35 fg)

b V. P(008) -180 .

n Ay = P(1o0s) -150
Ay = ?(\-005)7'- 150 (v-005) - 75O
A= 2 (1:008) = 150(x 005 Y- 150 (1-005) - Tt

cee:2=150
_,A?,AQ.(\'OOSY\“7‘5@\&-005""'* \oos™ s, .. ¥ l]




