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Mathematics Extension 1 — Preliminary Higher School Certificate — 2008

Question 1 (12 Marks) Review

a) Solve 2 <1
x-1

b) A is the point (1,2) and B is the point (-1, —4). Find the coordinates of the point P
which divides AB externally in the ratio 1 : 2.
c) Find the obtuse angle between the lines

3x — y = land x+ 2y = 4. (Answer to nearest minute.)

xt-6

x

d) Solve <1

Question 2 (15 Marks) Calculus (Begin a new sheet of paper)

a) Differentiate:

@) ﬁx—'\/;+%—%

(@) x(3x-2)° and simplify your answer

2x+1

(iii)

3 and simplify your answer
x -—

b) Differentiate from first principles:  f(x)=2x—3x>

c) Find the equation of the normal to the curve y= 3x*—~4x+7 at the point where x=1.

Marks



Question 3 (14 Marks) Quadratic Function & Polynomials (Begin a new sheet of paper) Marks

a) Find the values of m for which the expression x° + (m—2)x + 4 is positive definite. 3
b) Find the values of a, b, and ¢ if 3x*=5x+2 = a(x+1)* +b(x+1)+¢ 3
c) 1) Show that x+1 isafactorof P(x) = —x + 3x + 2 1
(ii)  Fully factorise P(x) 4
(iii)  Hence sketch the graphof y = P(x) 3

Question 4 (12 Marks) Circle Geometry (Begin a new sheet of paper)

a) Find the value of the pronumerals x and y, giving all reasons
(i) O is the centre 3 (i) A 3
“l D
C
E
b)
® —P 3 (i) 3
Q
A o B
O is the centre. EB is a tangent to circle ABC
ZP0OQ =90°
Find the size of ZPBQ Prove that BC | ED

Hence, prove that PB=PR



Question 5 (12 Marks) (Begin a new sheet of paper)

a)

b)

(1) Write +/3sin@ +cos@ intheform Rcos(@—c)

() Solve +3sinf +cosf® =1 for —180° <@ <360°

The roots of x* —x*~5x+2=0 are @ f and y.
(1) Write down the values of afy and af+fBr+ya
(i)  Show that f+y=1-a

a+f N ﬁﬂ/ N y+a
/4 a B

(iii) Hence evaluate

Question 6 (13 Marks) Extension (Begin a new sheet of paper)

2)

b)

d)

If o and f aretherootsof 2x°+5x-3 =0, form the

equation with roots a” and S

2x+1
Express the derivative of y= in simplest form.
v3x-2

The point P{x, y) divides the join of A and B in the ratio £:1
If A is the point (1, 2) and B is the point (-1, —4),
@ Write expressions for x and y in terms of .

(ii) Hence find the value of k, such that the line 3x — 4y —5 = 0 divides AB
in theratio £:1

Find as a relation between £, /, and m, the condition for the quadratic equation in x
&+ + 2k+m)x + (P+m?) = 0

to have real roots. Simplify your answer as far as possible.

Marks



— o
Moh; 'E«'{u-...-‘-n_._ L, _'C_._.! f—’h—"‘ CP‘J
2 = X}
3 - W A 'd
S0 &
o 3 7 i1
NE? s ey

-1} + 1 e+ (D0
SO ECIGINCR GO ]( )>

- (59 (3)

(c) Nz 3x ot lyz xa 4
S my = -
e s | ig
SIS
fom & = L)
@ = gl° 5 bt 6 lhac

()

Claty x=0 )I’..?é (@]

&= 93° ¢’
() Sohe

x=C oy

>
Make Cguedion

L el CP"S
6=
N*-x-b = .
(x-Dler)z © /o s X
(s oo 2= -2 b e
“ -x o 32
O <Lx€£2 ad w2 (1:.)
WE sTion S
Ao Y 2emsg ()
B2 —aoe = O @
=) (e O O 3, Lamg oot
bl R ' P Y ()]
Bax?a B+ = qodd r2acrl ) p by P —ack
& et

S @t reX s fhaxt b ot
2aHs =-5 Lo e = 2

= = =1l = -y rCF2

c=10

27 s X o- g ives SES

PC-) =

~{~YFraa-t .2
vl =
P evctore

&

~Cary (a2 = —2) (ﬁ
= () (X -2yroe ) )

_C-:’CH) "(:x—z) @

{ per)(—oc? rocex)

“’) cuths o= 2

@
D,

o =0 = -

R f\ ,,

*}, A E T T ey "‘r)
g -

' Y reeept 2 -y
Wo et lehe] -k

L)

()

a d
dx (\!

-f _"f;a__ 1 A
L'-T;-:(\T_I'."x P )5_)

P LA e

et

LRV TITE

I
=l afaan) -2l "—(21"3}_’)
e N

=l 2xdih- 25 a2y
RO

1oy

2%~ 17 |_J;_'_._l>
1

A1

ty 2

by
=2-dy v B b g h
A e -7_—

. o1

Iy S = e gah 20T
i TT ot h=0 I

Y sl | (2-Ex ~2h)

W L = AN e
5 Ma-2) =0 T~

= (35D % sxGann)'z
=G2 s x (50-2)* =
= (Ba-2Y{3x-24152)
= (1) (18 x—2)

= f’ 9w -&h
h=o

= 2-bx @

¢} y=dntdaa T
dL, = b~ 4
L%

=2 (3n-2)"{qx -1) %
When 2=l Ay _ g
W) d 2xad 3—7\[‘-',62 *
X 3
'Ud = 2=
= (x—.’a}.z—gzm.,g and Y -

(-2

€0 Mi=2 aud My=-4 af( 16)

(i) Y= =W\L‘:L-7ct)
=, gor s (3=

23«-!2: e |
7c+2_u.jai5=o_

QU,E:"—':TICM-J 4 e ,
Fha L o ¢
S) B s LW 1RG£ e@he 2 smmgle faeclE 'CIEE Gk
= s o
.""_h
- S
g2 60° £ 2l gusd e (~ )
— R
) y: mae 4 s mcene oo, ')
CEDE = 5% Latacics amg? =
[
L A 2 ISY £ s meemm oS
G
E} L@/p PR = qov (= .;—::_ﬂ—.-‘:-‘rclc-"y - —
l_.‘.‘_cs - P L ) ___—1( "j ."I‘ .
£ 2R 45 ( L pamdie e aaglt simeves T |'\3 J
= =
LFPR B 5450 [ £ mem )
_ - - S T
FRE fsemcole= =& 2 WBSSS == !
- —
“) . EpA = = BCA (Cxﬁsle_ rm allsr mefe =eg )
CED ™ = 180-X  opp £ i cqclie gquael gepr O
‘
LEDA + 2 OB = 180° [ caimterior 2x) i1l

r:‘:E” [y



cot+ {32
g '--")'- ITCEot Cemant (2200 £ st WX
Sl e =
Kan X =3
fan = {3
A= {'-.(1""

Feyan
1S @ = 2¢os le-c0®)
Lo (6-eot) =1
(en(e~tor) = &
Y (o o5 5
O~ L0 0 300" er —60°
(= llC‘t) 2608 or o°
) KRy -2
Aprfrian =-S5

)} oxepiy= L
d

L
=4
. I?rr'cr: =
Oy B E o A
¥ =S P
ok S e PR N )
s E3 B
AP NRE A P RN NP
-'.\.P'G'
Wpe priixy — SAPY
NPT
-+l
-2
-
ya
26 (O (4 A &
{1, (-1,-a)
A
Iy
(XD 4 (DGY G- + (6D
1o [

- K 2 K
(im / %} (2"

(‘a) 3&.}9_ — 1+ (1) —5sd = o
Kt Tr T o~ — -
(l—-+1> (i<+-l>
-3k~ 8+l -SK.og O
~lo 4+ gk - o
gt = 1o
1< :_usn_
wex (2
4..

) Read routs 14 b*4ue 2 ©

Bleamy] - 4 (et tandd 20

q‘Ll(Kz‘i—E'tr«’rrhz)'-’ T (I.("/(."i l:"m.'+»{_4+/(,bu-n" O
ez 2 - - v -,
FRC g - ™ - AR 470 gl g P20

~dLY b B RLm ~ 4t > o
SR CAED ' K2ws) 2.0
‘C‘:— 2K 4 Bt 2 O
AN
A

ya )\-km

Q_l— k) £ O

A et Fard sl mat e |:L->l'L\\,JL

3
“7 lere

The L% 2 ke

oY) T an = m e
éxﬂ-ﬁb = -'55 G“LE"—_};
A gt = é:-»—.ﬁ}h—' 20 8 G“';y'-__— a
- &
- _'?_‘f. .1._{)-'
s =
)
T

.,\Lz~ T x A
+ T
= A3 4o

xt- e 'B})x +<><.B\l

I

- 1"¢1_,,rg.1 eivn\-._ 18

(b)

J:

dog? 379 xa =

= el
(3sc —i')"-:'

e
{ 33:.—‘2.)1;'. 2- [.(211-\)_’1‘& (Q)L—'LB ‘_3]
(3 %-2)
< ng -2 )FJ;' [2 (3;\;-1) - % (2ot lt;]

(3x-2
_—2—4—( x, —2')2_ g (Lt‘?l )

(?x__z.)”f
e ’22(-'8-(" -3

2 "@x-x\f -

= by -1
2 (3:.-2)3




	2008_Task_4
	2008_Task_4_Solutions

