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General Insfructions

* A table of standard integrals is provided at the
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Ma-thematics Extension 1

, Total marks — 60

¢ Reading time — 5 minutes e Attempt Questions 1 — 5
e Working time —~ 1.5 hours
e Write using black or bhie pen

*  Board-approved calculators ;nay be used

back of this paper
»  All hecessary working should be shown in
' every question

e Starta new booklet for each question

» Al questions are of equal valye

chnppal Rase. Bay, School of the Sacred Heart
Mathemaﬁcs Extensmx\ 1/Extension 2 Commcm Half Yaarly Examination, 20‘08

'TotaIMarks 6(} . . ) . o Co B

© Attempt Ques_tlous 1-5
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Fxtra wrifing booklets are available.

9/04/08

‘Question 1 (12 marks) Use a SEPARATE writing booklet.

- 2 —
T (a) Solve = 5% <3
K B . et At g X — .
s (b)  Twelve people are going to the Faster Show.
Five of them are gomg by car and thefest are golng by train.
() . How many different groups of five peOple can be found to fill the car?
(i)  In one of these groups of five, it is found that only 2 of the people can drive.
In how many ways can the seats be filled'in this group under this condition?
(¢ When P(x)=x"+bx+c is divided by x—1, the remainder is —4
When P ( ) % +bx+c is divided by x+2, the remalnder is 11.
Find the values of band c .
(& Ifa,Bandy arethe roots of  —3x% ~3x+2=0 , find the values of:
N a+p+y
i o’ prrafiy+apy
(¢)  Findthe size of the M&e between the curves y=log, x and y= x* —4x43
at the point (1,0), to the nearest degree.
Examiners AD/N]; -3-
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Mathematics Extension 1/Extension 2 Common Half Yearly Exammatlon, 2008 i ; Mathematics Extension 1/Extension 2 Common Half Yearly Exammanon, 2008 ’
Question 2’ (12 marks) Use a SEPARATE writing bookl_et. © - Marks - Question 3 (12 marks) Use a SEPARATE wrifing booklet. Marks
@ O Use the Factor Theorem to show,that x+1 is a factor of the polynomial 1 ‘ ‘ . .
) X -x*—3x-1=0 . . . . (a)  Find J sin? 3xdx ‘ o : : e D g
(i)  Hence, or otherwise, factorise the /polynormal P(x)=x" -x"~3x-1 ) 2
into its two factors. . _ (b)  ABCD is a eyclic quadrilateral. ) 4
: If AB = AD and AE is a tangent.at 4, prove that AC bisects ZBCD.
(b)  The point O (a,b) divides the interval joining 4 - (——1 5) and B (6, 4) cxtemall& 2 ‘ ‘
in the ratio 3: 2. Find the Values of gand b.
\ . - 1 .
(c)  Find the definite integral f , xe* P, using the substitutionu = »* +1. 3
Leave your answer in terms of e.
@ @ Find E (sinx -+ cosx) 1
(i)  Hence, prove that J4 wdx = —1'-1n2 3
N o sinx+cosx 2 -
%
%) () Using the expansions of cos20, ' o 3
show that ’___1+cosx t— where f <x <.
l—cosx 2’
i)  Hence prove that cot 67% °mf2 ] 2
Exa.n?xers AD/ND -4~ Exﬂminsfs AD/ND ' 5.
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:" Mathe R S .
- 'Q\testlon 4 (12 marks) Usea SEPARATE Wntxng booklet, - - © - L Marks
(é) Show, by the process‘of mathematical induction that, form#l | | 3

®)

A
'10352+10g3[%]+1022[ﬂ+ +logs[ 1’\]\—Ioge(n+l)

At position T, a hill is # metres high. The angular elevation of the hill from a place P, due
south of the hill, is 37°. The angular elevation of the hill from a place @, due west of the
hill, is 23°, The distance from Pto Qis3 km.

@ Copy and complete the diagram shOwin'g all relevant information. 1

(i)  Find the height () of the hill in kiiometres, to 1 decimal plaée. 3

#

@ Show that the equation of the tangent to the curve y=¢? atthe point x=2

>

. e
18 y=—x. 2
Yy 5 . ]

(iy  Draw a sketch showing the curve and its tangent, 3

Evaluate in exact form, thckarea,of the region bounded by the curve, its
tangent and thr§ y~ax13

Examiners AD/ND -6-
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Questxon 5 (12 marks) Usea SEPARATE wrltlng booklct

Marks T

(a)  The letters of the word CIRCLE are written at random on the circumference ofa circle.

) How many different arrangements are possible?

(i) In how many of these arrangements will the “C”s be separated?

o
(b)
- >
/ - 1S XT
T

P(Zap, ap’) and . Q(2ag'1, aqz) are two points ori the parabola x> =4ay . The line PO
meets the x-axis at R. The tangents at P and Q meet at T

@ ¢ @/’fha’c the equatlon of the secant PQ is 29 x(p+ q) 2apg ,
2. determine the coordinates of the pomtR in terms of pand g.

(i)  Show that the equation of the tangent at P(2ap, apz) isgivenby y=px—ap®. 2

’

(i) Hence show that the coordinates of the point.T are given by (a(p+q), apq) 2.
Note - you do not have to derive the equatlon of the tangent'at Q,

you may quote it.

Examirers AD/ND
9/04/08

~ (fi)  The secant PQ varjes

Rsmon but maintains a constant gradlcnt of m.
omt f R_Tmoves ona stralght line and that

End of paper
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Solutions Mafhem'atics Fxtension 1 Half Yearly 2008

(@ 5%,
R x @
* 4 Test ‘0' 3 5 ‘
- 5x=3x- 12 ]
- 8wt 12= 0 o z! . '4l 4 (I;
(- G- 2)=0 - ‘
x= 0, 2

Solution:%£ 2, 4< x£ 6

v .x7¢4
v’ check )
v’ solution .

®) @) *C, =792
LB = .

o

© ‘
P(l)=1+b+c==4 ) 1
P(-2)=—8—2b+e=11 (2)}

Jrom (2)=> 8+2b—c=—1] 3)

(1)4-(3):>9+3b¥—15
: b=-8

¢c=3 -

. A/(zi) .

Y using remajnder theorem

¥" solutions

(@°6) PD= D —(-1 ~31) -1

@@  arprp="ts

a

@i & By+ off* y+ By’ = affy(a+ f+7)

o Pare (i)

v Part (i)

=2%5
=10
(e - y=log,x y=x" —4x+3 v derivatives
- 1 4 v radients
x v correctuseof formula
 m=l oy =2 : :
| tmo=f2- |3
1=2

TS e R

when x =0, u=1

| whenx=1,u=2

.Ex.exzﬂdx =% f e"dic = %[e" ]: -

e

=5le=1]

G =72°

w7
=-1-1+3-1
=0
) ()
1l _z; :ii:i v coriect use of division
s . algorithm
XX . ’ .
v writtenas factors
~2x% ~3x
—2x— 2:.c
—x—1
_—x -1
0
P(x) = (x+1)(x" - 2x-1)
®) +15) 6,-4)
312 I
v' | correctuseof formula
S v solution: A
218 . 10+12 v
a= - b= )
342 342 =
a=20 . b=-22
@ u=x"+l1 Y xdx \
du o
= Zx ;. . v "7
dx v correctsubstitution
xdx = .ldu . R
2 v correctintegral ¢




() (i)gx—(sinx+cos x)= cpgstihx -

. T N
T cosx—si =
(iz')J 4de=1n[smx+cosx]g

o sinx+cosx

= ]n[(sm +cos— (sin 0+ cos O)J

1
- =ln + Inl
( NG «/Ej

®

()

¥ integration_.

¥ substitution
" working to show

(@) cos6x=1-2sin’3x

1 sin® 3x
sin® 3x = 5(1 ~cas 6x)
J sin? B =~ [ (1 cos 6x)dx Y . integral
2 : - | ¥ +e
=l x—lsin6x)+,c ) '
2 E 6 : . ¥
=g(3x—sm 6x)+c
() LefEAD=6 | T , _
then £DBA = @ (anglein alternate segment) v angles.in alt segment
nowll ABCisisosceles (given, AB=4D) v ayclic quad
= ZBDA = 8 (base angleisoscelesU ABC) v reasoning to get to dois
e

then £ BAD =180-20 (straight dangle)
. LBCD =180—(180-28) (opp angles ayelic quad; tlate; q
=268 .
but LACD = 8 (anglein alternate segment)
. £BCD =8 '
- AC biscets ZBCD

conclusion

© & c0s26 =2cos? @~1=5 2cos* @ =cos 26 +1
' c0s26=1-2sin® §=> 2sin’ § =1—vos 20
x
- cos=
=2
. X
SIm—
2
=co1:E
2
: 1 ’1+cos135°
) (i cot67="= , J——
) (©) @) 2 1—cos135°

® 4 ekp ressions fo
: 4 correct substity
® v Sirst line of sol
v . exactvalues
V3

simplification”

Nb m’\rks may be reor g'mlsed
for this questmn




(a) Step
LHS = logE
RHS log, (1+D)= loge2 - LHS

Step2: dssumetrue forn="r

i.e.logEZ-bloge[3)+loge[4)+ +loge(k7) log, @+
| i

Step 3 :Requiredito provetrue for

i.e.16g22+10g5 3 +loge 4 *+,..+log, Ll +log,
- A2 3 k)

n=Fk+1.

k+2

e j ldg (+2)

4 E+1Y k+2
LHS =log, 2 +1 +1 +..+log, ['——= [+1 o
o 10,2t £ vt (511 o (522).

k+2)

- =logg<=k+1>wlpgg(

+1)

~m&{m+n(k+2

= 104 g, (k+ 2y
= RIS
Step4:

Sincethe resultistrue forn=1and n=k+1,

thenitisirue forn=2,3etc.
Theresultistrue foralln =1

)

e e o

Steps 1 +2
Step3:
Step4

completed diagram

6
h
23 _ r
: /T
3lan
o 25 i}
1
_h
tan 23
\ e h
“33°
T

==/

' 1
e
\/(ta,nZQZ}

L
tan?37

1=1.1095 kmn
=1.1 km (ldp)

Y
ws7)

32‘:( I ._2+ 
tan23 ) .\t

P =p ——————12 +—£—)T
T \ten?23  tan” 37

I OT and PT h

Y’ - tying together into OQPT
v correct solution,




(i) "e's" together =41
51
Joapart = EI——AL! =36

or
"¢'s" can go in 3 ways. apart
rest in 41 ways
3x4! .
Pl MRy
21

oM s

division by same elements

(i) "e's" together
subtraction

A= feidx—-;jx-iZXe

52
=2{ezj| —e

o
=2[e1 —e’)]—e

=2¢—2—e

= (e - Z.jlw_zil‘.s-‘z

g
© @) y=e 7 derivative and gradient
pl==e? working to get eqn
> :
when x=2,-
e
m=—and y=e
2 ¥
e -
—e=—(x—2
S me= A)
- 2y-2e=ex—2e
2y =ex
=&,
Y 2
o Y
o ‘ \sketeh showing region
2~
@ ¢
T+ : - —+ :
4 -2 AT 2 4 X
_1_?‘_
B
3]
i

_l integral
amel‘

I (bBQ)_ Then y=0

0=x(pokg)— 2apq
2apg=x(p+q)
. 2apg
ptyq

R(g"ﬂ,.o)
\p+g

B @ y=

2
X

ho2E_ X
da 2a

at x=2ap, m=p
y—ap* = p(x~2ap)
y=px~2ap* +ap’
y=px-ap’

.. _dérivaﬁyeand gradient
'. working to eqn




() (i) eqnatQ:y=gqx—agq®
solving sim:
px—ap? =qx—aq’
px—gx=ap® ~aq’ :
nb:psg

eqn at O and workin_g" Jor x.value
working for y value -

2a
a(p-l-.q)+—_iﬁ
| then ¥ = P74

2

_8(p+q)’ +2apq

. 2(p+q)

- apq _
and ¥="2 = lapg =2F
wr=

¥= ?-(Q,nz)‘z +2X%2Y
4m

4mX =4am® +47 ’
4Y = 4mX —dam’
YEmX —am® (4
Which is astraight line_with- gradient m.

thelocus of M is a SZ)‘aig_.hz-‘ line paz.'a_llel to PO

(p-g=alp-q)p+q)
x=a{p+q)
y=ple(@+]-g”
y=ap’ +apg—ap’ )
y=apg. --- )
®) (iv) Since PQhasconstant gradient m - midpo int
m-:p;q, » .» (-P‘*‘{I'_) and apq
- v catheti . e, e
‘e substitution and resolutior to-(4)
| E’] conclusion
Z;the(;Y_,i’) . - SR S -




