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2008
TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Extension 1

General Instructions Total marks (84)

o Attempt Questions 1 -7
o Reading Time — 5 minutes o All questions are of equal value
o Working Time — 2 hours

o Write using a black or blue pen

o Approved calculators may be used

o A table of standard integrals is
provided at the back of this paper

o All necessary working should be
shown for every question

o Begin each question on a fresh
sheet of paper
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Total Marks
Attempt Questions 1-7
All Questions are of equal value

Begin each question on a NEW SHEET of paper, writing your student number and

question number at the top of the page. Extra paper is available.

Question 1 (12 marks) Use a SEPARATE sheet of paper.

iy i, T,

x>0 Dy

(b) Find the acute angle between the lines y =2x-9 and 3y=x+8.

., d(39)
(c) Find =

(d) State the domain and range of the function y=2cos™ 3x.

(e) Use the substitution # =tanx to evaluate

? dx
7, COS” xtan x

£
L

(f) Consider the function y=xcos 'x—+1-x*,

(i)  Show that d—y=cos" x.,
dx

I
(i) Hence, or otherwise, evaluate Icos'l xdx .
0

Marks



Question 2 (12 marks) Use a SEPARATE sheet of paper.

(a)

(b)

(c)

(d)

(e)

Solve x—5<~l—i.

X

Find the general solution to tan 26 = J3.

Express your answer in terms of 7.

The polynomial f (x) =2x’ +ax’ +bx+6 has aremainder of —6 when
divided by (x-1) and f(-2)=0.

Find the values of a and b.

n

Find the exact value of Jé cos? (%x)dx.
0

A Given that PO = PR and 4B is
a tangent to the circle POR at P,

prove that RQ|BA .

Marks



Question 3 (12 marks) Use a SEPARATE sheet of paper.

(a)

(b)

(©)

8 people are to be seated at a round table
(1) How many seating arrangements are possible?

(ii)  Two people, Sarah and Ken, can not sit together.

How many seating arrangements are then possible?

The function f(x)=x"+ax*+bx+c has arelative maximum

atx =2 and arelative minimum x=/.

(i) Prove Z+ﬁ=—%a.

A+
s

(i)  Show that a point of inflexion occurs at x =

(A check for concavity is not required.)

A roast chicken has been taken from an oven and placed in a room
of constant temperature 20°C. At time ¢ minutes its temperature

T decreases according to the equation

i—{ =—k(T -20) where k is a positive constant.

The initial temperature of the chicken is 80°C and cools to 50°C

after 10 minutes.

(1) Verify that T =20+ Ae™ is a solution of this

equation where A is a constant.

(i1) Find the values of A4 and .
(iiiy  How long will it take for the chicken to cool to 30°C?

Give your answer to the nearest minute.

Marks



Question 4 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) A body is in Simple Harmonic Motion and its position at a time ¢ is given
by the equation

x=Rcos(nt +a)+1.

The period of motion is 7 seconds. Initially the body is at rest 3 units to

the left of the origin.
(1) Find the values of R,nand « . 3
(i1)  Find the velocity of the body when ¢ = % 1
(b) (i)  Consider the equation xInx—1=0. Show that a solution of this 1
equation lies between x = 1 and x =2.
(i)  Using x =2 as a first approximation for a solution, apply Newton’s 2

method once to find a better approximation.

Give your answer to 1 decimal place.

(c) Prove the identity ﬂ =sin26. 2

1+tan’ @

(d) A “Wheel of Chance’ has 9 equal compartments around its rim.
When this wheel is spun a player can win $100 on 1 designated compartment.
Grace is given the opportunity to have 25 consecutive spins of the wheel.

Find, giving your answer correct to 4 decimal places, the probability that

she will win:
(1) exactly $200, 1
(i)  atleast $200. 2



Question 5 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) Use the principle of mathematical induction to show that

13+23+...+n3=(1+2+...+n)2 forall n>1 3

(®)

The diagram shows a conical wheat flu. The flu is being filled with wheat
at the rate of 2m’ per minute. The height of wheat at time ¢ minutes is

h metres and the radius of the wheat’s top surface is » metres.

(1) Show that r = -4 : 1
10

(i)  Find the rate at which the height is increasing when the height 3
of the wheat is 8m.

(Volume of cone = %m'zh)

(c) Solve x’-21x>+126x-216 given that the roots form 3 consecutive 3

terms of a geometric series.

(d)  Use Simpson’s Rule with 3 function values to find an approximation to 2

0.4
Isin“x dx to one decimal place.
}



Question 6 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) A stone is projected with a velocity of 10 metres per second at an

angle of elevation of # = tan™ (%} from the top of a cliff 27 metres high

overlooking a lake.

Ya

> X
e Lake
Assume that the equations of motion of the stone are
¥=0 y=-10
referred to the coordinate axes shown.
(1) Let (x, y) be the position of the stone at time ¢ seconds after 2
it was thrown, and before the stone hits the lake.
It is known that x = 8¢ .
Show that y = =5t + 61 +27.
(ii)  Calculate the time which elapses before the stone hits the lake 3
and find the horizontal distance of the point of contact from the
base of the cliff.
(ili) ~ What is the maximum height reached by the stone? 2
1 12 1 6
(b) Find the coefficient of x’ in the expansion of (.13 - —) (5 - -7} : 3
% X
(c) Find the Cartesian equation of a curve with the parametric equations 2

1 1
x=t+- and y=t—-.
£ t



Question 7 (1 2 marks) Use a SEPARATE sheet of paper. Marks

(@ Let (3+ 2x] Za %"

(i) Write down an expression for a, . 1
5 Show et Het, 50022 1
a, 3r+3
(iii) Hence, or otherwise, find the value of the greatest coefficient in the 2
expansion of (3+ 2::)2G
(b)  Consider the function f(x)= I
1+ %
(i) Sketch the function y = f(x), finding any asymptotes and 2
stationary points.
(11)  Write down the largest domain that contains x = —1 for which 1
y = f(x)has an inverse function,
(iii)  Find the inverse function f~'(x) for this domain and state 2
the domain of ™' (x).
(iv)  Find the area bounded by the curve f’(x) — 1% , the x axis and 2
+ X
the values x =-1 and x=1.
(v)  Prove that the area between this curve and the x axis is always less 1

than 7 units®.

End of Examination
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STANDARD INTEGRALS

| COSAy iy

l Sinax dy

o

i
sec-avdy

’ SOCUX tan ety ¢’y

-

fad l
-1—'—\(11'
v @7 FAT

l n+l
=—X" . N
mn+1
=lnx. v=0

l
=—sindy., a=0
u

1
—COSUX,
a

|
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|
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a

| T
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I a
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= in[ X+vx
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NOTE : Inx=log, x.

= 1

a=()

— i |
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r=>0



QOO& HEHS t)‘&fh’ﬁtotﬂl —r;’LCL'i 30\

& FE /1/:4

! Quesrrons 2

}

/-/H. -‘17‘!; .
— =75

a) x-5 <& /¥

e) A’?ﬂﬂ /ff?& & o all s

ssclea
-

‘id) L San IN =
i | x>0 2% . B = AA&Q éfaﬂ (As -
= —__:j 'C:: e S = o3 Plaidd i A (x=3) < 1 _ b= freR
| ere 3oc = @& 23 X(r-5) —Iux Lo S R84 (M_,(. L5 ‘,_‘?wvi)

= fn 3

x(x=sk-(4)<o

= /- 099 o

2(2-7)(x+2) <o

X4-2 0¢x47

'/){} y = x(dS-t}(_- (- K
[}

T _ dy - e e — ff{?:ﬂ?—fﬁu b) Fo 20 = /3
%o = 2-F an x> o -7
a ' [ 2=% = Gk - ¢ 4 > G = AT + 3
| s s e e L e daTe T R .
____________ e L .
_________ T — e = cosn i _
I _ _i_ . ___-_f_. _— L i i c) ‘f(u) . R sy T
- © = #5° ) /(g.s"'x_f(x = ﬁ(’os"n-—}f'-;:’}u L -f(‘f} = Qi Aa+rbhrb = -6
e e _.__._____{.*__ & atrbh = = —0)
— ) 3y . de - = ey (1) ool | )= Aterma-28eb20 _
S L. R =/ o . 44-26 = /0 —(D
| L Eheze*™ N -0 > ¢b = -6e
L ezt | b=t
s ) D -texes | s o
. I 3 __9.,5.-.r'j._é_?:_.. _ [ ~ e
. . T——— _ i o
e) I= ”(" S S s S A 585
] = Se e efn
e L ;//7‘“:*‘_ R
M_ = Tomn I } e
n ‘{“_ = See Fr A - s




L vesrtons 3.

|
|

! i i e = =
{oe_mé‘ = 3o

_5'9_ =Jo + 6_0_%__ .

o Glocs7rron  H- o
e’ s o5 ®) ) X = Reos(nt+ x\ +/ “) {‘;K)‘-" lan + m|
_ a) ;) 7! = sowo ~/0k = (noO 5 g 7 = 27 . § £19) = fnur o 4
A 7 €M% 2 = 3o k = 0-0673 7= am = 1693
o N TP i ) L a-2 , N
6) )f(’wt)z %3 an .&ém *C whi, 7T =30 X =/€(o:.(.2_{-4c<] */ = 2 = 0.386
Fixy = 3t dar + b T an . *M@f.ld‘-&x) -¢6973
o H__g’é)l-);-_é_z-A_;.a_ /o = oo vETITT 73 ’ = (-772
e R2% 2adsb=o £ % o =0 b _ o X = /-8
e 372080k 0 | oceore = () B i |
e 322 222 = 30% 24p & = 2586 wan S 0= —RRE. .« | e) LHS = o &
R"/s’ = %n-/s-za.l w6 s I o = O ’ [+ TS -
(2-8)(7+A) --la/;{ ,g) - | M= RCos(2£Y 4 | =286 _ lov'e-
e D 0k, Nl g DeW el [ when bro,x=-3 __ cmw
o . A+R =_ 2a of ¥ ’(x) o -3 =R + Lo = -:2‘;.‘-9 (o3&
S . AJ_-/Q = ~28 o of R =~ = &
“) /471 7 M}Qg,,m ey P /{k_) =0 3 Pl roohs L =-vp = RAH-S
Loy Lww 2a s n=2
e ZE(Ass) #2a <=0 - Ay e, @(7) = 0-m]
~ ——— % 3("2 A} + 2o — . ~ - SO e
) ERasle | ) V= BSA(2<F) W) = T @) (Y
I =& S o L =8 /3 =/~ 0 05262 — O-1444s
A A——— _ ) . — caft = 07527
Je)a 7= 20t he”* | o o
_iﬁ_}i- -Ane " . —— ;b) é/ Téfn) = )’-/"K. =2 S B
L Fok(T=2e) . e FO) =t~ .
e T . . e . :, —— = '_/_______- o e i
@) ke feo Togo_ | . I R 7 T Y S S
. go=p0.4 | A SO0
. A-ébo S - B B .S_ar"m- (l-m 6J«uee.« x=/ L
—oh ;




: ngéﬂm = o S Qoesrron 5 ' -
ajl /4‘0-/6 %ue_‘f()- A=/ 4) 1) h ,d...,,Zu AY <) CJ—’" .t"tse'{:‘s be
| 4ws= 4P 2 ' . S Qo ac
L Rws /P =0 . o= 3 -
'-.//ueﬂfv»ft:/ i a  a+ar = 21\
o s /‘zxju‘M&'- "f?ue 54/ ”n = é l‘.‘)___c{_\/ R A\
- | te R T e /f!)f}f----fé.)l— ak - ) al = a6
R b Prove "%'/ue'réf N=4bers V"'TT'FW\ o = 6.
_____ {4 i +3 Bore i f £ ..s(-é’r() /!4-,24 f-kqﬁ(kf-f))z- 3 i ! ‘f__ Ly = 1
ol aps = (12 2k '@) +(é-f) 7 . AW R 2-
o /f?.}- éffﬂ ” (éf—!) /J\.(P C T &2 395 20™
somief Pl ’ 20 = qm|} 20-5r+2 =0
T = ke (£ k) ® e D, @ (-2 -
o _4‘|‘_ = é(fr) /f:f‘héa-k) & dv - 27> . ‘/:.‘ ~
R 5 A dn  Foo
B (heY7de Y Sl dh o et e, 3 6 \2
Py ol ) At dv ol o i
- : RH-5__ = |Ret féw«:W o = lee , 2 4) _(;iﬂ"x dw = o4 [0+ yxo-201 &*
I .I -5'- X /J 9"-t\\- OJ_ 6 L
S __Ir‘ . k2 fé*f))zlé*l\l- _ = 100 _ = 0-08(
________ i i o~ S LN i = 0]
ol = LHS whive h =8
s e SR RO : n=rr/! R - dh - _t00 —
! ot ﬂ'x@"’
N — ...[— o ——— —_——— T, w—— s i e o- !r r j _ _
I ) _ = 2247 wnfunia )
= 5




I3

Ouvesrions 6

QOEST?OM g4

a';') g = -0

4 =10t + i0sn@

@)

N e )

<J
= -t 4 103 e
5 Ao 20-
ST 1 S o —— - — ks Q2T 3 . 3°
g X P2 el —
_ y = 108, ¢L a2 =" \_, ) i
(] = L 6L+ 27 = - ) vy Criz.. 3 o

| = -5 b€ « 27

S5t™-0t-27 =0

(stea)(-1) =o

gl s HIES

woha exat x = €x3

e e i) do-ac o |
m) PN A /m [J Mm(j; = Sr+ 3 -
M2 —1OEH 6 = od 40-2r0 > 3r+ 3
Y é T 2o < —( é ,37
Lk £ 206 LE ~5(0€) +6(b-6)+27 o v & 7
= i B = R . {“:7
Ty St : .y -
— ) 2 I % 5w Aoy 28, 2 *p. 2% 58
T i_ T Q¢ -2k -B -2 _ D =FE T o - [ - T Z LZ_/_ )(__/913
e — 2 B o ~ _
J s 24 -2e-Ar = 7 il __,_(._‘:Lf"_‘.f_':!._ jz‘;-("’).q_éc, E;-r(;‘)i s S e e = =
e =17 - £ 0t b et T B
o = /4850000 @~ 8250 ] -
| v~ [3k. 2 = /4767500 -
T . T
4 | 7 : - ) ) :




V) A €32 Lim f, "

= nai i-”" 1M

~L
—(i+n ‘“)

2l [H'n]

---.)_71h

5r!

a-—==o

22 € [ a.-o\

(r v

. / &7

A >

1 +pv

£ X H
p-

) ‘ &

—

H-=>-72 sent

27

S 2}'_ - 0

s ctbam /e»%éw-r

| 675,?"/07[ c‘A-'A& .

Yo =0

i

o '-(.M(_a.,‘. }{_'—'O' L;[""/‘_
s —p——— —
__ _:_ B o —
™ Moo _
" &
;”__ B () X £ O
W) I AR . 2
i+y *
. AR
e s ylt = o R
: i 7 %
B = e
. IS - [F et s —_— I
B B YO Y -
S ST (A » e
) 145/ ,.‘,.; = d R
S A e Y
T T~



