JRAHS TRIAL HSC 2007

MATHEMATICS

Question 1 (12 Marks) Begin a SEPARATE sheet of paper

(a)

(b)

(c)
(d)
(e)
()
(2
(h)

e+1 .
Evaluate — , correct to three decimal places.
V4

4sin57°
6.7

Find 6, to the nearest degree, if sinf=

What is the centre and radius of a circle with equation ~ (x +2)* + (y — 3)* = 2-25.

The mean of 3, 5, 7, x is 6-:75. What is the value of x?
Ifx =235, evaluate the expression  |-3 - 4x]
Factorise 3x* — 5x —2.

Express 2-32 radians as an angle in degrees, correct to the nearest minute.

Write down the domain and range for y =+4/x*> - 9.
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Question 2 (12 Marks) Begin a SEPARATE sheet of paper

Marks
(a) Differentiate the following:
i) e 1
(i)  loge (x* - 3x). 1
2x -1
(i) !
COSX
®) Integrate: I sin% dx 2
1
(c) I 5 . 2
Evaluate: i 6° dx (Leave your answer in exact form).
(d)  Given logm p =175 and logy, g = 2-25.
Find the following:
(1) logm pq 1
(i) log 4 !
"p
5
(iii) A/Pq? in terms of m. 3
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Question 3 (12 Marks) Begin a SEPARATE sheet of paper

Marks
The number plane shows the line n with equation x + 2y = 5.
The point P is (2,4) and O is the origin.
y
X

(a) Find the coordinates of the midpoint M, of the interval OP. 1
(b) Show that the point M lies on the line n. 2
(c) Find the gradient of the line OP. 1
(d) Show that the line 7 is the perpendicular bisector of the interval OP. 3
(e) Line n meets the x-axis at Q. Find the co-ordinates of Q. 1
(f) A line is drawn through O parallel to PQ and it meets line 7 in R. Find the co-ordinates of R. 2
(g) What sort of quadrilateral is POOR? Give reasons for your answer. 2
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Question 4 (12 Marks) Begin a SEPARATE sheet of paper

Marks
(a) Letm and n be positive whole numbers where m > n.
(i)  Show that a triangle with sides m* + n%, m* — n’, 2mn obeys Pythagoras’ Theorem. 2
(1))  Which Pythagorean Triad is generated when m = 3 and n = 2? 1
(b) Consider the function f{x) = x — 2 log. x, for x > 0.
(i)  Find the first and second derivative of f{x). 2
(i1)) Find the co-ordinates of the turning point(s) and determine their nature. 2
(ii1)) Show that there are no points of inflexion. 2
(iv) What is the maximum value of x —2 log. x inthe domain 1<x<5? 1
(v)  Sketch the curve y =x —2 loge x, for 0 <x <5, 2
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Question 5 (12 Marks) Begin a SEPARATE sheet of paper

(a)
J y = Sinx
£ T
2 2
-1
. : V2 V4
The diagram above shows the graph of y =sin x for 3 <x< 5
(1)  Copy the diagram onto your exam paper.
On the same set of axes, graph y = cos 2x for —g <x< g
(i1))  Show that the two graphs intersect where x = %
(ii1) Calculate the exact area enclosed between the two curves.
b _ 4
®) Show that secOsecOcos 0 =sinftand.
1+ cos? 8

(¢) (i) Find the value(s) of k for which x*+ (2 —k)x+2-25=0 has equal roots .

(ii)  Find the value(s) of k for which y=/kx+ 1 isatangentto y=x"+ 2x + 3-25.
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Question 6 (12 Marks) Begin a SEPARATE sheet of paper

Marks

(a) Boat 4 is 15km from point P on a bearing of 055°T.

Boat B is 25km from point P on a bearing of 135°T.

(1) Draw a diagram showing the information above and find the angle APB. 2

(i1) Calculate, to one decimal place, the distance that the two boats are apart. 2
b ? 2
®) Evaluate z 2" —3r.

r=3

© Water enters an empty container where the rate of filling isR =6 (et +e ) where R = o in

litres per minute. The volume (V) of water in the vessel is in litres and time (¢) is in minutes.

(1) What is the initial rate of filling? 1

(11) Find V in terms of . 2

(iii)  Show that, when the container holds 5 litres, then ~ 6e *— 5¢‘— 6 = 0. 1

(iv)  Hence, find to the nearest second, the time taken for the volume to reach 5 litres. 2
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Question 7 (12 Marks) Begin a SEPARATE sheet of paper

Marks
dy 3sec’x Vg

Findy if —= dy=4 wh =—.

indy if —-=—"— andy when x =7 3

(b) Twinkle Finance offers its investors the opportunity to have interest credited to their investment
“as often as you wish”. Naturally, many investors decide for the “EVERY MINUTE” plan in
which Twinkle offers 12% pa, compounded each minute.
(1) Tanya invests $1000 for a year with Twinkle on the “EVERY MINUTE” plan. 2
Theoretically, Twinkle’s computers multiply Tanya’s balance by approximately
1-000 000 228 every minute. Show why this is so.
(i1) How much, to the nearest dollar, is Tanya’s investment worth after 1 year? 1
(c)
¢
In the diagram above, an equilateral triangle POR is inscribed in a circle C;, with centre O,
and radius 5 units. ZPOQ = ZQOR = ZPOR.
An arc of another circle C,, with centre P, and radius 5\/§ units, intersects C; at the points
QO and R, as shown in the diagram.
(1) Show £ QPO = e giving reasons. 1
(i1) Find the area of the sector OPR, of the circle C». 1
(111) Find the area of the sector QOR, of the circle C;. 1
. . B A

(iv) Hence, or otherwise, show that the area of the shaded region is 25 5% units ~. 3
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Question 8 (12 Marks) Begin a SEPARATE sheet of paper

Marks

(a) Let 4 be the point (— 2, 0) and B be the point (6, 0).

At P (x,y), PA meets PB at right angles.

(1) Show that the gradient of PA is Y 1

x+2

(i1) Find the equation of the locus of P and give a geometric description of the locus. 3
(b)  The velocity of an object is given by the equation v = 6¢ — 8 — ¢ %, where time (¢) is in seconds

and velocity (v) is in metres/second. Initially, the object is 5 metres to the right of the origin.

(1) Find an equation for the displacement of the object. 2

(11) Find when the object is momentarily at rest. 1

(111) Find the distance travelled by the object in the first four seconds. 2
(c) 3

Two dice are biased so that, the probability of throwing a six face up is g and the probability of

1

throwing any other number is g

Find the probability of:

(1) Rolling a double six face up. 1

(i1) Rolling the dice so that neither is a six face up. 1

(iii)  Only one six appearing face up when the two dice are rolled. 1
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Question 9 (12 Marks) Begin a SEPARATE sheet of paper

Marks

@ () Write x* — 6x + 8 =2y in the form (x — h)* =4a (y — k). 2

(i1) Hence, state the co-ordinates of focus for the parabola. 1
(b)

f'(x)
C
/ ¢ \/ )
B

The graph of y = f"(x) is shown above. The zeros of /'(x) are x =-2, 0-5, and 3.

Point C has x co-ordinate of — 0-9 and point B has x co-ordinate of 1-9.

(1) For what range of values of x is f{x) increasing? 1

(11) Point C is the local maximum of f'(x). 2

What type of point occurs on y = fix) when x =— 0-9. Justify your answer.
(111) For what range of values of x is f{x) concave down? 1

Question 9(c) continued on next page
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9(c)

The graphs of y = singx and y = x” are shown above.

The region bounded by these curves and the x-axis is shaded.

(1) Show that the two curves meet where x = 1.

(11) Write the definite integral(s) which will give the volume of the solid of revolution
when this region is rotated about the x-axis. DO NOT EVALUATE THESE
INTEGRAL S

111 Use Simpson’s Rule with five function values to approximate this volume, leavin
p pp g
your answer in terms of .
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Question 10 (12 Marks) Begin a SEPARATE sheet of paper

Marks
(a) The percentage of Carbonl4 in an organism falls exponentially after the death of the organism.
After 1845 years 80% of the original concentration of Carbon14 remains.
Using the equation C = C, ¢ "' to represent the exponential fall of Carbon14:
(1) Find the exact value of £. 2
(11) An artefact containing this organism has 65% of the original concentration of Carbon14. 2
How long has this organism been dead? Give answer to the nearest year.
(iii)) A sea sponge containing this organism has been dead for 12 000 years. What percentage 2
(to 1 decimal place) of the original Carbon14 concentration does it have?
(b) Two sailors are paid to bring a motor launch back to Sydney from Gilligan’s Island, a total
distance of 1 200 km. They are each paid $25 per hour for the time spent at sea.
2
The launch uses fuel at a rate of 20+ ‘1}—0 litres per hour where the speed of the launch is v km
per hour. Diesel fuel costs $1-25 per litre.
(1) Show that, to bring the launch back from Gilligan’s Island, the total cost ($C) to the 3
owners is
C= 20000 +150v.
v
(1)  Find the speed that minimises the cost and determine this cost, giving your answer to the 3
nearest dollar.
END OF EXAMINATION

JRAHS 2U MATHAMATICS TRIAL 2007 11



A00 7

@

SOLUTIUONS 10 QuniT TRIAL MATHEMATICS

Question | (lL M.wlcs)

@) e+l . 11183565, .
T = tige (34p) 1Z] g 'L}‘f‘"
b) sin® = 0.50069%3%6
& = 30°3' .
¢ = 30° (nemn:-l—alejme.) l_?_l ;;:‘:I:-::
¢) Cenbre (-2,3) T
radiye = 2.5 = |-¥ IEI
oL) 3+5¢+1+3C = 6 7Y
I+ 2 = 2.7
on = | u I_E
@) -3 -we 2] = [~12:4] 212w 1]
p) I -r = (39'~+')<>L—L) 111
q) 2°32wads = 2:32%180° = 132756 1]
k) at-dze0 B
D 5g=-3 or =P 3
R: yYyzo 2]
Queshen 2 (12 Mo\wlr.s)
9 (y o 1
@ 2= B
Qll) 2 cosat +(Zx—l)s|'mt I_’—l
cos Ve
L) -Ilcosi'f"'c— . [z _|Ar:: :cls’T"
C)fo -ei-ekol&=-'é5_—[—ls—e,*]° L Lr no ¢
= l_‘%‘__ (ﬁj—!) la
o(.)('\ )laj g = (cj p+ ch 9 = FITez2y =4 17
Q) lcj—?;— = lﬂci/— log p = 2251115 = o5 ()

C'ﬁi) Lot 5 Pa* =j p— lc\:j:\/-@: :lo:mc:j
+(ieg pr2ieyq)

o (FIT 4 2 22wy =
-

|

@

Q veshon 3 (;2 .;a«m)
)

(AR
w_ . P
; b :
~. &
e v > pl
9 4 N}
rv
,a) Mois(1,2) ' ‘—\___l
b) Sub. M(5) inb x_+27=s‘;
LHS & | +2x2 =5 =
RHS =5
“ LHs = RHS
ML) lism o OLrly=s iz
4 —
Ly M = — =2 )
oL) A L -
= - L = -
) ’m‘lfw.n. 5 <
q%l’x %h'ney\ = Ax _‘é‘ ==
OPL lae 1L
Ao (1,2) is He midpowd 0F OP .. bisech- B
Yo liae 0 He Pcvpc»ah‘:_u(uv brjectar of~ QP.
‘5) Q(b‘, o) 1l

'p) "pe. =3

- = -4 v}

on T T ps ES (P&” Q§
EJ conam —\"w'unalc.r' and U};'\j a\l'aavavm a bowe
R u( -3,u)

9) oaljl PR achiewts ©
) Pa orR (gom(4l)
oo

Dl\us.s-m:lll maet od

9\

\

\ Z a3 ol o :n\‘k! siclens 5
SoPARBR 1y e rhoambrs pnlf;(lc(z ol‘[;facaah wect (g'—

—_—

—1 i rot
P'\)(’!v(

sed ov

NGB Oflan
feassns ove

gds e ‘omnu*




@

Queshon t (12 martes)
o&) Q) (ZQTWPUJ.-L» prove (m —

b (o) (]

LH’S (M L) +-Lhnn
= l{- Zmn —\-n‘*. -+ 4-vv1r\
= mq'-} 2mtat +n4
= (ml+n>)’-
= R4S
Ls = Ris izl
(i) W m=3,n=2: 4dadis 135,12 il
5) (r) £09)= a(-llocex ) nH>o
) 2 =1
I: (H.) = |- I ov l —LZ\L
0 -
_F (\L\ B 2 z or _X_T: IE
(ll) For +‘P‘ (F'(l'-)=0>.' |~ 3'—,__=-O
- 10
3 =

_0‘.
Possible +.P s (;{ 2~ 22.«.2.)

To delevarine 5 nabwe vie cttler sfor 2nd dewivah

US I.Aq lS—“ JCn\fa‘\ve . JLl | 2 ‘ 3
F'(\q‘ -1 ( o l 7
N - 7

O focal miradmoan af x =2

Using  2ed devlvu‘\«i Doad =2

£ = 2«27 >0

CorCave up

poss;“(
(NI) Fbr,\[)onda‘ of in-“(cwm'«‘,
2

~p”(m =0 L—LJ

—

= o
2.
L
but ___._T.O

‘. tlere ore "o I‘)levqj c{: (,\p{t\qa—\ . [.T,_

{ ocag M‘l".l'ﬂnvmd‘f n= 2 (l)

M

@

(fv) w(-;g;,,ﬁf(-);l—zew: =

ks S, H5)= 524652 177
Mol avan vadoe, G 5= 20.. 9
(\/‘) j: 3 —- Zevx.x) 0O <N&S
™
I3
)
b
(5, 5.2045)
v L (lﬂ
€2,2-282)
. . 70

1 2 3 4 i 6

I/L

41

|

T | shepe
‘t For iaiaw
1 ‘cf"[':'l_g

(5, 520

Jj_ Hrscale

Qu&‘;’h:an S C (2% M«v-l(.;)
a) ) A9

/| U:—Sl.“ R18

+ —>
:n.- it [ Y
< ¥ G\ T

1_, J:w;?_,n

() at =T

. !
3 ) sln% :-T_
tos 2Ax T = wos I :—;_
©

Sia L = Loy 236 af X.=-%
(ui) A'= f (Cos 23 - <Sin >L> i
‘%::L . KE3
E 3 Sin 200 & LOS x.] T
i <F) - (Fiemr o

+ 3 3 Mhl"'}
‘f‘ = q— ——l

oH

1t

i

)

=




&

Queshon § conbinued |

b) LHS = s2c®@ — Sec® oy ta

l -+ wsz'e.

= Sec_@Cl —w;“’@)
+ covte

= S2ce l/d{)(l—w; )

= | . Sin TS

—

Cos S~
= s  sle
Cos &~
= a8 L sina
= RS
c)u)t\ (2- !z) %0, (a-25)
= (2-R) -9
e equat ru-uh,
L LQ- h) —9 =0
@-B)'= 9

2-F = £3
k =5 or -l
i) j=kx+l

= ka 2,0 + 3.lr
Solue @ 7LL1—7_;L1- 3.2¢ = L’—)LP[
)LLf Q_—P-) X 4+ 227=0
Rer e o Yo oo tu -, A=o
b= s or - .

i

LQ\JQ.SJ'\Q.AG (ll wv(u)

a) ) N

A

o 5
55
g0~

25

53

(n') ARz 15T 2S 2.15.25, cas 30°
= 149.76

26.8 lena

»]

£

>
»
n

2 - 3 ;
B) é Z—g\" = Z —3)‘3 +-2+- 3.\‘}‘ +2_S—3/~>-
6 7
+ 2 —3xé6 + a'_ 37
(23*2~'+ 25-+261—Z_7>
- 3(3 +4& +9+6—r7)
Y7 — I = 1773 m

\

c> () wWhan ¢ teo0, é(c 1-9_)-11 L/M-'n II)
@) v=fe(e Te-t>ob{'
V = G(et—e )4-(_
whaw t=o0 VeD == = 6[e°—e°)+

C

(i) 5 é(e"’—:?-_

Ge -—Se -6 =0 [

C\\I (23 3m_5—

—5_
b R F e sl
£-= .go«.,?/z— * 24 Seconds I—_?:__l_

'c)ro(l'(.jm.

e A P3
:ga:

]
2 - no+

Nldr)_

ag!

1+ iy not
e nclest
o
rules &~
Suva o f- A7
LGRS
be vsedh
base

"‘L t'F ne

um#—: ave
pronde k.,

- 7L l-ﬁ nat~

o peavert
seeonlk |



o'

@)

Quesho'n? C [2_Mevies )

m) %;

a, = 3,@:«.(%4,. n) +C
“/LC{A )(_:I

2
3 sec %
+l'4v\ b18

« C = 4
. a = 38&(%.»\1\.(_4.

b) U) :]eav.- 365 x 2 x 60 miautes

= Sasgoo0 Mmiautes
L nciementnl e of- fafeest = 12
525600
= O 2~
25600

Sihea indaest (s added ounte Fha

‘{,ld=‘f"=7 H = Shéﬂg*ﬁ

Ansount- tavested

Hewn (ateves+ is mulbpliad (17 a,,r)p-ux,'mac/ciy
l . 0000 2283 e_lfc,-/\l wmilayle
525600

(i) 1000 [ 10000 2283 )

= ‘,é 1127 ( heave st 6‘(47”&&/)

9 () caoe- L
LQpo = amT

nt 13 360"

an IE, Sum abovt a
pou

% por wiaule
P4v M\AJL{

T 0.00002253% [ mia.

(2]

I

.73E = -%: (uns{: SUr o f 'I‘H..l-ale

5 iy 260° undw; agpposile
Cjval sides ane cqvat
2]
.. R R T . L =
(i) A(-'cr_k)r'&?ﬂ = x5 xs3x - 2‘;‘2—77" “,.‘4- ) ]
(i Se:.lo'&orl 2L T x¥a 2 2 25T unrks i

3 3
ﬂw) There are severnl wrays o da +urs

invelve oneos of .Ye‘jmn'l‘J/'f‘h'v\v‘jltJ/J cv’-\)fs'.
PTO .

wl/‘\‘l;h V\l\cl.ﬂ

®

&-UQYHJA i (c,on-h'nu.-r_gj
Method |

W - L AN\ T AT
Q)Eeswh# ace ° ,_x(w;)(_‘ s 3>
= 2s,<_2(1_r—_£)
2

(T Ef>

Jl—*f (Z%"-s.w rr)

= a5+ L(g_ﬁ)

A‘“— Method 2-
Shoded amea = (i) - (if) + 2 4%
= zZ5m - zrf‘ 4 a2y a3
"‘.‘3— 4+
= 5‘([}.
©

Queshow 8 /IL w\av\c_.s)

o
) (‘.) ' /TS () - o .
I3 3—(-2) 2t
AG2e) |° B(0i)
(‘“‘) WPA— * ’TVUPB = ~1
x4 = -\
PiS o L:j'x_ = - ,(+2)()[_6)
= ety 4L
JLL—LI-:L4—LL + tl“': 2+ ¢
()L —L)" - U’-;

“lows iy o cirtle | cembe (2/0) , rrddins 4 uaihs |-

I>




@
Queshon € (Conbased)

) v=6E-8-¢- = dx
L+

Q_) o¢ = 3¢ - 9(:-,9_;. +c

When €20, x=+5 =7 9= C
= 36— %k ~ t’ +5 |2
UI) Gk cask, v-0 == O =6k -8 -+~
O =(4 -u)(¢ -L)
L ogdrest when, = 2 and b= Y (]
(lu) J((o)
. X (2) -1 T o b BF2secs i havels SHIF 26 Fm
x(q-) A= —-'3 5 Fman b2l o bm 4 vl 1F wads |
. dishare favelled = 5'+|13:+|‘_[} = [g]
9y o) - $rde 8 L
(Y P(6%)= Z4xg =25 (1
pée).,-d < &t s v x 1 o .15 (7]
() P60« () 3ag ars 3 aiz [
Queshon 9 Crz,wvu>
a) ) x"=6x +3 = 2y
A6 +9 -| = Zj
(x = 3)7 = 24 +!
L_= LC:] +-2l:.> —-l
Ce=97 =45 (g ‘(‘i)) (22
(||) Vzﬂex :(3,“,‘,) a = “}_‘.
Focos =—(3, 0) ‘,ﬂ_

@

Q.Ueéf‘m:\ q C(,OA*"\‘MA-auk\

b) Ll.) FOf \."CV‘&’-l:\'r\:] 'Gl‘c.:"\d"\' ‘PI('L) >0
T ix: -2 <>L.<-'z,} ) SR >3}
(“) -F'C—o-q) 5 d magimuas )
Y C VS Fogs:Hc Pexn{- of WFlex(on .

for 3 € —0-9 /F'(m) >0

Ko L P -oia () >0

Il Hen V\Q\‘d“"o“""\oual of ‘o'q, aﬂ-dnc,ws >0,

2. C iS o PQ|V\+ of iﬂé‘l?)(la -,

(l") For concave down , £ is decreasng .
Vil —0.q €L a}

(L)U\ a;{‘:gz-)) Qinlgxl= S\."‘.JE:_]
IL——-[
SMT—‘:JL =3 o w=|

u) V T_,(. QL) A — Trf Qnu.u e

1
\/" Tr_/( )L e -‘"_j‘ Stn ——E—:)L die

‘es -
(iii) | weipe| #0
o] ! %
)L 'S ‘/|(,
| z |
|J~L L Slnzi%_-—'- Jl-_
- | SIV\L‘H—: (@]
© b .
V= T/‘Q‘O}:O-ro—}"‘i- -Il-b+.1”>+—7,<;
2
= T
T e [4—
= 1 (,'a_‘5

[ 'r"(‘U'Q) =0

[l

(1]

—-L it edha
|S nuuwo



.

®

Queshoa 10 ( 1z mqka)

a)d) When t=o0, A=fo
Whean E= 1345 A——_o.g_(A.o)

=185 2,
OFh, = A =
13¢5k
0 & = e
L 0:3 = — 3¢5SR
k = - 603 . e lres” ‘2
1%4s 1345

(V) A =0658 whno €=T

+ 0-8
0-65_% :-/4{0 =R tavys T

G 065 = bn 0.8 T

1845
T = 1§84y x b O.65
o0 F
7 = 3562 Yean, |_27

(’x'u') Wlew = 12000 :

L 0.8
A‘: Ao e—+l7..com< T

Az o.23+ 4,

A = 23.4 7:: J’I/ o&d.'..d,( s + 13 ledA /—a

b) S-2
/ T
(l) T =D = l200 houvs
< S
Cos+ of vx/u_o)e{r = 25 x 2x 1200 = 600 0O
. - boooc
— -
Cost o ‘p‘l\u— = GO'f\_'r_: X [Z.OO x .25
. [v] - .
= (2o +vT) 4 1500
to ~~
_ 30000
= 22297+ Jsov
Tohd cost C = Goooo . 30 000 + IOV
i Vot o Veud
C = 99 999 . 50+ (3 }

' _—

Queshon 10 (COf\’Hr\ U‘i)

) ¢ = 90000 150~
v
dc _ -
e /so Q0 coov
rd ’ C - .
F‘b MiA. (-u:-;- /@a———v = O) N
|]s© - Q0 00O ~ o
’v1—-
150 vy - dqo ovo - O
v~ _ soo =0
U= \/()oo (‘V‘} O)
Lo v = (o6

C/L\LO{C CCIO r‘:—\ 5 & mn adasviaa

Atc - 1¥0coo v 3
d v
T
ot veodls , dC - l¥oooa o

A~ Qaﬁ)g

= Covcavi. UP

< lecal i at 'v-:.ro@_

1% vie 5= devimnhne b Feard wgbune a-

S‘(’v\‘*\-\lv\ml«:x pann_".)

MMimown wst+ = Hoooo 1 Isox J 6oo
VEuo
T34y

1)

31

EnD ofF SocuTiows




