NSW INDEPENDENT SCHOOLS ’l

Mathematics

Gener.‘al Instructions

L

Reading time — 5 minutes
Working time — 3 hours

Board approved calculators may be
used.

Wiite using black or blue pen

A table of standard integrals i3
provided at thhe back of the paper

All necessary working should be
shown in Question 11~ 16

Write your student number and/or
namae at the top of every page

THis papér MUST NOT B¢ ¥¥moved from {Hé examiivafioii room- Tt e

2015

Higher School Certificats
Trial Examination

Total marks — 100
Section T - Fages2 -5
10 marks

| Attempt Questions 1- 10

Allow about 15 minutes for this section
Section IT - Pages 6 — 11

90 marks-

Attempt Questions 1116

Allow about 2 hours 45 minutes for this
section

IJ:"ab:
1
[
Ie“fir
_[cosaxdx
_[sinwlcdx
Iscciarab:
J‘sacqx tanax dx
1
J-az-!w\:"dx .
LIPS
7=
1
I

1
J-\b?' +a® &

STUDENT NUMBERNAME: ..o

STANDARD INTEGRALS

=—1—x"”, ARl x=0, ifn<0
+1 }

1

=—tanax, a={
a
1

=~secax, a#l
a

1, Lx
=—fan’ 1._.’ a?f;o
] a

P
=gin"—, a>0, -a<x<y
p !

:In(x+ xzna"), x>a>0

=In(x+ x2+az)

NOTB: lnx=log,x, x>0




Student name / number

. Marks
Section I
10 Marks
Attempt Questions 1-10.
Altow about 15 minutes for this section. .
Use the multiple-choice answer sheet for questions 1-10.
1 What is the value of 8¢ correctto 3 significant figures ? ) 1
(A 108
(B) 1.082
© 1083
o) 110
2 What is the focus of the parabola x*= ]2(y+ 3) ? 1
@ (o,-3)
® (0,0
© (0,3
o (0.12)
. co o sinfr-x
3 Which expression is a simplification of — ? . 1
. sin(F-x .
—sinx
A
® 1-sinx
(B) —fanx
(C) tanx
2(11'—-1;)
@) T—2x
3

Student name / number

4 Which of the following is NOT an even function ?

@ fx)=(x-2)

® s+
© - fx)=cosx
o f (x) =g +eé "

5 What is the radius of the circle x*+3* —4x+8y+11=07

(A 2
B 3
© 4
© 9

6 The diagram shows the region beunded by x—y+1=0 and y=x"-1,

Which of the following pairs of inequalities describes the shaded region in the diagram ?
{4 x—y+120 aed y2x*-1

(B) x—y+120 and y<x*-1

©  x-yt1Soand pré=i— -

D) x—y+120 and pS¥®-1

Marks




T
7 What is the value of lim > ?
N X3

Gy
B
©
(b))

Student name / number

8

2 y-2
0
4
]
12

8 What is the domain of the function f (x) =log,x-+log, (x-—-2) 7

A
(B)
©

@

&)
()
(©

x>0
O<x<2
x>»2

all real x

9" What is the value of J‘_SE(& ?
cosXx
sec’ x4 C
Han®x+C
log,cosx+C
log,secx+C

®

10 A water tank holds 800 Hires of water. Water is lef out of the tank at a 1ate of R litres
per mimite where R =1007 afler # minutes. How long does it take the tank to empty ?

GV
(B}
(©
o

2 mingtes
4 minutes
6 minufes

8 minutes

Marks

1

Stadent name / number

Marks
Section IT

90 Marks
Attempt Questions 11-16
Allow about 2 hours and 45 minufes for this seetion.

Answer the questions in writing booklets provided. Use a separate writing booklet for each question.
In Questions 11-16 your responses showtd include relevant mathematical reasoning and’/or

calculations, *

Question 11 (15 marks) Use & separate writing booklet.
()  Wind the sum of the nultiples of 6 between 1 and 400, 3
{6)  Differentiate (3 - x)‘ “with respect tox. . ) <71
(c)  Differentiate ciix with respect to x. ‘ 2
(@)  Find the equation of the tangent to the curve y = Iog‘(2x~ 1) at the point (1 s 0) .o 3
3 -
(€  Bvaluste J (x* +%) dx . : 3
-1
()  Theregionbounded by the curve y= 2——\/; and the y axis between y=0 and 3 :
y=2 is rolated about the jaxis to- form-a-salidl: Find the volumeof thesolid i ™"~ manes
simplest exact form,




Student name / number
- Marks
Question 13 (15 marks) TUse a separate writing hooklet,
‘ggO0 Terre|upenb om Jo Tore o pULE (1) .
-7 Jutod 81 3o sMEmpIons s pury (r) (2)  The diagram showa the graph of the parabola y=x*—2x and the line y=2-x .
1m0 yaE3 0} FenoIpusdrad 019 samyf ot jey Moy (1) The graphs intersect at the points (2, 0) and 4. The region bounded by the
) ' parabols and the fine is shaded.
y=x-2
X
y=2-x
(i) Find the coordinates of 4. - 1
(ii) Find the area of the shaded region.
g=A—3 \ 4
4
59Ut 0k} T 3O uogoasrx:m; jojmodaig S}( q '&l?mgdm a pus D dsm;od ()  Blaiserolls a fair die repeatedly until he first rollsa S or a 6.
o1} & saxe A pue x 0T sjeowr ¢ =4 —x7 oy off], "Aj9Ancsdsal g pue  sjuod oy g o i . L . . .
_ . 1 . () Find as a fraction in its simplest termns the probability that Blaise rolls the die 2
508 £ PUR X 9] $100UL 6:=A7+X QU AL, gADQ [oiwlprb e sMos mesdup oL, () © exactly § times.
(ity Find as & fraction in its simplest terms the probability that Blnise rolls the die 3
“TAOP SALILOD fewer than 8 times, )
£ pUE Smseososp Yiog I , ox =(x)/ UOHIUNF o) GONIA JOJ X JO SAN[RA JO 135 3G it (o)
) 1
The gradient function of a curve y= f{x] isgivenby f'[x)=4+—. 3
*{1 Seq moxy [[BA pox ) g y=f{x) isgivenby f(x) 7 .
© saseotpa o Ayyrqeqead ot pury ¢l Seq i s{[eq § O TIOJ TOPNR I8 [[Eq U0 5350070 - The eurve passes through the point ([ ) 2) . Find the equation of the curve.
uoys off °g Seq 1 1 synd pve Y Feq U1 S[TEq / ST WO Wopied J¢ [[uq o0 SOS0Y0 sxiol]
£ 'S|[eq POI ¢ PG S[[BG on{q T SHIRIN00 ¢f Fegt ‘Sfleq par ¢ pue s[leq oujq p swrmos V 3eg ()
: (d)  Use Simpson’s Rule with 3 function values to obtain the approximation 3
Cap(i+2 ,aj my (@) 7 e
¢ , wi2)o ) v "Tl log, x cx = log,112.
’ 1
‘oo Suppia ayeredos & a8} (sy{tem gY) 7T MOUSIND
ST )
JOQUING / TIER JUAPNIS




Student name / number

Marks

Question 14 (15 marks) Use a separate writing booklet.

() Inthe diagram ABCD is arectangle. E is the point on DC, where DE >CE,
such that AE and BE are pcrpendmular to each other. .

4 - B.

b E

(i) Stow AAED[JAEBC . ' 3
(i) If AB=8cm sand BC= 3em, ﬁnd the lcngth of DEin smplestexactfnrm 3

(t)  Apatticle is moving in a straight line. At time ¢ secands its displacement is x mefres
from a fixed point O on the line and its velacity vms™ is givenby y=3¢1=2t~1 .
Initially the particle is 1 metre to the right of O.

(i) Show that the particle is ai rest after 1 second.
(ii) ¥ind the displacement x in terms of £
(iii) Find the distance travelled by the particle in the first 2 seconds of its motion.

()  Initially there are 1200 individuals in a population. After ¢ years there are ¥ (t‘)

individuals in the population where N (t) =1200 ¢** for some constant k>0 .
After 18 years there 3000 individuals in the population,

0] Show that k =0-0509 correct to 4 decimal places. . 1

(i) Find in yodrs'and Tignths, foirect to Hie mearést tiontH, thé Hihe take 1 the

nmumber of individuals to increase from 1200 to 2400, 3

Student name / number

Question 15 (15 marks) Use a separate writing hooklet.

{2}  Inthe diagram the sector has radivs » ¢m and contains an angle 6 radians,
The area of the sectoris 100 cm® .

r

(i) Show that the perimeter P em of the sector is givenby P= ?.r+§’:1 .

(iiy If r and @ vary in such a way that the area of the sector remains constant at
100cm’ , find the values of rand & which give the least value of P. .

()  Thetangent o the curve y=+x-4 atthe point P(xl s yl) passes through the
origin 0(0, 0) . By considering the gradient of OP in two different ways, find

the value of x, .

(-
:

Cer, Y1)

{c)(f) Solve the equation [—2cosx=0 for 0£x <27 .

(i) -Sketelrthe-graph-of the-surve- y =l=2cosx% - for-0-Sx-52m—showing-cleashys- .

the coordinates of the endpoints and the maxinmm twming point.

(iii) Find in simplest exact form the area of the region bounded by the curve
y=1—2co3x and the x axis between x=0 and x=x .

10

Marks




Student name / number

) Marks
Question 16 (15 marks} Use a separate writing booklet.

(@)  Ozzis takes out a loan of $400 000. The loan is to be repaid in equel monthly
repayments of $3600, Reduciblo interest is cherged at 6% p 2. calculated monthty.

Let $4, be the amount owing after the » repayment.

(i) Show that 4= 400000(1- 005)’ - 3600(1+ 1-005+1. 0052) )
(if) Find correct fo the nearest month the time taken for Ozzie to repay the loan,

(t)  Inthe diagram the circle with centre (1, 1) and radius 1 touches both the x and p axes,

¥

(i) Show that the fine 3x+4y-~12=0 2
is tangent to thecircle,

{ii) Find the radius r of the other circle: 2
viith centre in the first quadrant
that also touches both the x and y axes
and for which the lide 3x+4y—-12=0 "
is also a tangent to the circle.

(©) - Inthe diagram O is the centre of a circle with radius 7. 44, is onaside of a regular
n-sided polygon which fes inside the circle so that the vertices of the polygon lie on the
vircle. BB, is one side of a regular n-sided polygon which lies outside the circle so t.‘uz_zt

the sides of the polygon touch the circle. A is the point of contact of B B, with the circle.
The line OM outs A A, at the paint ¥, and O is perpendicular to both 44, and BB, .

B M 5

{iy Show that drea AO4 4, = r siu(E)cos(ﬁ) . Find a similar expression for Area AOB B, .

n
Area of o.u!s.rde polygon sec? (%) ‘
Area of inside polygon

(ii) Hence show

11



Q11 (con€)
¢, Oufcomes assessed: HS

Independent Trial HSC 2013 Mathematics Marking Guidelines
Section 1 Questions 1-10 (1 mark each)
Question | Answer Sotution Oulcomes
1. A 8¢ =[-08268...~1-08 (to Isignificant figures) P3
2. B Parabolax® = 12(y+3) has vertex {00, —3) and focal length 3. Focus is (0, 0) P4
3. C n(m— i
sinr-x)  S0X ooy P3
sin(f—x) cosx
4. A | For f=(x-2, f(-D=9 and F()=1. ~fD=Sf( Ps
5. B B4y ~dx+8y+11=0 = (x=2P +(y+4)' =9 . Circle has radius 3, P4
6. A (0, ©) lies in the region and satisfies both x~ y+120 and y2x'-1 P3
D . X8 .
iy =9§}(x1+2x+4)=12 s
8 C Domainis x>0 gnd x>2 , giving x>2 H3
92 b sinx 1
——idy=-} =log,| — |=1
10. B Amount of water let out in f minutes is ¥ litres where ¥ =50 +¢ , for some.
constante. Tnitially ¥'=0 - c=0 and ¥=50¢ . Tank is empty when H8
8001, has been let out. 800=50* pives £=16, .it=4
Section IT
Question 11
a. Outcomes assessed: HS
Marking Guidelines |
Criteria Marks
» jdentifies the sum as an arithmetic serfes with first term 6 and last term 396 1
» {inds the number of terms in the series 1
« calculates the sum 1
Answer
400=6X%66+4  .6+12+18+..4+396=5, for an AP with commen difference 6.
L6+12+H18+...+396 =33(6+396) =13 266
b. Outcomes asscssed: P§
. : Marking Guidelines
' Criferia Marks [ -
+ uses the chain rule to differentiate the expression 1

Answer

%(3—::)‘ =-4(3-x)’

Marking Guidelines .
B Criteria Marks
» applies the quotient rule 1
+ simplifics the derivative 1
Answer
d {(eosx) —sinx.x*—cosx.2x —x(xsinx+2cosx)_—(xsinx+2cosx)
el & % b x* x
d. Outcomes assessed: HS
Marking Guidelines
I : Criteria Marks
+ finds the derivative 1
» finds the gradient of the tangent 1
+ finds the equation of the tangent i
Answer
y=log (Zx——l) Q= 2 =2 when x=1. Mencetangental (1,0) has gradient 2
b dx 2x-1
and equation y=2x—2.
e, Outcomes assessed: H5
Marking Guidelines
Criteria . Marks
+ finds the primitive function - 1
« substitutes to obtain a numerical expression- 1
» gyaluates 1
Answer
]
3
J’ (x’ +325]d:= [0 4] =4[ - P -] =R 11
-1
. Quicomes assessed: HE
Marking Guidelines
- Criteria Marks
« pxpresses the volume as & definite integral in terms of ¥ 1
» finds the primitive function - 1
« eyaluates the definite integral as required 1

Answer

Vﬁf:lﬁxz';B'EJ':“.(é"yrﬂ)';-?[(Z—'y)’]:=~f§{6—2’}=%’!'  Ans. 3 cu units




Quesfion 12

a. Outcomes assessed: HS

Marking Guidelines
. Criteria Marks
* expands the integrand or recognises the pattem f ‘ot . 1
= writes the primitive function 1
Angwer
Ie’ (e’+1)a‘x =f(e"" +e‘)a’x=%—e" +ef+e  or Ie‘ (e‘ +1)d5c= -};(e’ ~1-1)2 +e
b, Outcomes assessed: HS
Marking Guidelines .
Criferia Marks
» finds an expression for the probability of selecting & red from A then a red from B i
» finds an expression for the probability of selecting a blue frorn A then a red from B i
« adds and simplifies to obtain the required probability i
Answer
P(red Jron: A then a red ﬁ'olm B):%x%
nP ed Bl= =
P(blueﬁ'om.A then a red from B)-——%X% (a red from ) Prgrixi=t
¢, Ontcomes assessed: H
Marking Guidelines -
Criteria Marks
» applies the product rule to find the first derivative i
» finds the second dervative 1
+ deduces the set of values forx 1
Answer
f(x)zxe"‘ f’(x)=1.e“+x.(—e"]=(l—x)e" f’(x)<0 for x>1
Fxy=—e"- (1-—-1)3“ = ( - 2)9" f”(x) <0 for x<2

Hence funetion is decreasing and concave down for 1<x <2

- Q12 {cont}
d. Outcomes assessed: P4, HS
: Marking Guidelines
) Criteria Marks
i « finds the gradients of both kines 1
» verifies that the product of the gradients is —1 1.
ii * solves simultaneous equations to find one coordinate of E 1
» finds the second coordinate of £ 1
iii » finds the coordinates of at least two of the points 4, B, C, D 1
« writes an sxpression for the required area in torms of the area of two simpler fipures 1
= caloulates the required arga 1
Answer
i. Line vx+2y =9 has gradient/intercept form y=—3x+§ and gradient -+
Line 2Zx—yp=1 has gradient/intercept form y=2x—3 and gradient 2.
Since ~1x2=-1, the linesare perpendicular.
N . Ix—y=3 =
fi. At pointofintersection E, solving simultancously : W -y 2x()+(2) = =13
] (2) x+2y=9 - ox=3
Substitating x=3 in (1) gives y=3. Ehas coordinates (3.3} .
fii. On x+2y=9 , xandy intercepts are A(9 ,0) and 3(0,4-5) .
On 2x—y=3, xandy intercepts are C(I-S s 0) and D(O ,f3).
Area OCEB = Area AOAB — Area ACAE Area OCEB = Area ADBE — Area ADGC
=L{x9x4-5-Ex(5-1-5}x3  or =$x7-5x3-%1-5x3
=9 =9
Question 13
a, Outcomes assessed: P4, H8
Marking Guidelines
Criteria Marks
i » solves the equations of line and parabola simultaneously to find the coordinates of A4 1
i » finds ap expression for the area as a definite intogral 1
» finds the primitive function 1
» avaluates to find the area 1
Answer

i P-dx=2-x
iatd, 777 x}:\ Pex—2=0 But x#2

=-1 } Hence A(—l,?a).
(x=Dfx+H=0- ' '

=3

2 7
ii. Shaded arca is given by f {(2~x)—(x1-2x)}dx'=f (2+x—)aie
" )

where r (2+x—a")de=[2x432 —§x3]i =2{2-(-D}+3(@-)-1{8-(-D} =4}
-3 N .

Hence shaded area fs 41 squnits




Question 14

a. Qutcomes assessed: P4, H2, HS

Marking Guidelines
Criteria . Marks
i » notes the equal right angles at D and C, quoting the appropriate rectangle property i
« explains why Z4ED and ZBEC are complementary i
" » deduces the second pair of equal angles and completes the proof I
ii = uses sides in proportion to write a quadratic equation for DE 1
» completes the square or uses the quadratic formula ]1~

Q13 (cont)
b. Oufcomes assessed: HS
Marking Guidelines
Criteria Marks
i » finds the probabilitiss of the events ‘rolls 5 or 6" and its complement 1
« calculates the required probability 3
if » interprets ‘fewer than 8 rolls” as complement of “no 5's or 6s on first 7 rolls” 1
« writes a numerical expression for this probability 1
+ gvaluates this probability as required 1
Answer
f. Oneachroll, P(rolls' Sor 6)=§= % . Hence P(does not roll Sor 6)=4% .
P(Biaise rolls exactly 8 times)= (%)1 (§)=32%
" 7
i, P(fewer than 8 ralls) =] P(na S'soré'son first 7 ra]ls') = l—(%—) =452
¢. Qutcomes assessed: HS
Marking Guidelines
Criteria Marks
« finds primitive function with constant ¢ 1
» uses given coordinates fo evaluate: ¢ 1-
» writes the equation of the curve 1
Ansyrer
)=+ o flx)=dn-x"4c . But f{l)=2 = 4-14c=2 ce=-l
Hence curve has equation y= 4x—--1~—1
X
¢, Outcomes assessed: H3
Marking Guidelines
N Criteria Marks
» finds the three function values i 1
+ applies Simpson’s rule {o find an expression for the definite integral 1
= applies appropriate logarithm laws to simplify this approximation 1

Answer
X 1 4 7 fi=3
f 0 idlog4ileg,7| f(x)=}(x—Diog,x
multiplier | %1 4 x1 )

Jq F (x)dxc—*%{ﬂ'—l—%log-;% ]o&%}nlog;(%)@?«)=~lﬂg;-1-i3w L
1 .

» chooses the correct root and gives simplest exact form

Answer
A B
D E c

i TnAd4ED, AEBC
ZADE = Z/ECB="3%0° (Vertex angles of rectangle ABCD are 90° }
Also ZAED % /BEC=90° (straight angle DEC 1s' 180°)
and ZEBC+ ZBEC=90" { £ sum of AEBC is 180° )

o ZAED = /EBC )
Then ZEAD=/BEC (£ sum of each A is 180° )
~ AAED{||AEBC {equiaiigular)
il % =% (sides of shatlar triangles are in proportion)
D_3E =3 —iJE {opposite sides of a rectangle are equal)
DE (8~DE) =9 Hente 4<DE <8 isarcot of the equation x*—8x=-~0
(x—4yY =7
2 DE=(4+7)om
6




Ql4 (cont)
b. Ountcomes assessed: P4, ¥I5, H9
Marking Guidelines

=
B

Criteria M

i *shows v=0 when t=1 )
ii * finds an expression for x by integration
+ uses the initial conditions to evaluate the constant of integration
iii » finds the position of the particle when it changes its direction of travel

—_ s

» uses the path of travel to find the distance aver the first fwo seconds

Answer -

i, t=1 = p=3f~2—-1=3-2-1=0 . Hence particle is at rest after 1 second.

H, x=f—F—t+c, and x=1 when {=0 = c=1 cx=£-F-t+]

iit. v=(3+1){t-1} ~v<0 for 0<7<1, and ¥>0 for 1>1.
Hence partiole changes dirgetion at #=1 where x=1-1-1+1=0. When 1=2, x=8-4-2+41=3.
Particle starts at x=1 , travels left to x=0 , thenrightfo x=3.  Distance travelled is 4 mefres.

- . Onfcomes assessed: B4, DS
Marking Guidelines

Criterid ) ) Marks

i = substitutes and evaluates k. 1

ii » evaluates &1 1
» evaluates ¢ 1
» interprets the answer to give the time jn vears and months 1
Answer
i. N(t)=1200e*, N(18)=3000 = 3000=1200" net=3
: 18k =In}
k={In3)+18~0.0309
ii. N{t)=2400 = 2400=1200¢*" nett=2
“kt=1n2 Ltz +k=13-61647...

Time taken is 13 years and 7 months (to the nearest month}.

Question 15 -

#. Outcomes assessed; HS

Marking Goidelines
Criteria Marks
3+ wses the Tormula for area of 2 sector o obtain the relationship hetween » and @ . i
» uses this retationship to express P in terms of ralone. : L
ii » derives P with respect to 7 and deduces a stationary value at 7 =10 i
« checks this stationary value is a minimum 1
* » finds the corresponding value of § i
Answer
200
i A=1r8 =r'9=200 .'.r9=2—29- .'.P=2r+r3=2r+——r—
dpP 200 dP d*P 400 L owges r=10
i E=2—7— .‘.:;:0 for =10, where F-ﬁw:ﬂ) . - Minimum P for { P
b. Outcomes assessed: P4, P6
Marking Guidelines
. . . . Criteria . Marks
« uses differentiation to find the gradient at P i

» finds the gradient of OP from the coordinates of P then expresses this in terms of x, alone

» writes end solves an equation for x,

Answer

r=(e=4f H dient of the tangent at P(x,,5,) i

ence gradient of the tangent af X008 —— .
D p-a)? 2,fx,—4
dx

Jx —4 1 x—4

Also gradient of OP is AoATE =31

x Xy xl--4 x

ox =2(-“;‘4) and x, >4
X =2x-8
x =8




Q15 (cont)
¢, Oufcomes assessed: HS, H8
Marking Guidelines

Criteria

Marks

i »finds one solution

+ finds the second solution
if » sketches curve with correct shape and intercepts on the coordinate axes

« shows coordinates of maxizoum turning point and right-hand endpoint
iit » expresses the area in terms of definite integrals

» finds the primitive function

« evaluates exact area

— R R

Answer
i ii
I~2cosx=0, 05x<27
cosx=%

=5, ¥

iii. Areais A sq.units where
2z
x

A.= —Jj{l—2cosx)dx+j (1—Zcosx)dx

=—[x-—2sinx]j +[x-25'inx]; ’

= ~(§-28)+{(n-5)-2{0-£)}
=%5+2V3

Question 16

a. Oufcomes assessed: Hi, H2, H4, HS - .
Marking Guidelines

Criteria

Marks

i * writes expression for Ay, then for 4;
» writes expression for A3 in terms of 42, then as required
il » generalises to obtain expression for 4,
« sums the geometric progression and simplifies the resulting expression for 4a
vsolves 4, =0 form :
« jnterprets fhis result to give time to repay loan, remembering to round up to next whole month

[

Answer

i, Monthly interestrate s 0-5%. 4 = P{1-005)-3600= 400000 {1-005)-3600
fF=0-005 . ...

A, = 4 {1:005)=3600:= 400000{1-005): =3600(1+1:005) . .. _

A= 4, (1-005) ~ 3600 = 400 000(1-005) ~3600(1-+1-005+1-005*)

Q16 a (cont)
ii, Generalising thisresult, 4, =400 000{1-005)" ~3600(1+1-005-+1-005" +...+1-005™")

. 1-005" -1
A, =400000{1-003)" - 3600 ~—=—
: (1-005) [ 1-005-1 J
=400 000{1- 005)" ~720 000(1-005" 1)
=1720000—320000(1-005)"
A =0 = 320000(1-005)" =720 000
(1-005) =%
nlog,1-005=1og, %
2= log, ¥ +1og, 1-005 = 162.59117..,
Hence loan is 1epaid after 13 years and 7 months

b. Qutcomes assessed: HS -
Marking Guidelines

» writes znd solves an equation for r

Criteria Marks
1 » finds the perpendicular distance from the circle cenire to the line 1 |
» compares-this distance with the radius of the-¢ircle ta deduce the result - 1
ii » expresses the perpendicular distance from the centre of the circle to the line in terms of r 1
: 1

Answer

. . . . . pre-ig |4

i. Perpendicular distance from (1,1} to theline 3x+4y—12=0 is o =z 1
’ : 4

Since this distance is equal to the tadius of the circle, the Hne must be tangent to the circle,

ii. Since the secand circle fouches both the x and y axes, its centre must have coordinates (r s r)
where r is the radius of the circle.

:]3r+4rulq=[7r-—12l

The perpendicular distance o from (r s r) to 3x+dy—12=20 is given by d= N
: , F4
The line is tangent to the circle if d=r . .'.[7r- I2I =5y
AMr=12=5¢ or Tr—12=-3r
2r=12 12r:=212
r=6 r=1

Hence the radius of the second cirele is 6.

10
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16 (cont)
¢. Outcomes ass&ssed HS

Marking Guidelines
Criteria Marks
i =uses symmetry to deduce the size of angle 4;ON and hence the lengths of OF and A;A; !
+ deduces the required area of triangle OA,4; 1
» finds an expression for B;B; and hence for the area of triangle OB,B: 1
i » writes the required ratio wsing the expressions from i. i
» simplifies using appropriate trigonometric identities 1

Answer

i £B,OB, = £404, =%,E and OM is an axis of symmetry for both fsosceles triangles O4 4, and OB.B,.
~ Z4ON=Z% andinrghtangled AdON , ON=rcosZ and A4, =24N=2rsinZ
Henice Area AOA A, =1X A A X ON =r"sinEcos &
In AOBB, OM=r and 1BB,=MB =risnZ . Hence Areq AOB B, =1xB B, xOM=r"tanZ

Area of outside polygon 1 Area AOB,B, - nrltanE - sinZ - 1 = sec? (E)
Area of inside polygon  nx Area AOA 4, nrisinZcosE  sinfeostE  cos'E "
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