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- Section I - : n
3 Which inequality defines the domain of the function f (.::) =

10 marks ) CL
Attempt Questions 110 S ‘ , (A) »>-3
Allow about 15 minutes for this section oo B x=-3
Use the muitiple-choice answer sheet for Questions 1-10. . - @ x<-3 ‘
. © Dy zs-3 : .
1 What are the sdh‘l.ﬁons_‘_of 2% —5x—1=0? - . 7 l
(A) _ 53 Jﬁ : - 4  What is the derivative of o5k ?
4 :
- cosx + xsinx
. . Ay —————
. ) : cosy—xsinx
) x= % . . \ ® cos?x
. g ’ . xsinx —cosx :
5+433 : o _ ©
D)y x= n L I cos“x

—xsinx —cosx

(D)

cos? ¥
2 The diagram shows the line £,

Y 5 Abag contains 4 red marbles and 6 blue ‘marbles. Three fnarbles,am selected at random

without replacement.

What is the probability that at least one of the marbles selected is red?

i

A} —

_ w 6

0 X ’ (B) 1

, " . 2

What is the slope of the line £7 S .. (© %
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6  Which diagram shows the graph y= sin(2x + g—} ? 7 A parabola has focus (5, 0) and directrix x=1.

What is the equation of .thc parabola?
@ - y : : ' “ (A ¥=16(x-35)
. "
JANIVAN | ® Feite)
. _ / (€@ y=-16(x—3) .

L@ Y =-8(x-3)

™
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8  The diagram shows points A, B, Cand D on the graph y = f (x)
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At which point is f’(x) >0 and f”(x) =07
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What is the solution of 57 =47

fog 4
A) x= B
4
®) ¥ g5
_ log 4
© x=p=
log,5

) x=log,(%)

A particle is moving along the x-axis. The displacement of the particle at time f seconds
is x metres.

.Atacertaintime, i=-3ms! and ¥=2ms?. ‘

Which statement describes the motion of the particle at that time?

(A) The particle is moving to the right with increasing speed.
(B) The particle is moving to the left with increasing speed.
(C) The particle is moving to the right with decreasing‘sbeéd.—
{D) The particle is moving to the left with decreasing speed.

Section 11

90 marks

Attempt Questions 11-16

Allow about 2 hours and 45 minutes for this section

Answer each question in the appropriate writing Booklc_t.. Bxtra wiiting booklets are available,

In Questions 11-16, your responses should include relevant mathematical reasoning and/for
caiculations.

Question 11 (15 marks) Usé the Quesfion 11 Writing Booklet.

(a) Evaluate In3 correct to three significant figures. 1
3
xr -8
Evaluate i .
® Vanaexl_rgx2~4 ) 2
(c) Differentiate (sinx - 1)8. g 2
(d) Differentiate x%% . 2
(&) Find Ie“xﬂ dx. 2
-t 2 :
{f) Evaluate ——dx. 3
0 ¥+l : .
{g) Sketch the region defined by (x = 2)2 + (y - 3)2 =4, ) . 3



Question 12 (15 niarks) Use the Question 12 Writing Booklet.

(a) The cubic y=art b +cx+d hasa point of inflexion at x =p.

v

(b)Y The points A{-2, 1), B(-2, 24), c (22, 42) and D(22, 17) form a pm‘ailelog‘rmn'.

Show that p= —-;—Jﬂ .

a

as shown. The point E{18, 39) lies oni BC. The point F is the midpoint of AD.

@
(i)
(iiij
{iv)

y .
E(18, %9), . €@ 42)

NOT TO \
B(2,24) SfCALE

5 p(22, ﬁ)

Al2.)"]0 x

Show that the equation of the line through A and D is 3x—dy+2=0. -

Show that the perpendicular distance from B to the line through A and D

is 20 units.

Find the length of EC.

¥ind the area of the trapezium EFDC.

(¢) Kim.and Alex start jobs at the beginning of the same year. Kim’s annual salary
in the first year is $30000, and increases by 5% at the beginning of each
subsequent year. Alex's annual salary in the first year is $33 000, and increases
by $1500 at the beginning of each subsequerit year. - ’

@
(i)
(iii)

"Show that in the 10th year Kim’s annual salary is higher thaﬁ Alex's .

annual salary. - -

Tn the first 10 years how tﬁhch, in total, does Kim earn?

Every year, Alex saves %- of her anaual salary. How many years does it
take her to.save $87 5007

(a)

®

o

Question 13 (15 marks) Use the Question 13 Writing Booklet.

The population of a herd of wild horses is given by

P(t)= 400+ SOGOS(%fJ

where ¢ is time in months.

(i) Find all times during the first 12 months when the popﬁlalion equals

375 horses.

(i) Sketch the graph of P(r) for 0=<t= 12,

The diagram shows the graphs of the functions f (x) =dx® —dx* + 3x and
g(x) = 2x. The graphs meet at O and at T,

Y

Y

o

(i) Find the x-coordinate of 7.

(i) Find the area of the shaded region between tﬁe graphs of the fur_lctions

7 f(x) and g(x).

Question 13 continues on ph ge 10 -



Question 13 (continued)

(c) Theregion ABC is a sector of a cirele with radius 30 cm, centred at C. The angle

of the sector is 6. Thc are DE lesona cucle also centred at C, as shown in the
diagram.

B

The arc DFE divides the sector ABC into two regions of equal area.

Find the exact length of the interval CD,

(d) A family borrows $500 000 to buy a house. The loan is to be repaid in equal
monthly instalments. The interest, which is cha:ged at 6% per annum, is
reducible and calculated monthly, The amount owing after » months $A,, is,
given by

A =Pr-M{A+r+rt+.+rY), | (Do NOT prove this)
where $P is the amount borrowed, r= 1,005 and $3/ is the monthly repayment.

(i) The loan is to be repaid over 30 years. Show that tﬁe }noﬁﬁﬂy repayment
is $2998 to the nearest donar .

(ii) Show that the balance owing after 20 years is $270000 10 the nearest
. thousand dollars.

('iii)’ After 20 years the family borrows an extra amount, so that the famity
" then owes a total of $370 000. The monthly repayment remains $2998,
.and the interest rtite remains the same, I

How long will it takelgvrepay the $370 0007

~

End qf Question 13

—10-

2

Question 14 (15 marks) Use the Question 14 Writing Booklet,

(a)y  The velocity of a particle moving_a]dng the x-axis is given by X =10-2¢,
where x is the displacement from the origin in metres and ¢ is the time in
seconds. Initially the particle is 5 metres to the right of the origin.

() Show that the acceleration of the particle is constant.

(i) Find the time when the particle is at rest.

(iii) Show that the position of the particle after 7 seconds is 26 metres to the
right of the origin,

(iv) Find the distance iravelled by the particle during the first 7 seconds.

(b) Two straight roads meet at R at an angle of 60°. Attime =0 car A leaves R on
one road, and car B is 100 ki from R on the other road, Car A travels away from
R at a speed of 80 km/h, and car B travels towards R at a speed of 50 kaw/h.

'

The distance between the cars at time ¢ hours is r km,
() Show that r*= 1290042 - 18 000z + 10000,

(i) Find the minimum distance between the cars,

Question 14 continues on page 12

11— .



Question 14 {continued)

(c) The nght -angled triangle ABC has hypotenuse AB = 13. The point D is on AC
such that DC=4, £PBC=2 3 and ZABD = x

NOTTO
SCALE

. A

Using the sine rule, or otherwise, find the exact value of sinx.

.. B,

(d) The diagram shows the graph y = f (x)

. - .
What is the value of a, where a>0, so that J I (x) dx =01
—
*-..v_‘.‘:

End of Question 14

~12-

3.

Question 15 (15 marks) Use the Question 15 Writing Booklet.

" (a). ‘The diagram shows the front of a tent supported by three vertical poles. The

poles are 1.2 m apiirt, The height of each outer pole is 1.5 m, and the height of
the middle pole is 1.8 m. The roof hangs between the poles,

1.2?1_ — 1.2m' V
The front of the tent has area Am?,
i) Use the irapezoidal rule to estimate A, o
(i} Use Simpson’s rule to estimate A.

{ (i) PBxplain why the trapezoidal rule gives the better estimate of A.

"(b) The region bounded by the x-axis, the y-axis and the parabola y = (x - 2)?

is rotated about the y-axis to form a solid.

y

y= (e-2)?

Find the vohime of the solid.

Question 15 continues on page 14

~13 .

E-Y



Question 15 (continued)

(© () Sketchthe graph y=|2x~3[.

(iiy Using'the graph from part (i), or otherwise, find all values of m for'whith
the equation l 2x-3 I =mx+1 has exactly one solutioh.

{d) Pat and Chandra are playing & game. They take turns throwing two dice. The
game is won by the first player to throw a double six. Pat starts the game,

() Find the probability that Pat wins the game on the first throw,

(i) 'What is the probability that Pat wins the game on the first or on the
second throw? \

(iif) Find the probability that Pat evéntually wins the game.

End of Question 15

— 4.

Question 16 (15 marks) Use the Question 16 Writing Booklet.

(@) ‘The derivative of 4 function # (r) is f’(x)=4x—3. The line y=5x—7 is
tangent to the graph of s (x) '

Fi_nd the function £ (x)

(b)  Trout and cap are types of fish. A lake contains a number of trowi, At a cerfain
time 10 carp are introduced into the lake and start eating the trout. As a
consequence, the number of trout, N, decreases according to )

N=375 004,
where ¢ is the time in months after the carp are introduced,
The population of carp, P, increases according to

dar
——=0,02P,
dt

(i) How many trout were in tileTake when the carp were introduced?
(i) .When will the population qf trout be zero?
(ifi) Sketch the number of trout as a fuuctibn of time. _
(iv) When is the rate of increase of carp equal to the rate of decrease of Irout?

{v) 'When is the number of carp equal to the number of trout?

{©) The diagram shows trdangles ABC and ABD with AD paralle] to BC, The sides
AC and BD intersect at ¥, The point X les on AB such that XY is parallel to AD
and BC. .

C

A X B

(i) Prove that AABC is similar to AAXY.

) . 1 1 1
ii i ot
{ii) Hence, or otherwise, prove that xr " Ap T Be
End of paper

—15-
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Solutions
Mathematics.

Lt ot By
i s A sl b A !

SECTIONI
Sonmmary
1D 4 A 738_9C
2 B 5 C 8 B i0 D
3 A 6D
1 (@ 2x°-5x-1=0
_~(=5)E(8) -4
B 2(2)
5433
=T
2 ® 7= tan & where &1s the angle

3 A

4 &

with the positive x-axis
8§ =180°--60°
=120°
som=tan120°

=3

x+320

xz-3

x#—3 - (denominator cannot equat 0)
50 x> —3is correct domain,

Using the product ru.le
a[ x| cosz(t)=a(-sinx)
a[&ﬂ (cosx)
- cosx+xsinx
:——m_—;

013 #-

5 (C) Platleastlred= 1—P(all blue)

=i ixixi)
109 8
1

1o
6

=sin 2x+£)
6 O ¥=§ 3
x-intercept occurs when y = 0

w
L 2x+Z=0
) .r 3
b3
2x=-Z.
*=73

x=——.
. 6

This means that the graph of

y = sin 2 has been shified

% units to the left.

T ®) Ty

-1

|
I
¥
|
|
|
a 1 2 T 5 &
) .
1
3
B I
1
1

-31

From, the:, diagram,
a=2ad V =(3,0).

Page 39

(c) Using the chain rule:

2013 Higher Schoal Cerlificate

(y-k) =4a(x-1)
7= 4(2)(x-3)
¥ =8(x-3).

8 (B) f'(x)>0 means that the gradient is
positive and the curve is then
increasing. f*(x)=0 means that the

curve has a possible point of inflexion.

9 © = .
Taking logs of both sides:
log, 3* =Iog, 4
rlog,5=log, 4
x84
log, 5

10 (D) Since £=-3<0 the particle js moving
{o the left. Since £ =20 the
-ecceleration is to the right and thus is
opposing the motion.
Therefore the particle is moving ta the
left with decreasing speed.

SECTIONO
Question 11

@ In3 &1.008612289...
~1.10 (3sig. fig),

2-8 . (x-2)(x*+2x+4)

®) o2ylog (x—2)(x+2)
B (J:z+2.1’+4)
=1 (42}
_2242(2)+4
2+2
=3,

gr—(sinx—l)! = S(siux—l)7 (cosx)

=8cos x(siux—l)’ 3

meae s

(@)

(e)

0

P~ in

Using the product rule:

%(x’e‘) = (2r)+4° (e’)
=xe*(2+x).

J‘eénl cir:i*_ftie““ dx

=le4x+l +C.
4

Note that i(f +1) =3x® and'so the
integrand is of the form:

f'(z)
f( )dx 1n[f x)]+c

jl w13
X +1 3 +-1

%[].u(x’ +1):|:

(x—2) +(y-3)" = 4 represents a circle
with centre {2,3) and radins 2.

Test(0,0}:
{0-2)+(0-3) =4+9 (
_ T -
24

- (0,0) Bies in the required region,
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Mathamatics

Quesﬁ(m 12 7

(a) y=ax’ +bx* +cx+d
¥ =3m’ +2bx o
Y =tax+2b )
If an inflexion exists at x = p,
then »"=0
Gax+2b=0
Gax =-2b

x=——

3a

Sop= ~3i as required.

o™ A:(—2,—1)andb=(zz,17)

171
Man =0 {2

Using point A, the equation of AD is:

y(-1)=3(x~(-2)
4(y+1):3(x+2)
4y+4=3x+0
S 3x—4y+2=0,

() B(-2,24)and line 3x—4y+2=0
Using the perpendicular distance
formula: :
d= |m:1 +by, + c]

Jat +b°
_p(-2)-4(24)+2
3% 4 (-4)
_L-1od o
= -
=20 units,

(i) Using E(18,39) and C(22,42):
d=y(n -5 +(n-n)
d = J(22--18) +(42-39)!

=16+9

" =5wunits. -

(@

() dio=y(22-(2)) +(17-(-1))

=y(22+2) +(17+1)?
=+/576+324
=~/900

AD =30units

FD:-LAD
2

=15 units
Using h =20 from (ii)
Ay = $H[EC+ 7D
=4(20)(5+15]
=200
-, the area is 200 unit®,

i)y Kim’'s salary is a geometric series:
a=30000, r=105, n=10
Ta = arrl
T, = 30000105

=$46539.85
Alex’s salary is an arithmetic series:
a=30000; d=1500; n=10

T, = a+(u—1)d

Tjo =30 000+(10-1)1500
= $46 500.00

. Kim's salary is higher.

-1
(i) Using S,=ﬂ—l

r-1
30 000(1.05° -1)
T T 051 ‘

=377336.776... ~ -
=377 336.776...

Kim’s earnings are
$377 337 (fo the nearest §).

(iii) Let the number of years be n.
Alex needs to save $87 500,
Her total salary after n years is:
3x 87500 =262500

Using 5, =%|:2a +(n—1)d]

2013 Higher School Certificate

2{2(33000) +(n 1)1500 | 262 500
n{66 600+ 1500n—1500) = 525 000
(64500 +1500n) = 525 000
1500n* + 64 500n—525000 =0
2 +43In-350=0
(n+50)(n-7)=0
n=-50,7
beta>0.n=7
.. it takes 7 years.

Question 13

@ @ P)=400+50 cos(%t]
P(t)=375 and 0512
375 = 400 + SOcos (%r)

50cos(%t)=—50 0212

T L T
cecosl—t|=-1 . 0=2—1<527
= Q(eJ T

B, 27 4

6 3°3
t=4,8 -
.. after 4 months and 3 months,

@) P(0)=400+50c030+ 450

P4

4501

350

>

of [ 12

® O AT f(x)=g(x)

A —4x 43 =21

Eala ¥ oY

4’428 +x=0
x(4.r1 —4x+1)= 0
x(2x-1}{2x~1)=0

B | b

x=0,

at:[‘,:::=i
- 2

i) A= J‘n%[ A x}‘— g (x)] dx
- [F(4 R ex) s

feteeks]
(@4 o

1
"8

s the area is A unit?,
48

{c) Tet CDs=r
’ Area sector CDE = %Area sector CAR
12 =3[1(3o)’ 9)
2 282
r=9=i(3o)’3 y
-2 -
! 2
=Lrag
2 -L0)
=450

T r=+4450 asr>0
: =152
CD=15\/2- cm.
@ o AP —M(Lerart +ier)

1+r+r 4.+ 77 is a geometric serdes
with it terms

ﬁsi}]g"S = a(r“ _1)

Z."':"" 2 T’ r—«l .

Hrert .0 =_1(r“—1)
r-1

Dano A7
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Mathematics

()

(iid)

r=1005,P=500000, 4 =0

e M)
S A =Prt-

A=Er r-1
Now n=30x12=360,

M{1.005%° <1
0= 500000(L.005) ;—'-(1007—11

M (10054 -1 "
—(——Lsoo 000{1.005)"”
0,005 :
_ 500000(1.005)"" (0.005)
(s
: =2997.154...
., the monthly payment is $2 998.

After 20 years, n = 240
e 2998(1.005% -1
= {05 _J_*,l
Ao =500 000{1.005) T
=269903.634... ’
5270000  (nearest thousand)
». approximately $270 000 remains.

Now P = $370 000
. 2998(1.005'~1l
A,=370000{1.005) - I
and 4 =0
. 2998(1.005'—1!
.-.370000(17.005) o0

3700{1.008)" ~5996{1.005"-1)= 0
3700(1.005) -5 996(1.005')+5 996=0
~2296{11005)" +5996= 0
2.296{1.005)" = 5996

5996
2296

<7 5096
logl.005 =
nlogl. Iug[229 6}

(1.00s)" =

_ 2296,
- togl.005
=192.464...

Tm:e remaining is about 193 months.

log( 3 996]

Q_uestioﬁ 14
@ @ i=10-2
§=-2

- the acceleration is constant,

(i) Atrest,i=0
T 10-2t=0
2t=10

t =5 seconds.

@) x=[Edt
={(10~2rydr
—10f P +C

. When 1=0,x=5:
5=10{0)-0"+C

s C=5

. .x=10t—iz +5

When #t=7:

x=10(7)-{7) +5
=26

2 it will be 26 m to the right
of the origin.

(iv) Method I
The distance travelled is the area
under the % —{ geaph.

When f=7: i=10~2(7) '

1{)1

7Y

T A=4(s)10)+4(2)(4)
= 29 : -
», the distance travelled is 29 m.

2013 Higher Schoal Certificate

Method 2

The parﬁcle stops when ¥=0.
L 10-2¢=0
10=2
=5
Then x==10{5)-(5) +5
=30
t [0 [5 |7
x |5 [30]26
The particle travels 25 m in the positive
direction in the first 5 seconds and
then 4 m in the negative direction
in the next 2 seconds.

". the total distance travelled is
25m + 4 ms= 29 m

by () CatA Uave]s at 80 ]s:mfh for ¢ bours:

1 AR =807
Ca.rB travels at 50 lcm!h for ¢ hours:

" BR'=100 50t .
By the cosme Tulé AABR
AB'= AR‘+BR’ _AR.HRtosﬁO‘

< mni0pm- 100034+2m - 3000k + 400"
;1(32(.‘@ 10000 a3 required.
() * Mefhod 1
’ iThe, miiaimtim dls!ancs oceurs at the
vcrtex of this parabolic function

- 1emhcn r-——b—
';Qa

o c18000).
T 2(12900)

Fr=60999..
=61 (nearest whole)-~

- the minimum distance between cars
is 61 km (unearest kmy),

an4Q

A

Method 2: A
r! =12900¢* —18000¢ + 10000

40 _ 5580018000
@

arh :
dt

25800t -180C0 =0

30

=

43
. k)
r=12930( ] 13000( )+10000

For a minimum,

.. the minimum distance between cars
is 61km (nearest kmy),

(© () InABCD:

=AC? +(4\/?_>)1
ACH =13 —(4«[5)1

) =121

AC=11, AC>0
LAD=11-4=7
Alsg: :

© /BDA '$£+% {exterior angle of ABCDY

3 .
IuAABD using the sine rule: .

- .. 2
SR sinx_sm?

7 13

l‘:_-_—,;i Zﬂ'

Pane 44
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Mathematics

@

We need the area above the x-axis
to equal the area below.
-By observation that happens for:

E f{x)de=0 and Jj f{x)de=0

Then this area needs to be balanced:

2
J F{e)de3
4 .
Since the 3 previous areas cover the
domain ~3 < x <3, The balancing area
needs to be divided equally on each
side, under the x-axis

¥y
¥

R T E

V.

Ef(x) dr:ff(x) dr=-15

The height of the respective rectangles
is 1 unit. So to balance the area of
3 units®, 2 distance of 1.5 is needed
on either side.

* a=3+15=45.

Question 15

@

(1) T et the ground be the x-axis and the
origin at the boftom left of the tent,

ra
[ x 0 12 |24
& ] 151 i3 15

A:%(1@)[’15+1.3]+%(12)[1.3 +15]

=3.96m’.

2013 +

®)

(i) A%é(2.4)[15+4(1.8)+15]'

=408m’.

(i) Simpson’s rule approzimates the curve

with a parabola. In this case the parabola
will pass through the three points on the
roof of the tent and will so be concave
down as illustrated In the diagram below.

The trapezoidal mle approximates the
curve with two line segments joining the
same three points,

In this case, the line segments are a better
approximation to the curve tham the
parabalic arc and so the trapezoidal ule i
the better approximation. -

BN

V=r[sdy
Atx=0: y=(0-2)" =4

Also:
=(x—2)1
x-2=tJy
x=2tyy

But we need the part of the parabola
that lies on the left of the vertex.

This is x=2-

Page 45

2013 Higher School Certificate

(c)

3 4
V=urw 4}1_2.4),2_*_1}1 )
3 27 4

=x[4(4)—%-4(4)§ %(4)2 —0]

&1

3

.. the area is §3£ nit?,

@ y=[pa-3
Ifx=0: y=|—3{=‘3
Hy=0:2x—3=0
2x=73
x=15

b/

-3 2 -1 1152 13 x

(iiy Por [2x—3|=mx+1 to have only one

‘solution we need 1o consider the
relationship between the graphs of
=|2.1:~3{ and y =mx+1,

Now y = mx + I represents a family
of lines through (0, 1) and with
variable gradient m. For there to be
one solution, this vardable line can
only intersect the absolute value
graph at one point.

There are two critical positicns we
need to consider — the lines labelled j
and k in the diagram below, Any line
which lies in the shaded region
between these lines will meet the
condition of only one point of
intersection. There is also 4 line,
labelled ¢, which intersects the graph
once, at the vertex.

2013
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Now jis parallel to the right branch of the
absolute value graph .. gradient of j=2
and F is parallel to the right branch of the
absolute value graph .. gradient of k=2~
Also £ passes through the vertex (1.5,0)%.

and {0,1) = gradiént of {= u%.

This means we need lines steeper than f,

lines with negative gradient ‘steeper’ than

koor lines with the gradient of £.
Furthermore if the Hnes are paratlel to k,
there will be no point of intersection.

L mz2, m<-2 or m=—%.

P(double 6} = %xé—

1

16"

P(Pat wins on her first or second throw },
=P {Pat win )+ P{ Pat miss, Chandra miss, Pat wm)
1 35 35 1
"33 36
2521

46656

P(Pat wins at some stage)
=P(W)+P(LLW)+P(LLLLW)+...

=L+(3§ PRIV
36 \36, 36 \36) 36

a 1 35
=—- wh =—and
; where a 36an r= (36)
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Question 16

(a) y=5x—"Tis a tangeat, the gradient is 5
4x-3=5
4x=§
x=2
Whenx=2, y=5(2)ﬂ7=3
(2,3) is the common point between
the curve and the tangent.
Fl(x)=4x-3
", f(x) =2 -3x+C
But (2,3) should satisfy this.
3=2(2)" -3(2)+C
3=8-6+C .
C=1
Fx)=24" =3x+1,

() () Wheat=0:"
N =375-¢"0)
=375-1
=374
- there were 374 trout to begin w1th

() WhenN=0:
0=375-¢"
M =375
In(e °°~") 375

0.04¢ =n375 -
_In375
To04
=148.173...

». after about 148 months.

2013 #

-\
148 ¢

(iv) N=375-2

a =004
dt
. the rate of decrease is 004"
But E =0.02F
dt
L P= Poem'
Ween £ =0:P=10
B=10
e P=10e""

and 20, 0210 )
drl’
=025
‘ Now the rates are equal:
- 0.046% = 0.2
& =5 put M >0 forall?
9.047

e
&7

LneT=5
0.02t =I5
In5
t=—
002
=80471...

... after about 80 months

{v) ForN=F:
: 375 "% =102

375 (™) =106

(Y 41067 -375 =0
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{c)

@

Let & =e°":'2"
o P +10k-375=0
(k+25)(k-15)=0
k=-2515
Butas >0 k>0
2. k=15 is the only sohution
=15
_0.021=]1115‘ ]
(18

0.02
T =13540...
~ after about 135 months.

A X B
T AABC and-AAXY:
ZBAC = ZXAY
ZABC = ZAXY

v AABC = AAXY

{common)
{com., XY || BC)
(equi-angular)

AB BC AC
@ =gy

AX XY AY
(corresponding. sides of similar As)

Similarly,

AADB = AXYB (aqmangﬂa:)
AD_DB_AB
XY YB XB
(corresponding. sides of similar As)
Using parts of @ and @:

XY XY _AX X

BC AD AR 4B

Xy XY _AY X8

BC . AD AR  AB
( 1J AX +XB
BC  AD '

AB
But AX+XB%
_H.,.J_ A5
BC AD) AB
=1

-1 1

_.+___.

BC AD
A J—-n.i+i as required.
XY AD BC

e
XY

End of Mathematics solutions

O



