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Total marks — 120
* Attempt Questions 1-10
* All questions are of equal value




Totat marks — 20
Attempt Questions 1-10
All questions are of equal value
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
Marks
Question 1 (12 marks) Use a SEPARATE writing booklet.
(a) Evaluate ¢ %3 correct to three decimal places. 2
(b) Factorise 2x*+5x—3. 2
(c)  Sketch the graph of y =|x +4|. 2
(d) NOT TO 2
5 9 SCALE
33° 6
Find the value of 6 in the diagram. Give your answer to the nearest degree.
(e) Solve 3-5x<2. 2
(f) Find the limiting sum of the geometric series 13 + 13 + 13 + 2
5 25 125




Marks
Question 2 (12 marks) Use a SEPARATE writing booklet.

(a) Differentiate with respect to x:

(1) xtanx 2
Gi) X 2
x+1
(b) (i) Find Jl+e7xdx. 2
3
(i) Evaluate J o dx. 3
0 1+x
(c) Find the equation of the tangent to the curve y=cos2x at the point whose 3

. .
x-coordinate is g




>
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Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) Vi
NOT TO
SCALE
D
/
AL, 4)
0 x
C(=3,-1)"
B(5, —4)

In the diagram, A, B and C are the points (1, 4), (5, —4) and (-3, —1) respectively.
The line AB meets the y-axis at D.

(1) Show that the equation of the line ABis 2x+y—6 = 0. 2
(1) Find the coordinates of the point D. 1
(1) Find the perpendicular distance of the point C from the line AB. 1
(iv) Hence, or otherwise, find the area of the triangle ADC. 2

Question 3 continues on page 5




Marks
Question 3 (continued)

4
1
(b) Evaluate D, = 1
r=2

(c)  On the first day of the harvest, an orchard produces 560 kg of fruit. On the next
day, the orchard produces 543 kg, and the amount produced continues to
decrease by the same amount each day.

(i) How much fruit is produced on the fourteenth day of the harvest? 2
(1) What is the total amount of fruit that is produced in the first 14 days of 1
the harvest?
(1i1) On what day does the daily production first fall below 60 kg? 2
End of Question 3




Question 4 (12 marks) Use a SEPARATE writing bookiet.

(@)

NOT TO
SCALE

In the diagram, ABCD represents a garden. The sector BCD has centre B and

/DBC = %.

The points A, B and C lie on a straight line and AB = AD = 3 metres.

Copy or trace the diagram into your writing booklet.

(i) Show that ZDAB = % 1
(i) Find the length of BD. 2
(iii) Find the area of the garden ABCD. 2

Question 4 continues on page 7
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Question 4 (continued)

(b) yi 3

C) /y:x2+i

y=35

In the diagram, the shaded region is bounded by the parabola y=x*+ 1, the
y-axis and the line y=35.

Find the volume of the solid formed when the shaded region is rotated about the
y-axis.

(¢) A chessboard has 32 black squares and 32 white squares. Tanya chooses three
different squares at random.

(i) What is the probability that Tanya chooses three white squares? 2

(i) 'What is the probability that the three squares Tanya chooses are the same 1
colour?

(111) What is the probability that the three squares Tanya chooses are not the 1

same colour?

End of Question 4
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Question 5 (12 marks) Use a SEPARATE writing booklet.

(@) A function f(x) is defined by f(x) = 2x2(3 —-x).

(i) Find the coordinates of the turning points of y = f(x) and determine their 3
nature.

(i) Find the coordinates of the point of inflexion. 1

(iii) Hence sketch the graph of y = f(x), showing the turning points, the point 3

of inflexion and the points where the curve meets the x-axis.

(iv) What is the minimum value of f(x) for -1 <x<47? 1
. d
(b) (i) Show that . log,(cosx) = —tanx. 1
X
(ii) YA 3
y=x
y=tanx
n
xX=—
4
0 .
X

The shaded region in the diagram is bounded by the curve y =tan x and

T
the lines y=x and x=—4—.

Using the result of part (i), or otherwise, find the area of the shaded
region.




Wiaris

Question 6 (12 marks) Use a SEPARATE writing booklet.

(a) Bx C

A D

In the diagram, AD is parallel to BC, AC bisects ZBAD and BD bisects ZABC.
The lines AC and BD intersect at P.

Copy or trace the diagram into your writing booklet.

(1) Prove that ZBAC = ZBCA. 1
(i) Prove that AABP = ACBP. 2
(iii) Prove that ABCD is a rhombus. 3

(b) A rare species of bird lives only on a remote island. A mathematical model
predicts that the bird population, P, is given by

P = 150 + 300¢~20

where f is the number of years after observations began.

(1) According to the model, how many birds were there when observations 1
began?
(i) According to the model, what will be the rate of change in the bird 2

population ten years after observations began?

(iii) What does the model predict will be the limiting value of the bird 1
population?
(iv) The species will become eligible for inclusion in the endangered species 2

list when the population falls below 200. When does the model predict
that this will occur?




Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) Let o and fB be the solutions of x>~ 3x+1=0.

(@)

(i)

Find af.

Hence find o+ l )
o

(b) A function f(x) is defined by f(x) =1+ 2cosx.

@)

(ii)

(iii)

© ®
(i)

2
Show that the graph of y = f(x) cuts the x-axis at x = ?75

Sketch the graph of y = f(x) for —z <x <z showing where the graph
cuts each of the axes.

2
Find the area under the curve y= f(x) between x= —g and x= ~3£

Write down the discriminant of 2x* + (k —2)x + 8, where k is a constant.

Hence, or otherwise, find the values of k& for which the parabola
y= 2% +kx+9 does not intersect the line y=2x+1.

~10-
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Question 8 (12 marks) Use a SEPARATE writing booklet.

(a) A particle is moving in a straight line. Its displacement, x metres, from the

7

origin, O, at time ¢ seconds, where >0, is givenby x =1~ ——

)
(i1)
(iif)
(iv)

t+4°
Find the initial displacement of the particle.
Find the velocity of the particle as it passes through the origin.
Show that the acceleration of the particle is always negative.

Sketch the graph of the displacement of the particle as a function of time.

(b)  Joe borrows $200 000 which is to be repaid in equal monthly instalments. The
interest rate is 7.2% per annum reducible, calculated monthly.

It can be shown that the amount, $4,, owing after the nth repayment is given by
the formula:

An=200000rn_M(1+r+r2+“__i_rri—l),

where r=1.006 and $M is the monthly repayment. (Do NOT show this.)

(1)

(ii)

The minimum monthly repayment is the amount required to repay the
loan in 300 instalments.

Find the minimum monthly repayment.

Joe decides to make repayments of $2800 each month from the start of
the loan.

How many months will it take for Joe to repay the loan?

~11-
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Question 9 (12 marks) Use a SEPARATE writing booklet.

(a) Find the coordinates of the focus of the parabola 12y =x?—6x—3.

(b) During a storm, water flows into a 7000-litre tank at a rate of ‘i—v litres
t
. av 5 . S
per minute, where — =120 + 267 — ¢~ and 7 is the time in minutes
t

since the storm began.

(1) At what times is the tank filling at twice the initial rate?

(1) Find the volume of water that has flowed into the tank since the start of
the storm as a function of 7.

(iii) Initially, the tank contains 1500 litres of water. When the storm finishes,
30 minutes after it began, the tank is overflowing.

How many litres of water have been lost?

(©)

A cone is inscribed in a sphere of radius a, centred at O. The height of the cone
is x and the radius of the base is r, as shown in the diagram.

(i) Show that the volume, V, of the cone is given by V = %75(2ax2 - x3) .

(i) Find the value of x for which the volume of the cone is a maximum. You
must give reasons why your value of x gives the maximum volume.

~13-
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Question 10 (12 marks) Use a SEPARATE writing booklet.
(a) Use Simpson’s rule with three function values to find an approximation to the 2

15
value of J (log, x)3 dx.
0.5

Give your answer correct to three decimal places.

Question 10 continues on page 15

—14 -




Question 10 (continued)

(b)

NOTTO
SCALE

A rectangular piece of paper PORS has sides PQ =12 cm and PS =13 cm. The
point O is the midpoint of PQ. The points K and M are to be chosen
on OQ and PS respectively, so that when the paper is folded along KM,
the comer that was at P lands on the edge QR at L. Let OK=xcm and
LM =ycm.

Copy or trace the diagram into your writing booklet.

®

(ii)

(1ii)

(iv)

)

Show that QL? = 24x.

Let N be the point on QR for which MN is perpendicular to OR.
J6 (6+x)
o

By showing that AQKL ||| ANLM, deduce that y =

2
6(6+
Show that the area, A, of AKLM is given by A = i(_x)

2x
Use the fact that 12<y <13 to find the possible values of x.

Find the minimum possible area of AKLM.

End of paper

~15-
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1 .
jx”dx = L on#-1; x20,ifn<0
n+1
(1
—dx =Inx, x>0
) x
[ 1
e dx =—e%, a#0
J a
[ 1
cosaxdx =—sinax, a#0
) a
. 1
sinaxdx =—Ecosax, a#0
2 1
sec”ax dx =Ztanax, a#0

1
jsecax tanaxdx = 4 secax, a #0

1 1. 4x
Jz——fdx =-—1t{an 1—, a#0
a“ +x a a

x
1—, a>0, —a<x<a

J—J—dx =sin~
[2 _ 2 a
-

——l—dx =ln(x+\/x2—az), x>a>0

J 2 -a?

-
—l—dx =1n(x+w/x2+a2)

NOTE : Inx=log,x, x>0

16—
© Board of Studies NSW 2006




2006 HIGHER ScHooL CERTIFICATE
SOLUTIONS

MATHEMATICS

QUESTION 1
(@) e 0% = 0-6065 ... _
= 0-607 (3 decimal places).

"AB=2x-3
-1, 6

(b) 222 +5x—3
=92x°— % +6x—3
= x(2x71)‘+ 3(2x-1)
= (22 -1)(x +8).

(© NG i

T é X<
(d) Using the sine rule,
5~ 9
33° e
sinA _ sinB
a b
sinf _ sin33°
i 5 9
Sing = 5sin 38°
9
0=176...°
=18° (to the nearestdegree).
(6) 3-Bx<2
bz < -1
=5x -
-5 5.
i L
5
(f) Using the limiting stim formula:
§=-2 H <1
1-r’
.18, _18. 1 1
5’ 25 5 5
13
§=-5_ _ 14—3.
-1
5

(@) @) }?'raauctnﬂ

A+B=5 1|

QUESTION 2

gx—(uv) = uv’+~vu’
(x{'anx) = xsec x+tanxx1
dx

(i1) Quotientrule: —
i{sinx} _
de\x+1

(x +1)cosx $sinxx1
(x+1)2
(x +1)cosx—sinx

(3c+1)2

L s
®) @ [(14e7%) dx = x+'eT+c.

(ii)J 8 i = j 2% g
01+x2

0 1+x2
i3

- 4[1og, (1+22)

= 4[loge l_O—logel:]

= 4log, 10 (1ogel = O).

(e) ¥ = cos2x.
Atx=Z%. y=cbs(2x—7£)
6 6
T
= cosE
=1
2
Pomton the curve is ( s é)
Gradient: dy _ —231'11255
dx
Atz=Z él:—-Zsin(2x£)
6 dx
= -2sinZ
3
2
-

2006 4 Page?26




6
1 3z
—— = -+3x+

2 R
: 3z 1
= —3x+ +=,
7 T T3

or General Form: 6y = ~6\/—x+«/—7t+3

6v3x+6y-37-3 = 0.

QUESTION 3
(a) )

() GradientofAB = “54 ‘14
- =8
4
= -2.
Using y-y, = m(x—x1> and A(1,4),
m = —2: .
i y—4 = —Z(x—l)
y—4 =-2x+2
2x+y—-6 = 0.
(ii) y-interceptoccurs whenzx =0,
200+y-6=0
y =6,

. The coordinates of D are (0, 6).

(1) Perpendicuiar distance
_ jax by +e
_12(-3)+1(-1)-6
#
2

13

= ‘_\/—g‘
*. The perpendicular distance is %— units.
5

(iv) AreaofAADE = = % Iength of AD
) x perpendicular height.

Using the distance formula:
d= \/ x9 ! )

AD =1~ 0) (4 6)
= /5.
- AreaofAADC’=
= 6-5

. the areais -5 unit2.

5X£

V5

(e) () Fruitproduced: 560,543,526, ...
This is an arithmetie sequence, with
a = 560 and d = 543 - 560 = —17.

T, = a+(n—1)d
Ty, = 560 +(14 - 1)x ~17
= 339.

. Fruit produced on the 14th day is 339 kg

(11) Fruit produced = 560 + 543 + 526 +---+ 339,

METHOD 1

Using the formula S, = 3 LAPI

S, = .1;.[560 i 339]

= 6293
. total fruit produced is. 6298 kg: R

METHOD 2.
Using S, = g—[?.a—i—(n—l)d]:
Sy = 124[2><560+(14 1) (-17)]

= 6293.

(iil) Need firstterm of arithmetic series 1o be
less than 60. T, < 60

~a+(n-1)d < 60
560+ (n—1)x(-17) < 60
560-17n+17 < 60

-17n < 517

-17

n > 30-41176...
~. on the 31st day production falls
below 60 kg.

2006 % Page27
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 QUESTION 4

(a)

(1ii) Using 4 = %&béﬁn(ﬁ,

C

i) ZDBA =7~ o (£ABC is a straight £)
x5 :
6 :
#BDA = & (equal Zs opp. equal sides
6 ' of isosceles ABDA)
- ZDAB = 75——(—7-[-4-%) (Lsu.n;of
6 ABDA is 77)
7
= T ——
3
ZDAB = %” .

(i) Using the cosine rule
6% = b2+ 2 = 2biebs A
BD? = 8243225 3x8x co-s%’f

- é+9—18><(——é—)
‘ =18+9 ‘
. BD? = 27,
BD = 27 m or 3V3 m or 5-196... m.

aread ABD =%x3><-3xsin2§€
= l><3><,‘:’.><\'1—/_i
2" 2
_ 98
4

Garden area

or

2006 @

()

0 %
5 N
V= EJ 2 dy y=x2+1
15 y—1=4>
= ?ff (y-1) dy
1 .
~ 2 5
2 )
25 1
= 7t S—— ¢ et '—"—'1
4
2 2 ]
= Sx: 3
' - The volumie is 87 unit.
o 32 31 30
(e) (;)-P(whlte,wmte,whlte) -~ s .

B or 0119, -
42

i

(ii) P(same colour) = P(Wlﬁite,white,wbibe)
+ P black, black, black )
32 81 30 -
—— X =i X ——
64 63 62
32- 31 30
64 .63 62
5 5
= —t—
42 42
21"

(i) P{ nétthe same coldi‘ﬁ‘)

=1- P(same coloilr)

5

—1-2
21
_ 16
21"

Page 28




QUESTION 5
@ @ flx)=2x%(3-x)
= 6x2- 248
Fx) = 12x - 642
fx) =12-12«
Stationary points oceur when f(x) = 0
12x-627 = 0
6z(2-x)=0
T x=0,x=2
To determine the nature of turning points,
the second derivative may be used.
When x =0, £(0) = 6(0)2—2(0)%
=0 '
and f"(x) =12 -12(0)
=12 > 0 = concave up
. Minimum tiurning point at (0, 0).
When x = 2, f(2) = 6(2)2— 2(2)°
‘ =8
and f(2) =12-12(2) .
=-12 < 0 = concave
_ down

- Maximum turning point at (2, 8).

(ii) Pointofinflexion occurs when F”(x) = 0

and concavity changes.
12-12x =0
12 = 12«
x = 1, -
) = 6(1)2 - 2(1)
= 4_ -
C_Qnsidering concavity:
1. 1 -
* 7 | ! 2 l
)| +6 | 0 | -6

- Concavity changes from positive to
negative atx = 1. -

.. Point of inflexion at (1, 4). ‘

(iii) Note thatthe function has
the shape of a negative cubic.

S}
2,8

4+ 1,4

MTHEMATXCS

x-intercepts occur when f(x) = 0
22 ( 3- x) = 0.
. x =0, x =3 arex-intercepts.

(iv) When restricting the domainto -1 < x < 4,
the graph will have a minimum value at
x =4 .
y Minimum yalue = f{4)
"= 642 - 2(4)3
= -32.

@
=)
—sinx
COSx
= —tan x.

(b) @) Using éxd-—[loge flo)] =

?j;[logé (cos x)] =

(i) Shaded area = areaunder(y = tanx)
' —area under(y =x.).

- Shaded area
Z z
:f‘i’canx dx—féx dx
0 0
. Z
_ 22 ]
= —log‘e(cosx)—g using (i)
o

, 2
E
_ 7). (4}
= ~log, cosz e

2

oy @
- [—log (cos0) - ?:I

(1) 72, =
“log, | — [-Z_+log,1 -
°gE(J§J ETR

. 1
1 %
Oge(dzj 32

2

T
log V2 %
8. 32

i

2
Liog 27 o1 0-0381...
2 Fe” 39

. The areais llo 2—2'-2—' unit?
‘ 298 3

y4

Note : j “x dx represents the areaofa

0 trianglée of base :LYE units

and height% units.

z 2
4 1l n_ = =

= =X X— = —. ~
fo T XX T s

Page 29
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The particle passes through the origin
when x = 0. 7

. Velocity at

ax
dt (
'_ 1 .
=

= The particle passes through the origin
1
at — ms™.
7
. } 5.
(iii) Accelerationis _d_x
- dt2

-2
-Cg = 7(1’f+4)

< OFforallz,‘>0_

(z+4)
*..The acceleration is always negative.

_3
4
At =0, x=—§.‘
4
As oo —7———>0 soforx=1~—7——
T t+4 T t+4’
x = 1.
At t =3, x = 0.

(B) A =200000r"~ M(1+7+72+..qpn-1)
r=1-006
(i) Ifthe loan is repaid in 300 instalments,
A, =0, n=2300.
~ 0 = 200000(1-006)
~ M(1+1-006 +1-006%+.--
+1-00629 ).
Now 1+ 1-006 +1-006% +---+1.0062%9 ig
a geometric series.
a(r” —1)

S =———= a=1,72=300, r =1-006
% r—1

300

2008 @

(i)

1(1.006%%9 - 1)
1-006 -1

836-199 466 ...

836-1995 (to 4 dp.).

-~ 0 = 2000 x (1-006)°® - 83619951

Il

il

83619951 = 200 000 x (1-006)°®

836-1995M = 1203 439-36...
" 1203439-36...
- 836-1995
= 1439-1773 ...

~. The monthly repaymentis $1439-18.

M = 2800, A,=0. Findn.
0 = 200000(1-006)"
—2800(1 +1-006 +1.0062 4 -.-

+1.006%1)
, o
o 1-006—-1

2800| 299" =1 900 000(1-006)"
= 0-006 -
_ 0-006 x 200 000(1-006)

Page 32

1-006" — 1
_ 2800

1-006" -1 = g(leoe)” ‘
7x1-006™ -7 = 3x1-006"

4%1.006" = 7
1.006" =
4
| 1-006™ = 1-75.
METHOD 1

In(1-006)" = In1.75
nIn(1-006) = In1-75

__ 175
In1-006
n = 935488 ...

. The loan will be repaid after 94 months,
but the 94th payment will notbe a full

payment.

METHOD 2
Guess and check.
1-006™ = 1.75
n 1-006™ )
50 |1.348... n mustbe greater
100 1-818... n mustbe smaller
95 1.765... n mustbe smaller
94 1.754 ... n mustbe smaller
93 | 1-744... n mustbe greater

~. The loan will be paid off affer 94 monthly
instalments, but the 94th paymenit will
notbe a full payment.




QUESTION 9 )
(a) 12y = x2-6x-38
) ?—6x = 12y+3
% —6x+ (—3)2 =12y + 83+ (—3)2
(-3 = 19y +12
(x~3)" = 43)(y+1), whichisin the
form (x~h)2 = 4a(y~k), where 4a =12
a=3.
Vertex is (3, —1) and focal length is 3.
A
S(3 2)
a= 3):
0 1 T 2; X
V(3,-1)
. Focus (3, 2). .
® @ 190402602
dt
Initial rate when ¢ = 0,
2V 1901 /min.
dt -

" Twice the initial rate = 240 L /min.
Finding # when %?— = 240 1
240 = 120+ 26¢ — ¢
226t +120 = 0
(t-6)(z-20) = 0.
© t=486,20

. The tank fills at twice the initial rate
after 6 minutes and after 20 niinutes.

v-[Z &

V=f 190 + 26¢ — £2) dt

(@)

where ¢ is

— 120¢+132 - 1434 c,
3 a constant.

(iii) When ¢ =0, V = 1500
. 1500 = 120(0) + 13(0)2 — —(0)3 +e
ie. ¢ = 1500.
Whén ¢ = 30,
V = 120(30) + 13(30)% ~ -(30)3 +1500
= 7800.
But the tank has only 7 000 L.capacity.

. Waterlost = 7800 - 7000 L
= 800 L.

2006
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§ .

Volume of cone = %ﬂrzh, "where & = x
V = l71:'7' 2x;
3

Using Pythagoras’ theoreminrA OBA:
2 _ .2 2
(x-af

a” =r"+
2 =724 2% 2ux+ a2

a =r
0=riig?

2= 2ax —x

Subsﬁtutmg into *:
V= éﬂ:(&rx— x2)x ‘

V= nlaact-22),

- 2ax
2

(1) For maximum volume,

2
Y _ 0 ma LL <o,
i dv 1 E L:,«) '
— = —7w\dax -3z~
= 37(4ax—32)
av 1
— = —7{4a—6x
© dx? 38 4a )
Now if ?’- =0 in(zgaxg- 3x%) = 0
g dax - 3% =
w{da-3x) =
x=0 or 4a-3x =
. " 4da = 3x
4q
x ==
3

Butifx=0, V=0

da . &V _1_| . .f4a
Ho= dx? - gﬁl:4a 6( 3 JJ

1 )
37:(a a)
1

= =x{-4a,
37?7( a)

—-4‘
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2
ﬂ <0
dx2
- The maximum volume occurs
4q. ;
when x = —.
3
QUESTION 10
(a) METHOD 1
b
Using f ) dx
a
= bga[f(a)+4f(a+b)+f(b)J
= los |1 |15

flx) floge 0-5 | log,1 ]loge 15

1.5 3
j (logex) dx

0-5
_ 15-05 [(bge 0.5)3+ 4(log, 1)3
+ (loge 1-5)3]
~ £[-0-33302-+0-+0-066 659

= —{0-0439
= —0-044 to 3 decimal places

METHOD 2

Usmgj flx) dx— [y0+4y1+y2j
h_

2

e [Do |

15 3
f (logéx) dx =

[(loge 0-5)3+ 4(10ge 1)3
05

+(loge 1-5)3]

1 .
= ={-0-266 ...
6( 6...)

= —0-044 to 3 decimal places.l

—-a

METHOD 3  Using the weights method:
x| o5 | o1 | 15 | 3
¥ (log‘Z 0-5)3 (loge 1')3 (loge 1~5)3
weights: 1 4 1 . 6
yxwis |(log, 05| 4x0 [(log,1-5) | (log,0:5) + (log, 15)°
A ' .
total width
(x) dx = ——— X X wts
j ) fi Sps Sy x ws)
5-0-5
- L[(Ioge 0-5)°+ (log, 1-5)3] .,

—0-044 39
= —0-044 to 3 decimal places.

(b) je—— 6 cm — >t xcm >

@) If P foldsto L, then PK = KL

- KL =6+x.
Also, x+KQ =6
: KQ = 6-x.
Usmg Pythagoras theoremin AKQL:
= KQ?+ QI?
(6+ x)2 =(6- x)2+ QI?
36 +12x + %% = 36— 12x + x%+ QI?
’ 2z = QI ’
QI2 = 24x.

(ii) In AQKL and ANLM,

ZKQL = ZLNM = 90° (given).
Let AKLQ e,
. Y MLN = 180° - 90°- 6 (straight £)
ZMLN = 90° -6
ZLKQ = 90°— 6 (£ sum AKQL = 180°)
LMIN = £LLK®
AQRKL "l ANLM (arpair of corresponding
angles equal)
M - ]‘ﬂV (corresponding sides of
KL QL  similarAs in same ratio)
y 12
6+x  24x
_12(6+x)
7= V24x
_ 12( 6+ x)
26 xVx
_ 6(6+x)
- Vexx
_ J6 (6 + x)
= -—__\/; .
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(iii) Area AKTM = % x base X height

=%><ZQ><ML
x/g(6+x)
= =x{6+x)x —m——Z~
= oL
\/g(6+x)2
Areaz_*_
oz
(iv) 12<y <13,

Possible values of z: y = Y6(6+%)
V6 ( )J;
6+x

Fory =12, 12 = Y616+x)

Jz

12-\/;= \/5(6+x) i
144x = 6(6+x)°
144x = 6(36+12x+x2)
24zx = 36 +12x + £?
0 = 36 ~12x + x>
= (6—x)2

x = 6.

V6(6+x)
Fory =13, 13=2V7%
y

. X
13Vz = /6(6+x)
169z = 6(6+z)°
169x = 6(36+12x + x2)
169x = 216+ 72x + 612
0 = 216 - 97x + 6>
0 = 6x2 - 974 + 216.

= (~97 - 4x6x216
= 4405 4225 N

_ 97+ akg5/4z35

1 quadratic formula
97+ 65

12

x = 13—]; or 22.
2 3

X =

Butx#lB% as 0<x <6,

3 for12Sy513,‘2-§-sxse.

(v) Minimum value of area AKLM:

A= &/6?(6{-96')2
2z
_1
A='—é§(6+x)2><x 2 3
—4
44 _ ig—[Z(GJL-x)Xlxx 2
dx 2 )
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s "2 (6+2)

- (6+ )[I szJ
0 o 2 _(6+x)

S e =0 Ry

(no solution) 2x
dx—6—-x =10

3x-6=20
3x =86
x =2
This does not give a valid solution
since 2§ Sx<6.

Therefore the minimum area must He

atone of the endpoints,
ie. x=2§ or x = 6.
J6(6+6)
When x = 6: A= — 7
26
P
2
A =172
2 )2
. «/_(5+2-§)
When x = 2=: A= '
3 s 8
2 =
3
2}
X3
248

3 2)
= 3|g+a4
4(6+ 3

1
= 56—.
,: 3

PR
The minimumrarea1s 56—8: em?.
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Note: 2% .
v k3%
' /
/
/
FEEENANN L
/
13 ,
// ' L
,’ Pyt
’ bl 5
/
/ -
M 12 -

" when M lieson S,

A KILM will have

minimum area

ie. when y = 13..

2
Wheny =13, &%= (3%} 82
= 75}—
9
h=82
3
Area = —1—x13x8—%
2 1 3
= 56—,
3
. The mjnimumargais 56% em?.

END OF MATHEMATICS SOLUTIONS
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