212

-

BOARD OF STUDIES

NEW SOUTH WALES

2007

HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics

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

General Instructions

* Reading time — 5 minutes

* Working time — 3 hours

» Write using black or blue pen

* Board-approved calculators may
be used” s

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

* All necessary working should be .
shown in every question

o

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

Answer each question in a SEPARATE writing booklet. Extra writing bodl_déts are ayailable.

Question 1 (12 marks) Use a SEPARATE writing booklet.
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Evaluate 7> +5 correct to two decimal places.

Solve 2x—5>-3 and graph the solution on a number line.

Rationalise the denominator of

3.1

Find the limiting sum of the geometric series

3 3 3
e b=t RET
4 16 64

Pactorise 222 +5x—12.

Find the equation of the line that passes through the point (~1,3) and is
perpendicular to 2x+y+4=0.




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

(a) Differentiate with respect to x:

2%
o -
‘e -f-l

() (1 +tanx)®.

(b) (i) Find j(l +cos3x)dx.

‘g
(iiy Evalvate | —dx.
1 x2

(c) The point P(7, 0) lies on the curve y =x sinzx. Find the equation of the tarigent
to the curve at P.

Marks

Question 4 (12 marks) Use a. SEPARATE .wn‘ﬁng booklet.

(a) Solve Y2sinx=1 for 0 <x<2x.

(b) Two ordinary dice are rolled. The score is the sum of the numbers on the top
faces. ’

(i) What is the probability that the score is 10?

(ii) What is the probability that the score-is not 10?

(©

NOT
LTO
SCALE

An advertising logo is formed from two circles, which intersect as shown in the
diagram. :

The circlés intersect at A and B and have centres at O and C.
The radius of the circle centred at:0Qis 1 metre and the radius of thé ‘circle
ceﬁtred at Cis 3 mefres. The length Qf__ 0Cis 2 metres.
(i) Use Pythagoras’ theorem to show that"/ bAC‘: g
(i) Find AACd and ZAOC:
(iii) Find the area of the quadrilateral AOBC.
(iv) Find the area of the major sector ACB.

(v) Find the total area of the logo (the sum of all the shaded areas). )

_5_
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Question 3 (12 marks) Use a SEPARATE writing booklet.- - © -

(a) I _B(12,16) ¥
c(2,11) “NOT
.. TO
, SCALE .
'A(10, 5)
0 %

In the diagram, A, B and C are the points (10, 5), (12,16) and (2,11)
respectively.

Copy or trace this diagram into your writing booklet.
() Find the distance AC.
(i) Find the midpoint of AC.
(iii) - -Show that OB LAC. ~ -+ &
(iv) Find the midpoint of OB and hence explain why OABC'is a r1-101.1‘1b1jls. ‘

(v) Hence, or otherwise, find the area of OABC.

(b) Heather decides to swim every day to improve her fitness level.
On the first day she swims 750 metres, and on each day after that she swims
100 metres more than the previous day. That is, she swims 850 metres on the
second day, 950 metres on the third day and so on.
(i) Write down a formula for the distance she swims on the nth day.
(i) How far does she swim on the 10th day?

@(ii) ‘What is the total distance she swims in the first 10 days?

(iv) After how many days does the total distance she has swum equal the
width of the English Channel, a distance of 34 kilometres?

4l

Question 5 (12 marks) Use a SEPARATE writing booklet, i =+ .
@ o a

NOT

C D

In the diagram, ABCDE is a regular pentagon. The diagonals AC and BD ’

intersect at F. .
Copy or trace this diagram into your writing booklet.
(i) Show that the size of ZABC is 108°. :
(ii) Fmd the size of ZBAC. Give ré’asoﬁs for };our angﬁer.

(iit) By considering the sizes of angles, show that AABF is isosceles.

() A particle is moving on the x-axis and is initially at the origin. Its velocity,
v metres per second, at time.£ seconds is given by

2t
V== .
NS [ R %

). “What is thie initial velocity of the particle? -
(i) PFind an expression for the acceleration of the'paItiCIe. ;
(iii) Find the time when the acceleration of:the particle is zero,

(iv) Find the position of the particle when ¢= 4,

Marks



Question 6 (12 marks) Use a SEPARATE Iwriﬁng booklet, <+ et

(a) Solve the following equation for.x: -

. ZeZ’Y-T €x=0

(b) Let f(x) _ x-ax.
(i) Find the coordinates of the poinfs where thc _cujryq crosses the axes.
(i) Find the Cquq:;}lgtes of_ the stationar_y: pp'mts ‘and determine their nature.
(iii) Find ;he qoordinates of the points of inflexion.

(iv) Sketch the graph of y= f(x), indicating clearly the intercepts,
stationary points and points of inflexion. )

End of Question 6-

- Please turn over .

Marks

Question 7 (12 marks) Use a SEPARATE writing bookleét:* = oo

(2 (i) Find the coordinates of the focus, S, of the parabola 7y =x?+4." -

(ii) The graphs of y =x+4 and the line y=x+k have only one point of
intersection, P. Show that the x-coordinate of P satisfies

ng —x+4-k=0.
(iii) Using the discriminant, or otherwise, find the value of k.
(iv) Find the coordinates of P.

(v) .Show that SP isparallel to the directrix of the parabola.

b) Y

y=\/§cosx

The diagram shows the graphs of y= J3cosx and y=sinx. The first two
points of intersection to the right of the y-axis are labelled A and B.

(i) Solve the equation 3 cosx = sinx to find the x-coordinates of A and B.

1

(if) Find the area of the shaded region in the diagram. _

Marks




Question 8 (12 marks) Use a SEPARATE writing booklet. i+ -

(a) ' One model for the number of mobile phones in use worldw1de is the exponential
growth model, :

N =Aek’,

where N is the estimate for the number of mobile phones in use (in mﬂhons)
and tlS the time in years after 1 January 2008.
(i) It is estimated that at the start of 2009, when ¢=1, there will be
1600 million mobile phones in use, while at the start of 2010, when ¢ =2,
there will be 2600 million. Find A and k. -

(ii) According to the model, during which month and year will the number
of mobile phones in use first exceed 4000 million?

(]

NOT
TO.
SCALE

M — AB : c

In the dlagram AE is parallel to BD AE 27, CD 8, BD p, BE q and
ZABE, Z/BCD and ZBDE are equal.. :

Copy or trace this diagram into your writing booklet.
(i) Prove that AABE ]H ABCD.

(i) Prove that AEDB ||| ABCD.. ... . . -

(iii) Show th‘rat 8, p, g, 27 are the first four terms of a geometric series.

(iv) Hence find the values of p and gq.

~ Marks

(Sue;ﬁon 9 ('12 marks) Use a SEPARATE Wp"ting booklet: 17 ¢ - pen T Do E e

(a) R e R Ry

NOT
TO
SCALE . -

The shaded region in the diagram is bounded by the curve y = % + 1, the x-axis,
and the lines x=0 and x=1.

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

(b) A pack of 52 cards consists of four sﬁits with 13 cards in each suit.

(i) One card is drawn from the pack and kept on the table. A second card
is drawn and placed beside it on the table. What is the probability that
the second card is from a different suit to the first?

(ii) The two cards are feplaced and the pack shuffled. Four cards are chosen

- from the pack and placed side by side on .the table. ..What is the .
probability that these four cards are all from different suits? : SR

Question 9 continues on page 11:

—10~




Question 9 (continued)

(e

Mr and Mrs Caine each demde to-invest some money each year to help pay for -

their sons umver51ty educatlon The parents choose dlfferent mvestment
strategles e R s T R

. () “Mr Cainé niakes 18 yearly contfibutions Gf $1000 into ‘an ‘investment

(i)

(i)

fund. He makes his first contribution on the day his son is born, and his
final contribution on his son’s seventeenth b1rthday His mvestment earns
6% compound interest per annum.

Fmd the total value of Mr Caine’s mvestment on his son’s eighteenth

- blrthday

Mrs Caine makes her contributions into another fund. She contributes
$1000 on the day of her son’s birth, and increases her - annual

contribution by 6% each year. Her investment also earns 6% compound
interest per annum.

Find the total value of Mrs Came s investment on her son’s third bmhday
(just before she makes her fourth contribution).

Mrs Calne also makes her final contnbutlon on her son’s seventeenth
birthday.

Find the total valie of Mrs Caine’s investment on her son’s elghteenth
birthday.

- End of Question 9 .

11—
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object,

» du;stion 10 (12 marks) Use a SEPARATE writing bookdet.

dx

(a) An object is movmg on the x—axls The graph shows the veloc1ty,'—— of the

asa funcnon of time, 1. The coordlnates of the pomts shown on the graph :

are A(2, 1), B(4,5), C(5,0) and D(6,-5). The velocity is constant for £2 6.

< , s
B . Not
5 A\ o
: “*SCALE
I- R
- i \ t
0 4 (
|
/

)
(i)

(iif)

Using Simpson’s rule, estimate the distance travelled betygecn t=0 . and
t=4. o Ry

The object is initially at the origin. During which time(s) is the
dlsplacement of the ObJ€Ct decreasmg?

Estimate the time at which the ob_Ject refurns to the origin. Justify your
answer. : o

(iv) Sketch the displacement, X, ‘as-afunction of time.

Question 10 continues on page 13

~12—

" “Marks




Question 10 (continued)

(b) - The noise level, N, at a distance d metres from a single sound source of
loudness L is given by the formula

L, L,

i
m |

The point P lies on the line between the sound sources and is x metres from the
sound source with loudness L.

(i) Write down a formula for the sum of the noise levels at P in terms of x.

(i) There is a point on the line between the sound sources where the sum
of the noise levels is a minimum.

Find an expression for x in terms of m, L, and L, if P is chosen to be
this point.

End of paper

—13 -
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2007 Hligher School Certificate

“. - = s = :
Question 2 - Equation of tangent:
- - - i . . - et =m x—-x
2007 Higher School Certificate @ O y-n=m(r-x)
- I Quotient rule: dfu _vu_'—_u_v: y—0=—7r(x—7t)
SDIUtanS Tl v v N Cy=—mx+r’
. Cd( 2 (e’+1)x2—2x?‘ N or wx+y—n" =0 (general form).
Mathematics . dx(m)_ o | Y-
] 2e" +2-2xe" Question 3
| T (e @
tion 1 f) 2x+y+4=0 .o ¥
Question ( e 2xd =2(ex+1_xe‘) _ 16 B(12,16)
@ Jn+5=38561... - Gdientofline, my =2 (e +1) 1 Gy .
; =3.86 (to 2 d.p). . Gradient of perpendicular, mP=—2-. (if) v > )
( &
T (b)) 2x-5>-3 METHOD 1 i(1+tanx)m=10(1+tanx)9><seczx 4(10,5).
2x>2 y=mx+b _dx 0
x>1 For (-1, 3) and 1 =10sec® x(1+tanx) . ol 10 12 x
g . or(—l, an mp='£a_ : ’ .- U
" 0 1 2 N . ,
; 3=?12—x—1+b ® O J(l+cos3x)dx=x+§-sin3x+c. ‘ () Using the distance formula,
% 1 1 (\EH) ) : d e =4(2-10)" +(11-5)’
t © 7= x 3=""4b :
; 3-1 (V3-1) (VB+1 2 o [ ‘ C = J(-8) + 6
! (V3-1) (3+1) . - J%dmf 6t g (-8)' +6
;\ _\/§+1 b=35 0"5 ¥ i =+/100 °
% R ' 1 [Sx‘l ’ =10 units.
g " y=—X+—= =—
E% =£“l or -‘\—/—i-'-E- 2 2 - 1 . i . . -
é 2 2 x—2y+7=0 (general form). T-gT (i) Midpoint of 4C ]
I {7]1 NELEAFASA g’
3 1 3 METHOD 2 2 2
@ r=g a=g | 3.8
& | y=y,=m(x—x) 71 _ 2;10’11;5
14 87 =——/|r|<1 1 =-2+8 :
_3 For(—l, 3) andmp=*2—, =6, =(6’ 8)'
4 . y-3=t(x--1) p Gi))
1 2 (© Product rule: — (wv) = +w/’ _16-0 16 - 5-11
4 . __1 dx Mop == ang m,, =-————=
y—3——(x+1) ) dy 12-0 12 10-2
=1. 2 Gradient, m = a;(xsinx) ! 4 3
2 '—6=x+l =— e ——
(© 2x*+5x-12 AB=2x~-12 y2y=x+7 =x X cosx+1xsinx 3 oo 4
=2x* +8x—3x—12 A+B=5 .7 . =xcosx+sinx Now, mOBXmA(_;:f'—‘x_‘3
=2x(x+4)-3(x+4) A4=8,B=-3 "'J’:Ex'*"z_ At (=, 0), ’ ___?1 4
=(2x-3)(x+4). orx—2y+7=0<ge?°ra1f°rm)' M= 10X COST +8in 7 s OB1AC.
S =z Xx—-1+0
=7
2007 € Page 31 2007 4 Page 32




(v) Midpoint of 0B =( 2112, 2¥16
72 02
=(6,8)

Since the diagonals of O4BC have
the same midpoint they bisect each
other, and do so at right angles
(from part (iii) ).

-.04BC is a thombus.

) dyy =122 +16
=+/400
=20 units
From part (i), d,; =10 units.
- Area of thombus

= % x product of diagonals

=l><10><20
2
=100 units®.

(b) Heather swims 750, 850, 950, ... m.
This is an arithmetic sequence with
a=750 and d=100.

@) T,=a+(n-1)d
o T, =750+(n—1)100
=750+100rn—100

= 650+100n.

() T, =650+100x10
=1650 m

. She swims 1650 m on
the 10th day.

G S, =§[a+l]

~ S =129[750+1650]

=5[2400]

=12 000 m
-.She swims 12 000 m or
12 km in the first 10 days.

2007

Mathematlcs

f

s n '
(iv) S, = 5[2a+(n ~1)d]
. 34000="[2x750+(n~1)100]

34000 = %[1400+100n]

34000 = 700n+50n”
680=14n+n"
ot +14n—680=0
(n+34)(n-20)=0
sn=20 or —34
But n>0.

. Tt takes her 20 days to swim a
distance equal to the width of the
English channel.

Question 4

(@ 2sinx=1 (0<x<2x)
sinx = L
2
x lies in 1st, 2nd quadrants
(sin x positive).
I i1

SX=—,
4’7 4

3n

T

x__ﬂ:
=
4

() Sample space is shown in the
table below.

+11

112
213
314
415 ‘
516
67

K
\ 9110 |11
| |10]11]12
.. 36 possible outcomes.
4 Page 33
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. 3 1
() Pscore=10)=—=-—,
) Plscoro=10)=Fe=17

(i) P(score#10)=1-P(score=10)

12
U4
12
© O 4
1m 3m
o) m  C

Of* + AC* =12 +(</§)2

=4
=22
=0C*
.. Pythagoras' theorem holds.
zodc==C,
2
(i) InAA4OC,
1
tan ZACO =—
B
. ZAco=C
6

- 240C=n-|Z4+Z
276

w(a

(ili) By symmetry,
Area AOBC =2xarea AAdOC

=2x%x1x\/§

=3 m’.

2007
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(iv) LACB=2XZACO
=2xZ="
6 3

~Reflex ZACB =27~
3

Area of sector = %r'ze (0 inradi

. Area major sector ACB
1 2 Sm
=B
SELIS
2 e
(v) Similarly, : L

Reflex ZAOB= 21 ~2x -’;-

A

3
- Area major sector AOB

=1 x 1% % an
2 3
=27
3 .
‘. Total area = area AOBC
’ +area ACB (iv

+area AOB (V)

=BELE
2 3
=4/3 +_127_l:_ m2.
6
Question 5
@




Angle sum of n-sided polygon = (n—-2) = 180°
Angle sum of pentagon = (5 — 2) x 180°
=540°
LABC = 540°+5 (angles of regular pentagon
=108° are equal).

(i)

AB=BC (regular pentagon)
Z/BAC= /BCA (base s of isosceles A)
180°—108° (angle sum of A)

2
=36°.

s ZBAC=

(iif)
BC=CD (regular pentagon)
ZCBD = ZCDB {base /s of isosceles A)
LCBD = 180 ;108 (angle sum of A)
=36°
/ABF = /4BC— ZCBD
=108°-36°
=72°
/AFB = 108° — (36° + 72°) (angle sum of A)
Co=72°
. ZABF = /AFB
-.MBF is isosceles

2t

® O VEIGA R

Tnitially, ¢=0.
2%0 -0

VEl6+0
. Tnitial velocity is zero.

L dv( o
@@ a_dtL16+t2)

2(16+£)-21(24)
T (e+p)
32428 -4
" (6+2Y
32-21
) (16+t2)2.

(base Zs equal).

Mathematics

(iiiy When a=0,
32-21
(16+t2)2~
3227 =0
2(16-*)=0
2(4—t)(4+1)=0
nt=4 or —4
.But t20.

- Acceleration is zero when ¢ =4 s.

@iv) v=fd—x—=—217
o dt 16+t

x=J—2t—1dt
16+t
x=In(16+8)+c
When £=0, x=0.
~0=Inl6+c
c=-nl6
~x=In(16+7)-nl6
=h{16+t2)
16
When t—4,
x=m(l6+16)
16
x=n2
-, Particle's position is
In 2 metres to the right
of the origin when ¢ =4s.

Question 6
(@ 2e¥ —&" =0
2(e")2 —-e" =0
Tet a=e".
2a*—a=0
a(2a-1)=0

sa=0 or a=l
2

1
~e=0 or ==
¢ 2

2007 4 Page 35
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Bute® >0 for all x.
.. Only solution:

() (@) Curve cuts x-axis when fz) =0
flx)=x*—4x* =0
x* (x—4)=0
ox=0,4

. Coordinates are (0,0)and (4,0).

(i) Stationary points when f'(x) = 0.

fx)=4x"-12x" =0

4x*(x-3)=0

L x=0,3
At x=0,y=f(0)=0-0=0
At x=3,y=f(3)=3"-4(3)-
=81-108=-27
- Stationary points at
(0,0)and (3, -27).
fi(x)=12x* —24x

At x=0, f(0)=0-0=0

= Using st derivative test:

x| 1] o 1|
F@ | -6 | o | -8 |
\
\
{0, 0) is a horizontal point
of inflexion
At x=3, f"(3)=12(3")-24(3)
=108-72
- =36

>0 = concave up
(3, —-27) is a minimum
turning point.

(iii) Fof points of inflexion, f"(x)=0.
Fr(x)=12x"~24x=0
12x(%-2)=0
~ox=0,2
Atx=0,(0,0)isa horizbntal
point of inflexion (from (ii)).
Atx=2, y= f(2)=2"-4(2)

=16-32
=-16
Considering concavity:
x 1 2 3
Fie | 12 0 36

.. Concavity changes.
.. Point of inflexion at (2, —16).

(iv)

(0,0) (4,0)

~16-
(
274
(3,-27)
Question 7
@@ O y=x"+4

ie x*=y—4

or x*=4a(y—4)

2007 ¥ Page36




Hence 4a=1
1

a=-—

Vertexis ¥ (0,4).

~. Focus, S, is(0,4%].

(i) AtP,x satisfiesbothy=x?+4
and y = x + k. To find the x value
of P, solve the equations
simultaneously.

X +d=x+k
X —x+4-k=0.

(iii) Discriminant formula:
A=b*—4ac
_ Forx’—x+4—-k=0,
"A=(=1)"-4(1)(4-k)
=1-4(4-k)
=1-16+4k
=4k-15
For one point of intersection,
A =0 (equal roots)
A 4k-15=0
15

k==,
4

(iv) Substituting & =1—45— into
x—x+4-k=0

gives x’ —x+4—%5-=0

METHOD 1 METHOD 2

2 _ =
xz_x+_1_=0 4x 4x+l 0
4 (2x-1)' =0
S 2%x-1=0
2 1
S X=—
r=i 2

2

Mathematics

Substituting into
y=x"+4
gives =(L | +4
72
1
= 4—-
Y=

(v)  Gradient of interval SP is

Equation of directrix is y = 3%.

. Gradient of directrix =0
. 8P is parallel to the directrix.’

® (@ ~Beosx=sinx

\Ecosx _sinx

cosx cosSXx
tanx = \/§

x is in 1st, 3rd quadrants.

hii2
3

r
3 3
. x-coordinate of 4 =

x-coordinate of B =

w';\‘b wi|

4n

(i) Area= JT(sinx—\/gcosx) dx

4

K3
=| —cosx—+/3sinx

ki

3

2007 4 Page 37
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13 1. 3
R St
2.2 2 2
= 4 units®,
Question 8
@ O N=de#

When ¢t =1, N =1600 million

5 1600=de™ —@
When ¢t =2, N =2600 million

o 2600 = AeF*? @
Solving simultaneously, @+ @®:

2600 Ae™

1600 A"
E___ 2k—k
8

log, ngé) =log, &*
log, (1—3) =klog,e
8
13
s k=log,| —
h ge( 8 )

Substituting for k£ in @,

13

1600 = Aek’g‘(?)

1600= 4 x% (Note: €% =a)

A=1600><i
13

12800

13

| million

2007

@) Ne 12 800 o
13
For N > 4000 million, =7
1
12800 e® > 4000
Let 121800 e” = 4000
M = 4000 X —.
128

=2.8872...
~t=2 years+(0.8872... of’
=2 years + 10.6473... mon
~.Mobile phones first exceec
4000 million during Nq*“fnl
® ’

A B

() InAABE and ABCD,
/ABE=/BCD (give
ZEAB= /ZDBC (corm

£8, 4
~AABE|-ABCD (equi

¢ Page 38
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(i) METHOD I

..
b . _
() T,=ar ) (i) P(all different suits) (i) From (it), after 18 years:
,\,'5 BE u CD (LA.BE and /BCD are . I; =27, a=8, r=? =P(any Sl.i.lt) % P(any of other :
2 equal corresponding £s) 41 - N . A =$1000%1.06"
5 8ri T =27 3 suits) x P(any of other 2 suits) x
Tn AEDB and CI}DBCD,( o) o P(last remaining suit) 4, =($1000x1.06)x1.0¢
X /BDE = ZB( given e ek
/EBD=/BDC - (alternate Zs, "7 S(52), (32 ) (28 ) (B =$1000x1.06% ...e
BE|| CD) e 3 52 51 50 49 -~ Total value of investme
Bl ABCD (equiangular). T =
AEDB| (equiangular) | o2 _ 2197 01085 (to4dp), A+ A+t A,
METHOD 2 -oPESL 20825 =$1000%1.06"* x18
=8> / i . =$51378.10.
In ABE and AEDE, - 2 O 1(:)$1000 inves d: 4, =$1000 x 1.0618
/ABE=/BDE  (given) =12 : ivested: 4, = 31009 x 1. Question 10
'AEB= /EBD (alternate T 2nd $1000 invested: 4, = $1000 x 1.0617 4
/s, AE || BD) =4 : : (a) () Distance travelled = j v
? N 2 . .
: - AABE|| AEDB (equisngular) —gx|2 Last $1000 invested: 4, = $1000 x 1.061 °
( 8% 18 dx )
T - AEDB || ABCD (both similar \2 . Total contributions = $1000(1.0618 + where y=-— {
‘ to AABE). =18. 1.0617+ ... +1.062 + 1.061) METHOD1 Function method, usin
tiom 9 = $1000(1.06 + 1.062+ ... +1.0618) b
ki (i) For geometric series, need to show -Question . which is geometric series with J f)ar= b-a { fla)+4f (M
s p_4a_21 @ V.=n| yd a=1.06, r=1.06, n=18. - Ja 6 ' 2
i 8 p 4 / °1 P a (r" —1) t 0 2 4
Since A4BE || ABCD, _ =r (x2+1)zdx o1 & 0 1 5
. AB_BE _EA (9§“e?p°“dmg Jo 1.06(1.06" ~1) dt
; “BC-CcD DB SUSI (o T 061 o 4-0
proportion) : =7 (x +2x +1)dx ' J vdi £ ——{0+4%1+5
nhs) 4B _g 21 Jo 1.06(1.06" 1) . ! :
d BC 8 p ' 1 5 1 IO ) .
- 5.2 0.06 24
P _ =g =% +=x"+Xx =—X9
i S pg=27%8 [5 3 ]0 -~ Total value of investment 6
110.(' ‘ £=21 — _ 1 2+1 —0 =$1,000 X S, =6, . A
¢ 8 q = §+§ =$32759.99. MfEYHOD 2 Weights method in
' .. . total width dx
ince AEDB || ABCD =7 28 (i) For first 3 years: S(x)de= _g_a_v_vl_xz —X
Sin ’ 15 . X wis dt
ED EB_DB - 4 =$1000x1.06°
BC BD CD =—gﬂ1mit8’ 4, =($1000x1.06) x1.06* d‘x 0 [ 2 | 4
ED_4q._p S dr o1 arc =$1000x1.06* = 0 1|5
BC p 8 () (@) Afterfixst card is drawn, ca _ 1
P q remain, of which 3 x 13 are of a 4, =($1000%1.06%1.06)x1.06 weights | 1 4 )
s p —0 differont suit. =$1000% (1.06)’ =
d p_gq_21 -, P(2nd card different suit) . Total value after 3 years dt Xwis 0 4 3
. _ From @ and @, E—-};~ 7 =39 o E / =4 +4,+4 L4 40
ling -. 8,p, g, 27 are the first four terms 51 17 — $1000%1.06% X3 Lvdt; - %9
gg : of a geometric series. ) =$3573.05. i
.. By Simpson’s rule, distance tra
between =0 and ¢ = 4 is approx ¢
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(i)

(i)

)

Displacement (x) is decreasing when

E< 0. From graph, when > 5.

Object will return to origin when
the arca above the axis is equal to
the area below the axis.

=2.5 units’
. Need to find #, when
4,=4,
From (i), 6=5%(#,—6)
fems
=728

# above t-axis = x has positive
di gradient

& on t-axis = x has turning
dt point

& under z-axis = x has negative
dt * gradient

. Displacement curve starts at
origin, has a max turning point at
C, and cuts z-axis at approx 7.2.

2007

Mathematics

Note: Displacement values on the

vertical axis are derived from calculating
the areas under the given velocity cuzve.
For example, the area under the velocity
curve from 4 to Cis 6 +2.5=8.5.

These values are approximate only unless
the velocity curve from O to B is cubic,
in which case the use of Simpson’s rule
would give the exact values.

. L
LD N==
N=£‘7+ Ly (Since
¥ (m=x)  pr,=m-x)

(@ N=Lx'+IL, (m—x)"
% =-2Lx" -2L, (m—x)—3 X —

2L, 2,

- x: (m _ x)a

. . ~dN
Stationary points when T =0.

Page 41
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=2L 2L,
> +(m—x)3_0
=2L 21,

(m—x)3><2Ll =x3><2L2

(m=x) 21,
% 2L,
m—x _ L2
i
LYY
* L
Pt L

* L

P

Test:
d’N

SO =6, (m—2) ' x-1

= EE’I_ + 6L,
X (m- x)“
>0 (since L, L,,x* (m~x)" > (

= concave up
. Minimum noise level

when x =

1+3£-
I

End of Mathematics solutions
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