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o YEAR 12 HSC COURSE
Extension 2 Mathematics

TRIAL HIGHER SCHOOL CERTIFICATE

August 2012
TIME ALLQWED: 180 minutes
READING TIME: 5 minutes
General Instructions: {0 SectionI  Pages 1to5

Write your name and class at the top of this page, and ' 10 marks
on your answer booklet. -

Hand in all of your answers and this question sheet.
Use only blue or black pen

All necessary working must be shown. Marks may not
be awarded for careless or badly arranged work.
Marks indicated within each question are a guide only
and may be varied at the time of marking

START ALL QUESTIONS ON A NEW PAGE
Approved calculators may be used.

A table of Standard Integrals is attached. You may
detach this page now.

e  Colour in the circle on your Section { answer
sheet corresponding to the correct answer

o There is only one correct answer for all questions
in this section

e Allow about 15 minutes for this section

Section I  Pages 610 16

e Allow about 2 hours 45 minutes for this section



SECTION 1

If z=1++3i, then z*=

A 8 + 8V3i

B 8 — 8vV3i

C —8 + 830
D —8 — 83
[ sinxdx =
A fsin‘l'x +k
B —cosx + %cossx +k
C

1 3
—COSX — é-cos x+k

1
) cosx — -3~cos3x +k




Which of the curves below represents the curve y = sin™*(cosx) for —27 < x < 2z
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1

e

A x?=8x+17
B x% +8x+17
C x% —8x — 17
D x% +8x— 17

4 . e )
Given that tanx + cotx = ———  then a Primitive of ————— 1ig
Sinxcosx Sinxcosx
A logsinx
coslx g
B logsinxcosx
C log|tanx|
} D logcotx
5 A quadratic expression with zeros of 4 +7 and 4—1i is:




The derivative of the curve

x3+9x% —y2 +27x — 4y +23=0 s

A dy _ x?4+6x+9
dx 2y

B dy _ x%+6x+9
dx -2y

C dy _ 3x%+18x+27
dx = ~2y—4

D dy _ 3x?+18x+27
dx 2y+4

For the curve given by:

flx) = x?, 0<x<1
fx)= 2x—-1, x>1
Which of the following statements is correct?
A f{x) has a discontinuity at x = 1
B ftx) is differentiable at x =1
C J{(x) has an asymptote at x = 1
D

J(x) has a stationary point at x = 1




8  The graph of y = f{x) is given below.

1
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-t 1

Which of the following represents y = a)-?

¥

b T




9 Itis known that x = 2 — 3{ isasolutionto x* — 6x° + 26x% —46x +65 =0

Another solution is x =

A 1-—2i
B -1-2i
C -2 i
D ~2+1i
10 A particle moves in a straight line so that its velocity at any particular time is

given by v = k(a — x), where x is its displacement from a given point O.
The particle is initially at O.

Which of the following gives an expression for x:

A

x = a(l— &)
B

x = a(l+ e*)
C

x=a(l-— e *)
D

x=a(l+ e )

et



QUESTION 11:
Marks
2 (a)
4 ® @
(i1)
1 (c) 6y
2 (i)
2 (i)
(d)
1 (1)
1 (ii)
2 (i)

SECTION [T

. dx
Find fx2—6x+ 13

Find values of 4, B and C so that

2x%4x+9  Ax+B C
(x?+4)(x+1) X244 x+1
2
Hence find foz (_xgzx%—élu——;g-f%—) dx giving your answer in exact form

On an Argand Diagram, draw and shade the region R given by

lz—2-2i] <2

P is a point in R, representing the complex number z. What is the
maximum, value of [z]| ?

The tangent to the curve at P cuts the x-axis at the point T.

By using the nature of AOPT, or otherwise, find the exact area of AOPT.

Let x =« be a root of the polynomial P(x) =x* + 4x% + Bx* + Ax + 1
Where (B -+ 2)? = 442

Show that o. cannotbe 0, 1 or -1

1
Show that - is aroot of P(x)=0

Deduce that if o is a multiple root of P(x)=0, then its multiplicity is 2



QUESTION 12: (Start a new page)

Marks
2 (a) Find the value of fol tan~*x dx
(b) Letfix)=Mm(1+x)—In(l —x) where -1<x<1

1 (i)  Showthat f"(x) > 0 for all x in the given Domain
3 (ii)  On the same diagram, sketch

y={ln{l+x) forx>-1

y={ln(1-x) for x <1

y={ftx) for -1<x<l

clearly labelling all 3 graphs

1 (i) Find an expression for the inverse function ¥ = f~1(x)
1 © ()  Showthat (1+t2™ "+ t2(1+¢2)" 1= (14"
3 )  7,= [fA+eD)rde  for n=1,2,3,......

Use integration by parts, and part (i) above, to show that

Zn
2n+1

1
T an+1

(1+x%)"x + L4

Question 12 continues overpage....... y,
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QUESTION 12 continued........)

4

.
s’

(d)

In the diagram, ABCD is a cyclic quadrilateral.

BA and CD are produced to meetat E

Similarly BC and AD are produced to meet at F

Circles are then drawn through A, D and E, and C, D and F
These two circles intersect at D and G as shown

A copy of this diagram is included after your table of standard integrals.
Detach it, put it with your answer sheets, and then join

Fto G
Gto E and
Dto G

Prove that E, G and F are collinear, clearly stating all geometric reasoning.




QUESTION 13: (Start a new page)

Marks

(a)

3 (b)

(i)
(i)

(iii)
(iv)

o xE Y
The ellipse 3 + Yy

drawn below.
A

~dl

P is a point on the ellipse with co-ordinates (acos8, bsin8).

A line perpendicular to the major axis is drawn through P to meet the
circle at the point Q

Find the co-ordinates of the point Q

Show that the equation of the tangent to the ellipse at P is given by

xcos@ sing
4 2 =
a b

Find the equation of the tangent to the circle at Q
The tangents at P and Q meet at the point T.

Show that the point T lies on the x-axis.

x% 4+ px? + gx + r = 0 has roots of @, B, and vy, where o = f+y

Show that p® ~4pg +8r =0

Question 13 confinues overpage....... Y,

=1 and the circle x? + y2 = a® where a> b, are

I\\ 4



QUESTION 13 continued........)

: 5 3
2 © O Showthat [xr—Tdx = Z(x -1z +2@ -1+ ¢
4 (ii)  The area between the curve y? = x — 1 and the line x = 2, is rotated through
2n radians about the y axis
%

A &

-

= X

\»

Using the method of cylindrical shells, taken parallel to the y-axis, show that

. . 64w . .
the volume of the solid so formed is 5 cubic units.



QUESTION 14: (Start a new page)

Marks
(a) The roots of the equation z° + 1 = 0 are -1, wy, w,, W3, W, in cyclic order,
antic-clockwise around the Argand Diagram.
2 (1)  Showthat w, = @y
2 (i) Findvaluesofa, bandcsothat (z+ 1)(z*+az®+bz?+cz+1)=z°+1
and hence show that if @ isarootof z° + 1 =0 , not equal to -1, then
w+w?+l=w+ow
1 (iif) Showthat w,® = w;
(For the rest of this question you may also assume the other resulfs:
w22 =wy, Wi =w, and w3® = wy)
1 (iv) Deducethat w3+ w3+ w3®+ w,>=1
3 (v) By using the sum of the roots of z° + 1 = 0 in pairs, or otherwise, prove that
cosZ+cosZ= =1
5 5 2
(b) T, (¢, %) and T, (3t, 3—1t) are two points on the hyperbola xy=1
2 (i)  Show that, as ¢ varies, the the midpoint of 73T, lieson 3xy = 4
1 (i1)  Show that equation of the normal to the hyperbola xy = 1 at T; is given by
th—t3x4+ ty—1=0
3 (1i1) R0, k) is a point on the y-axis ( h # 0). Show that there are exactly two points on

xy = 1 with normals which pass through R.



QUESTION 15: (Start a new page)

Marks
(a) An isosceles trapezium has 20
parallel sides of 20cm and 16cm N “n
and a height of 4cm.
A line, parallel to the base, is dem x Cin
taken 4 cm above the 16 cm
side, and has length x cm. L
v ) 4
16 cm
2 (i) By considering the areas of the three trapezia thus formed, or otherwise, prove that
x=16+h B
4 (i1) A cake tin is made using the shape above as its two ends, and two more equal

trapezia as shown for its two sides.

The strip corresponding to X cm along the sides is of length y cm and you may

assume the result y =10+ %

Find the volume of the cake tin. (Show all appropriate working.)

Question 15 continues overpage....... )



QUESTION 15 continued........)

(b)

®

(iD)

(iii)

(iv)

A particle of mass 1 Kg is projected vertically upwards from the ground with a
speed of 20m/s. The particle is under the effect of both gravity(g) and an air

resistance of magnitude ;lavz where v is the current velocity of the particle at any

time. The effects of gravity and air resistance remain the same no matter which
direction the particle is going.

Explain why the acceleration of the particle at any time whilst travelling upwards
is given by:

. 1 5
X = —g—;—ov

(For the remainder of this question you may use g = 10 m/s?)

Calculate the greatest height reached by the particle
Write an expression for the acceleration of the particle as it returns to earth.

Find the speed of the particle just before it strikes the ground.



QUESTION 16: (Start a new page)

Marks
(a) The figure below is of the curve v = +/x. Itis not drawn to scale.
1
7] F—
V1 /
1 2 n-1 n .;
1 (i}  Show that the curve is increasing for all x = 0
2 (i) Referring to the diagram above, show that v1 ++2+....... Jn > -z-n\/ﬁ_
for all finite values of n= 1
1 (ili) Prove, by expansion, or otherwise, that:
(dn+3)n < dn+1)*n+1)
4 (iv) Use Mathematical Induction to show that
in+3 .
VI+V2+ - +n< c Vn for all integers n = 1
1 (v}  Using parts (ii) and (iv) estimate

VI++/2 +--++/10000 to the nearest hundred.

Question 16 continues overpage....... ¥



QUESTION 16 continued........)

Let e and M be the smallest and greatest values of the integrable function f{#) in the

2 (b)) @
Domain a < t < b, as shown in the diagram below:
by
y=f®
Ia :D ?
Explain carefully why
m(b—a) < [0 f(t)dt < M(b~ a)
3 (i1  Using part (i), or otherwise, deduce that,

. x
—_—
ifx>0, e log(1+x)<x

(iii) Henceshowthat 1<In4 <2

N

End of Examination



STANDARD INTEGRALS

1 .

x" dx = X op#-1, x#0,ifn<0
n+1l

(1

—dx =lnx, x>0

X

J

( 1

e™ dx =—e®, g#0

J a
1.

cosaxdx = _sinax, az0

. 1

sinaxdx :—Ecosax, azl

~ ) 1 -

sec”ax dx =Etanax, a#0

[ 1

secax tanaxdx :Esecax, a#0

. X
dx =8, a>0, —a<x<a

dx =1n(x+\{x2—a2), x>_a>0

dx :ln(x+«./x2+a2)

NOTE: Inx=log,x, x>0



THIS DIAGRAM IS FOR QUESTION 12 (d)

It should be removed from the question booklet and placed with your answer booklet,

12 (d)

In the diagram, ABCD is a cyclic quadrilateral.

BA and CD are produced to meet at E

Similarly BC and AD are produced to meet at F

Circles are then drawn through A, D and E, and C, D and F
These two circles intersect at D and G as shown

p—4

Join:

Fto G
GtoEand
BtoG
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THIS DIAGRAM IS FOR QUESTION 12 (d)

1t should be removed from the question booklet and placed with your answer booklet.

12 (d)
N
. }
In the diagram, ABCD is g;,m_ychc g adfilateral,
BA and CD are produced to rneet at-B
Similarly BC and AD are produ;ced tomeetat F
Circles are then drawn ’ough A, DandE, andC,Dand F
These two cucles ifters tatD and G as shown
' Join: L& g
L
b o/ oppesk exder ok
1 F e = (\%0" 6’} ( emoVe q,ﬁc\\ck‘cf
FC Yl
BCF)

| BED = & s¥eaigh ongk

° 5 e On L “5‘
(]80*6) ( gjz:[_ c‘afod:-slo‘lﬂﬁ«

Cr48
'A @ﬂ = Q° (_g;—\(bt'ﬂ} C@\c_, BAE>
?ou\\e emgles of CJO\C)

@ g L___E ()3() &) (q\,w_«,&-r lot?el AEGD

(D) —> UL Qe (56 -
Fe E o _S)ﬂn.\j”ﬁ l1~e .



o BEsess O
“___-_..-—_.-_.._.u——""'!

9") (J )_._. & 3S (o.ro:)é@'_) G..S:n"\ @’) —\ peex _ -
———— C}_‘:_‘ Z)L 29 e . S U
ol -~
o oS PR LV - T T
e e 4y R
—
h*m%_m?‘_j
Ax 7 e = —bes® . [ oveRe —

Eﬁfa‘ha-. of )—cﬂy-‘r=

— bras &

3_-_-. bSia & T @—a,cme-)

TS

- o= sielo — abglle =

— bJecnse- = aboye

_ Go Sino b cor @

=ab. (1.

’ “ Ve 035_5' ) sio.

— al S =_1
(i) AE @ dy o SNSRI
' dos
. —~ s S ~ _ .
My 7 Teae
Ef_v \F'J " g?j! T c.':j..w}— _—
gar — C&A_lﬂuﬁ@_'_;'“__._,_.%& .('_AL,_W_G.. ot &) -
Y S o oL S\ B = = %Ot ccns & —
4 . e
Y o Bt La, sinS = o {2 ":“(-{7 me Al
wr — r v e e e e bbb e
() an 2 .
N, =" ‘ —
o ) S gon = SiaG = o
) S EER - e b
— - < Qs = s B ‘,)
g {5y =t B PEYGRSY .

| """‘“"‘“’”i @ e ET T T T

3
L.i%?kf—ﬂ‘ gr 4 =
_§ym J>§ eaois B S '=~__ S
e L=~V
'Sv’c_vin-f m:rb X2 BZ'/B—‘— bég'i-(gﬁr

2 %.( %+ ¥ )+ BXx.= G}/

S TeX zas

._,A.___M.r/?p_&a-t?{qx_._g%_ roeds LAY =

e /J(ckf_ff..’*-
Tl

p——

¥V 2 -
—upgF+2 20

>g‘_ r_

R e ma—— i R . -
et emem e J— A—— i P

IR Sy




Q83 G pve

ok, -
____.7/— e R Yo D 7 e @’},
Ry SV V7Y ./ S 4

— ﬁ;h____ ~._,J. ':\_3'33"‘ oz j@bﬁ’i@l—) Ao Dt 2t D — <— ®w

=t de r (v o ) .
HFwT T+ e ~— Q)

—
-
s
—_—

Ve () % - )% e

(i) > { e e

—p

= j K
et et e )
4

B 2 e _
U V 2= TS lt_ﬁ__:gl 3 _j;_,“__‘w e 4 2 paeric: do ke

3:!:\.&._ g' = y‘ly_—-‘L

e e e e b e e i st 2t e 1 — e i

o NOL s b \g’ N

i;mzwgmumwxm_mmmmww
R T2 .ff""f'lff}i;n}l}mfagf".q,.w;.f,ﬁ.f

ol
-
=t

= émﬂgmw,ﬂﬂuﬁi - - - - S



& shend

ke o o MR RN L o
é G:’ e _‘F 2 e o ] -
_ RN e Onglen hebuses | B
B 3
e i T S n oS _ae .
O NS 75 pu
) ){: L e
F Ly ST
Yy T AR = ) de ) —_
. Wa = aa 0;%_ e 7Z VoS Yhee our
(77 Sy Y ~ T
. A L
Wiz = cue IS o, s “S cimiar: .
. 3% ‘ '
C e e & _ _:)___,M_M_m:y.ky <
) e s e T e
o S 4; g&w s o
— L .
= Cao 5 / AR TV 5
D_ ) - Wi, i

= @ MmO RS
SR e =
_,_—w_‘(:i__il L = _ L= L\ e =—1 f_,_@ t\;a‘ﬁu‘: .

B S —— - e
TE e (T Ao e N
B} R e B e W dor_the sdep.
I LS N O N

3
A IS LAV My Gl wrl=0D ﬂg_*agmma_.&f\!,aé_«....(ae:s,_u.... R
ST VY S Sy Nt S PO o v R R
) U A Tfé_) D A
e

—

45 =
- ,w_.,... . e

rd

RO o

5 T T e e e e e e
(D s n

M&J .

C,a_tra Shenl.. ‘_‘gtxm 0:‘)‘

] F@‘i&ﬁlﬁgp »




e sT 1Y (,o-a‘ru-)

_ . M= =D IO@ (\LOE\ —N’) 7 20(%3 (4034 ¥90) —
e g =190 N
== . 2-ulon f 52 - -
- ¢ 420737 -
Ar  geads  hemle  ve o LA
ﬂr Xz 20 )0‘3 2 | eaoex (ﬁr Ocjd«.m)ﬁ-d'\)

() CARTHBoND 5 - 0= pmd’ | eRE
- ( W) f?\t&rcv?%es Yo mnlan gk VD m= &
:\q. }

L o
Ay Bog — N
A zf_ts\/

g /4 qFv - T e
: { ol H_ae_ﬂ_..\i 2 s Bn{‘c a - } O [—

S .—...")t‘\‘)t'ha f.'-hOQ v \ 4+ <2

= ) nORk
£r N2O, =0

o Ca- = aoh-:‘? #=00 ~1 | e
) '_.\t hud D gaf}\ /LLOO/ ﬁ"'\; )
A T
- 5 e . e
J & = A0 10,‘3 2 "éﬂm ’p—} (3

--.'-\ ”~

G@DJU@ 2= Q}B ( ZO"‘f ) = . A
S ;_ P~ Lf‘%ﬁ.m_\r VO S

20N> = hLoo
s VT 2290
~ = }QJ—Q—_, M}_S )} oA :




K

&LE s \S: N
1
) Ao = Bt (ae ). e

- Pﬁ, __'f__“;‘!'é_gv (\'h.-f‘[t) .
I .H._—Ai,—é?k:&?..j..é.,)__f_.@ LY (4.1 4 = ey

1 _CQ.O + x)(ﬁ-—ﬁ,) ]

o e 16l 4 R0 -200 4unnd T by

— 4L 4 R0 4y = Ly

b = 4+ all

e ““‘(! J‘“ —NowmE aj. —Flg ”\54";?“

H",w} = aé & B

B AU )l-\n = \ﬁﬂ 'Z "-"’t “’\QI

e v

__{‘L& ._.___ _ S— @ —
- - Naewo R T ad a_ = f—a“*ﬂ%
ovoo = (oa g v ang . 2L L _
o

3 #

S = T .i_i%};%_iwm_.. _

—

/3
. © by + Iy é/;ﬂl___,‘___

N = _7‘71“%?'/5 s

e e e ] e A St = .
B L PRIL R S

N _] é" (.:mﬁ‘.r

—a"-][ LEzD w= e, vﬁw@wwm--wm—mw-
s )‘

;é:.u axf-‘amir 3 - e

& D

- @ SL‘OJ\& oo P on
,._mz‘i_u_‘:swégsg}_m-‘;\m;%_i“g_..____h —

e dpaTimts_oTeon majga__ " ﬁwﬁa@_ ............ o

R o~ 2= é‘o N ,_,mfi‘é&;_,mif._‘ L.

d;\ﬂ'f‘/?\o,,. a£‘ ares) \'ia-ﬁ

e P

5 g L A
e e e e e ‘x__»_ ol _g @G\ELJ;H.._M_. R

(JD

Ai_- Ay 6'-} P __!2’.0___ m——

SRR VS R — Ao




- - e e s e Weit7lre ——
&6 A (45 la 2> 4120 o - o
a_.. _ _ <= (1 N

Suew g,{-_ coojff G

__._w_w.-__,.,.“_.‘,._M_.z_u._,\u.__is‘_g_..v___t“gg-swi- N il Bl
3 % A

L}

—
=3

" 3

,__w______,_..,,.ﬂ_.__w.t‘_.___,.-_,__wt_r_ -i—_,wm.) =

(v ' .g_.em_d_.{:_ﬁmg_’i‘_é_._l,mw;airs =_ QO

%-UJLJL’)‘WUJ-_\,"“W U\iq.

-

=) ’*‘c@é’/ i Ko % cio A

r

L
frCho R e i BVE = Clo

Ll 4

S ) SN <O S { ]
ol R e + Cieo s + o '6- LE=ZN _ (\) ﬁﬂ' IQOr\L?_[LQ!‘\
e T et — i : o —
2%+ 257 o [ o5
'“’g_“ s Q\J)M‘/;— + <) I$ s ==V e v/ .




L QEThed It

v BN

,,,,,, Yo

Fi%

. \ (e 4 )
R

— . ! .\ e e gt e e

() midootat i Ms / Erav t’f iﬁ:—/ —

e : - -
et t I _2-;'&_ + \ v,__“// }
N /
T S N P
= 2 \
S S (4 for ehmmating £
S 3_%?‘ = Y J .
gl \ -
T — T J— / L b -
k%' Uy e =~ 7% (
“l:qug}n,,, of nocedd - l/t. -t fm,—- *'6) ( ) —
N iyl £k \ _ )
S Y - '!: f—-f‘b X -é--]:j. ~-1l=a — J
S (J-LD _M,{{_ v R D +e. potenal. r —\a\'ﬁﬁwﬁs e ot
- the. Rqvaft obewe . . -
- s PR IO 'b - —t ﬂs - } O _____ ®_..,._~._...___.q___ o bt o SR
S & - F LV S ‘5:4 _and. &—. 1=, JQ S _ B
B v, }%L e TS ST L -
!
- S R s
,‘?%W et e e S -

1o ThS one e hos ZosehMaas | L .
) ! (%\rC@ﬂ'ﬂJ‘ be on ym &s%‘/’f’ e




1S

.A“@'UE-"—D ond b

' . . vy ~A -
() (i) S = Ve [ <
= |
= Wm 70 X 7O eites  andlog
&
(3_;_' k "@r o PWRRK
>
bt wzpn  ocin [
Al = Aty W B o 71’;\ &
(v
L Yocaaing \/'
Ql) The “EC‘&onﬁJes degie  ow all Lok wide
Areo ol the, "l—:}%’ tetongle s
| : ,,_:‘ | % [J;Nu . +JT~.;) 1 Afoe vtalise i
- Tre Exoct | o s 5\'5\"21-\ bv\ ey
£ty 3 ~ )
~ } kjh:'r‘_;. v’fw-‘;_. — ?fz? 3/: 1':'
= Y3 ﬁ?&
R R TR R T P
(i)

L6y 2™ 594 > VL3 +2% 3 49adt )

= (lianz %?n%\>(q4n\
= (an—! \\:}(h-} )

e e
feehodt

)
1

/]
X
\
1Y )

(‘w\ FQ,{ a =)

rvs= Ny Rus = A T iwe
_ -!-H;%\m.:\x\s'}ﬂ-ﬂ:@wh:}

Y

- 3, ATE"“"M ha ;’me-s\a  Tes dv xR

== b Sesbes

no= 3

e e —<—2rs ro

&

For-ssae
Oebr L, e ARy D
< GB43 oy { ks
&
(e cesub oy i (1) _con be senolkn o s )
) (\l#,.\_.:,."a\)f: = (L"r‘-"}ﬂ.“““ >®'&sr T ising e
o2 N 2B, o ‘J&"(ﬁ&k.‘_‘fg,\wl +(3;;J } CRacecTinn

- P {2 ) Y -\ N
whrrobss ajr e Same . fia o ;ﬁr n= ke
"""""""" \&L BEte i\%mdiﬁ 3% fh‘:-’i\-:gb{ﬁ: k Yo ez "J(b! - = }24 i L
Bs ok

3 ¢
ST 1 W S
Is " - -

. . " 2 MJ&E-S

ve_ _"\ﬂ“u-&:.. st =




Q) ve smond Vb coepn... . o
HoDO3

() Jiadzy . altone < "o (o
’_{@m "{;fﬁ' (N)

Gad ’:J{om 3@‘«'} (i?)

\' \ A,\l-;_,)_ e JIQ"OQQ ? %“ )3000 \0/1300

, = a o 00%0O
S t 7 et 7 5

L Es ™ A (:.éé.,,'TDO

_ (\‘l’j (3) Acca o;[- s pnal VtC')‘C‘qs)e = (Lf- o)

- which oo Yes dle, e pcel ase = >

el |3

whidh s Vet fen, He gre

[1E
=1

RE:

6—} e, \o.-j.e rthonge = CL’&)M .

.._...__._...CSQ_‘.MM_LQJ:. %:__ = ) e Iﬂ__...:"?b{_ﬁ___é'ﬂ e b} MmOR
) & AL <@
sl o= 0 ond b=
{
. e senaled Johue ¢f A w4 %
" \ arooyt A ~ ~\s I e L
2's
— S -y e
b (—),_»ow_ L4 © gﬁké :\c-O) ) l «Jﬁsr‘ beee hu
a g
. A ey T
N S R < \f\( j‘_}‘t)]a . ﬁ L S S
LY ' .
/Z))\_ ‘5\ ']"h(ur«i.}ﬁ. B ! ot Doic -
Y R - PO
| Ao coove /’2.. g A 24 ] i MORY

-2
e )5')#1")'—4 2




