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Mathematics
Extension 2

General Instructions Total Marks -
e Reading time - 5 minutes o e Attempt ALL questions.
Working time —- 3 hours ¢ All questicns are of equal value.

L]

e Write using blue or black pen

¢ Write your Student Number on every page

Begin each question'in a new booklet.

o All necessary working must be shown.

¢ Marks may be deducted for careless or
poorly presented work.

« Board-approved calciilators fiiay be used.

e Alist of standard integrals is included at the
end of this paper.

e The mark allocated for each” question is
listed at the side of the question,

Students are advised that this is a Trial Examination only and does not necessarily

reflect the content or format of the Higher School Certificate Examination.
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Jx"dx - 2l ne-1; x#£0,ifn<0
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Question 1 ~ (15 marks) - Start a new booklet " Marks
. . . -y X L ' -

fj{ If £(x) = cosx + isinx, show that ];‘(Czc)) =1 : ’ 2

%Find _ . - L3
' '[s:in3xdx

» /é)/ Using integration by parts, or otherwise, find 3

fx tan ™t x dux : . /

d) /(1)/ Find the remainder when xzyﬁ is.divided by x? 4 2x — 3. 1

)jx")/ Hence, find f—ﬁ— dx . 3
x“+2x—3

) . ]
/ab/ If f(x) = 2—x2 without the use of calculus, i?vtch y = T showing all the

asyinptotes and points of iftersection with the a¥es. 3
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Question 2 - (15 marks) - Start a new booklet

Ioge(xz—z)

a) Forthe function y = -

/@7 State the domain. -

& .
g,i'i Identify all the asymptotes.

b(’i/ii) Find the x-intercepts.

8)65 Sketch the curve without using calculus.

/ﬂ{ Find all pairs of real x and y that satisfy (x + iy)? = 9 — 12{

»
bon

2'/ Sketch on the Argand Diagram the locus of a point representing the complex

number z if

1<zl <2 and;—tSargSn

‘dj]‘ If a complex number z is a zero of P(x) = a;x™ + ax™ ...+ ap_ g x + ay,

Marks

where a4,dy, ..., 4,1, a, are all rational, prove that z is alsé a zero -of this

polynomial. .
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Question 3 - (15 marks) - Start a new booldet Marks Question 4 ~ (15 marks) - Start a new booklet ' Marks

2 2

a) Consider the ellipse ;C_S + %_ =1 }/The area ofa circle x? +y? = r? can be expressed as

4[ 1?2 ~—‘x2 dx
0

/@’j Determine the eccentricity, the coordinates of Epe foci (S and §') and the

equations of the directices. 3
Use the substitution x = rsind to show that the area of the abovef'yféis mre, 3
/@6 Sketch the ellipse showing all important features. . 2 :
- - ‘ . . ) w2 _ ; —qg._
P is a point on the ellipse. Show that PS + PS' is a constant. 1/ b)  The shaded [EBION IS bounded by the curve y = x* —2x — 3, the line y =9 — x
) . and the vertical line x = —2, as shown. )
. ) Y Y = -2a-3
l}j}(f'Find the gradient of the tangent at P(5cos8,3sin6) and, hence, show that :
“  the equation of the tangent at P is - 3 %
) ’ ) ' i : ) : SN | e
xcosf ysind 1 \ :
I A /// C
5 3 N z
I A Y
b) /@'{ Find all the roots of x6 = —1 ) . ) ,@{ Find the x-coordinate of point A. o . 1

m The shaded region is rotated about the line x = —2. Use the method of
cylindrical shells to express the volume of the resulting solid of revolution as

i} By considering the three conjugate pairs of rootsfrom part (i), or otherwise, -
an integral. 3

express x + 1 as a product of three quadratic factors with real coefficients. 2

(ji/ff Evaluate this volume. Leave your answer in terms of 7. 2

Za/ Use implicit differentiation to find the equation of the tangent to the curve
x5 + 2x%y? + y® = 2 atthe point (1,—1). 3

d)  P(x)=2x* + 9x® + 6x% — 20x — 24 has a zero of multiplicity 3.
p@/ Find this zero. 2

@/ ‘Hence factorise P(x) fully. 1
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Question 5 - (15 marks) - Start a new booklet Marks
a) / Prove that 2
a a
. f F(x) dx:f fla—x)dx
0 0
(Hint: use substitution u = a — x)
. . 3
@ Hence evaluate f 9x*(3 —x)7 dx 2
o]
1
b) Let n bean integer greater or equalto 1. Let [, = f x" e dx
. 0
)j)/ Showthat I,y =+ 1)1, -§ 3
2 x
@ Hence evaluate f x*e 2 dx Leave your answer in exact form. 3
0
c) / Show that if x* + px +¢q =0 hasa double root a, then 2
N
()
ence, show that the relationship between p and g is expressed as 3

qu.3 = 33p4
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Question 6 - (15 marks) - Start a new booklet Marks

1 .
a) V@’)/' Sketch the curve y = il clearly indicating any turning points and the

behaviour of the curve as x — +oo 2

2

y Hence, on the same diagram, sketch y = clearly indicating any turning

. xZ4+1’
points, behaviour of the curve as x — +oo and any points of intersection
with the curve in part (i). 2

At 8.10 am, at high tide, the deck of a ship was 1.6 m ahove the level of a wharf
and at 2.30 pm, at low tide, the deck was 2.4 m beloWthe level of the wharf. If the
- motion of the tide is simple harmonic:

Aﬁf Find when the deck was level with the wharf. : 4
91’0/ Find the maximum vertical speed of the deck. 1
c) /Qj/‘ Show that 1 + sin 2x = (cos x + sin x)? 7]

Syx

) }Q’ Hence, or otherwise, find all x such that

i i cosx + sinx = 1 + sin 2x,

where 0 < x <27
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Question 7 ~ (15 marks) - Start a new booklet Marks

a) A body of mass m kg is released from rest and falls vertically with velocity

1 s . c 1 . 8a? :
v m st in the medium where the resistahce is " v. After time t seconds the

y=a,is T B 4

\
Question 8 - (15 marks) ~ Start a new booklet Marks
a) /XF/ Show that the area enclosed by the parabola x* = 4ay and its latus rectum,

body has fallen a distance of x metres.

(«i’)/ Show that the equation of the motion may be writtenas ¥ = g — 1§m 1

(i«ij/ Show that the terminal velocity is given by V, = 10mg . 1

iiy"Show that the fime taken to reach the velocity of half the terminal velocity is
10mIn 2 seconds. 3

. MThe base of a solid is a square of side length 5 cm and each cross-section
2 \/fy ‘ perpendicular to the base and to one of its diagonals i8 the region enclosed

iv) Find the distance fallen by the body when v =2 V.
2 by a parahola and its latus rectum. 8 A

Find the volume of this solid.

_b) The tangents of the points P(Sp,%) and @(5q, —Z), where p > 0 and g > 0, onthe

rectangular hyperbola xy = 25 intersect at point T.
b) AFB is a common chord of twa circles. A straight line through B cuts the circles at

- 10 10 oints £ and K T i ‘
/{i)) Show that the coordinates of T are (——"—‘pfj "o1q +q> . 3 P angents to the circles at £ and. Fmestat (.
(Qﬂ/ Sketch a neat diagram representing the situation. . . 1
ﬁ/i) If the chord PQ produced intersects Ay-axis at R(0,5), showthat pg=p+q. 2
(’1/1) Prove that AECF is a cyclic quadrilateral. -3

(i) Show that if the circles are equal and EB = BF then points 4, 5 and C are

_ collinear. . { /”

@ Hence, find the locus of 7' and describe it geometrically. [1 /’L;/ .

End of Paper




@ iy !

= L KT

xS e ) +3

-(a s -3)

C ((:gm’x + Las.:&.\

2= + €

\ /xr'\ £ay =

. ‘vL—‘r’x = CZ.‘—PLJ—'A) - CLI"()

N S FBD - ¢ (531{1 oz ) o (")) t-@ 250 )
£y cosa +CSIA X
s = /2 ) ()
z e o) [ sy des [ mEuoy w2 G g
— 7 , =N py J P s = = -
f/Cﬁ--) S = &k N L8 Y x /Losx—c‘.h'-. P \ / XTMB TR o
oy Co 3% = et x oA =& 815 = [ [ e 2 // 5% i clo /*;,_.,_= A + 8
A T TR L
Cean™n 4+ o) = LA /— - %; cle \ 3= Avhilos
=_ 2 = 5 Pt (41—&):\; 35
. -—7e_7_/_L b\ - liv\&vl\-‘-f S0 Lp =
o) /s@”’:d’/x = /le’Sg. arga el . / B=t
= Ci-cos™>) s>t =X ¢ =)o tn (D’,f—ﬂ +C L A 2—%_
=[%o
*AUL D,k s < S X - o x, siss cly & x o+ ia f@’_vl) ‘\ 3 C
DCE = SwXTEC [ N
. =_ ~ oy T 33
y e + L s ;
f I
y . [ a5y s = [ mtemen 4 o (3—) gy,
PN o -
) // 2o n Ay 2 [_ Fo, 3(, £ 7 / ! oy / s TS =R
: N A
X _ / ; S R 1 Ao
= gldea -1 / [+~ dx wrEo—3
p B =
v = A P S =/|o&<~/a+v- A - d
= o> Auhe - L / | 7 2> X)) ey 2 / FOT RN CEB YA
y= . ~ti
, sl G bl A 2E
= L dalh -4 L}_ - dlo |- C < bh=ly = x - b Gy - / ey S
- ' B=L RS
=t Fuch (aFe ) - L2 2 - AR =2 = b Ge)Ber) A Gn) -2(Gs) £ C
= 3 o+ In LG q a8 C
[Go G e
= o (BT
4\1‘—‘\\’1_ b ‘1\a'_ (
L ‘5 i Bt g e .
@ , \\ s /’ & g oz _

] 7=
() _ddoman ;x40 o
z*>%
T 'E>'7E"Er'“z<—vz T s real i
@) Vebeat egpbte L T

x3-£ =0

JZIEzO _mmds pnd 2=-Ta

S’mﬁé x=42 /s rsde

2= = A A .oy 2

T

Uil Gt T o
’ ) _;JAL x"maﬂa Zaf::t

T b IETERY Lo Tohe w dindeds Tp i
e . /wa«mwﬂ/ bl

%p (ﬂ/"‘@ﬁ —eo_

g 1-IE (0




Quatrss 3

@) =t 4 ot o) n-bror(i-et) . ets - 2L
50 8" e i~ 2
2 = %
e & (&e,0) . STasy) emd_a>b
¢ (ko) .\ §(%0)
B . ; o Bivectvicies x= 1 % i} x= l'-r? 3 1-_‘%5
E) b’ ,
= e i
. / ~ ,
! 7 Y ]
L .
f(-wj;\g\ - @‘QWQ{ ;@) J@,o) ' <
NG -~ f
F‘\]ﬁ Sea ] r—I!’E"/
el
aL-—JE ? v (570 = i
4 .
B Plo=grrrmas a5 xRt Ry T A S 2 s Gy Lt PGg) 1i o0 He elliyre
) 22"+ 0,274 g, 2 Ty Bt = O L M end i Yo Aot of pequilivdis A P b
Toting cogugets o AHS omd £HS . L Ao trie
. ijé"‘/’iq;-%"_‘]_\;f s 2,_"._—7’7"'70‘4 —1:‘5_7.&‘.* _.;?. -
0,27+ @f{'+22;?3—_”:""+,,,‘- a ; Ao, A PS = e < P’ s e
Shee 3 53 ] P t [
e L. . ... .D il - Ss P5 L Ps = o PM e PR’
- .Bﬂ? = Qﬁr?ﬁ,&J‘z—'ﬁz"_ﬂiﬁ”_’i. . A = o (PMspm’)
T T wa EneiE e P
a4 = 2a
23 0,2 47 F 0 E 0 =0 : .
Snee B =(z Pee PLros = 2,
3 R PC@)—‘—O , s /C?Laﬂo/. ] ’ = (0 Lemstut
{
9y X w2 dy =g - dy - - 9=z @) a1 = (z-z2 )G 62 Gon ) (o) (-2
26 a & 33 26y ' = (o2 ) fx=2 ) r= =2 ) (a-= NGE-5Y
et P(5pse  tuie) awmdiot m= -9, Suwb = [at1Re(z)o w |27 [xtoke (s 271
© 28 2 39-8 Lo e Ay e 2171
mz - Dl _= (ZL—\/’—JJ+13/‘1L+V{;,'X+\) (111‘1\,

515 O

L—“a\ vation of ‘JLED—‘—(QS&)«’,V iy

W= Bm& = THn® [2-swsa)

SNsE

q‘a S BT 1S G BTy e & +1T0y O

X ey 1—?3&-2@ =z 1S Can'o 1—%‘6} -
E- 03N S SR G T A S |
< S
) leb = = (O fisas e g sabiboe
( & - . &
4o x. + =0 ‘e x b =-1
3
P == (@i ) = -
f= 1= (o8 e b0y = —r«oi@am.vi

Eﬁvu-uﬁ— Real 5 l\«xez‘% O 5»0\/‘43

Con BR= —] % Sl 6E =0
. 0 = InrC 7T 6 = v+ i
S = T (J)\-}—l)
[ . .
P N Y o) - = LesyIT 4t T = A L
) < T g 5 T =
=0 s &= Fm o > = ren FT £ P
J = = > T ) =
L < - v > = (o SR a ¢ wl SR 2o =Jz ¢ 1
7 T < T 7 =
MED s e T P o = o 3 r S =3 &
) 4 = 7 “ 1 - 2
Wil s RIT T Fe = eenIT W ST o= e
7 P > P> ’:_
n=¢ s LT Zp o Loy M e e TUT z. =3 - ¢ 1 =
G e =z o T = =




Bueihon 4 . -
y I3 Ao = 4/\4 7r lxr g
. Lt
L yay T =rEn® o
Pl --——-_’:‘J_{%@g; {{—/ 7 2, 5///79/“@?9@/51 /jﬁr _/"Cé’b&qﬁ/g
g . _LWW‘LQ. D <9 O o
N =“[4"/~j’/ rﬁ@;wﬁ‘o’ﬂ - -’”9'02.
_ - :’1/7:/"’ 29_550 T - S
- - - —_— O_. [ - " e, —
g
1 =_gp? [m - 9;)1&93.4/' L
_p?/},mi(r m;) (D+9/710)j ‘"“‘ a -~
< e (ER)y -
. = Zrr, o rpwrel
. - _ I
i S _ L

ol

,.
ool

Ry s
3“@ﬂwww%>%)%w@5%.

Aergunt,  has ,;/mw

R
+

“(‘/f‘j %/J -0

G ]
e [ B A -
G L BTUELUEST

Y=g (= -7)
o 7 =9x -9
;7 Qoc. = /0
(@) = dxit=9x>% 6z -~ 20% 2%
I(20) = 83(,3+,JJL? tRx-g0

o Gxmy—io =0, .

P
Pi(

T PR s i )
L P ® e Ayt rot= _ -
Lt S ) s <O
T T yx>+9x —vf_{‘«_qm____»_ o
o Az (xe2) =0~ ..
- O.:"'E', o wem—Zeao - o o - e

ff”f“”ﬂ@

‘=—/;Lf~>w{ 2 ,La_lo
G >‘“gf_"‘—~5 ~20 %0
L= ”,'2 /sﬂw ﬂ”r,ﬁﬂ/& root
oo )% (doce .
G- ) P
=3 = P =(22) (- 3)

; o AVe Q0rh s ) ]
=ar(xrd) (12T )b
.:U‘( >+x % g A
e _ %( 4z - o ;c%;w)ax/
VW 2 % C ox a; —x«,w)aog
O L= .
S et &t
i tTfﬂﬁa@”*wuwl;‘

A-_—~— -j‘_"t;};—(/ﬁa-?"é’f 1) @‘9
» ﬂzr(a“’ B - |

) - YA g A =
Quenton § &
D)l uwza-x Y ey Y
Hew meme@ uzo
=0 4L =a
o [/ 2Ca) da = / 20, -
4

a

=L
{

oy da

/ﬂh\ S /’Ff‘\fh _;[j\ﬂz‘? \"u"{

ol o T

© vm—vﬂug({ _}3 N

@) [ q.»f(a—:& ﬁi //‘1(3-«) [3-6-0\" dy
% /s Ho @

?(‘i—ﬁx:—k\ 37 oodk

dix

,.’ —OI

2 (L -2+t

0 fﬂ—sovze\

= 13
= L 3" [ S0y |
24 — =PI
!
®) G r, = / x' Tt e
/0
1
(] 1 =T 27 = [ 0% o
7 = e VASE
T = 1 ol ol 5" da
S




- Y\-’}) L = ,!_ + [6)4 %\‘ f = / ?-C; -ZT— cllac w=x > dv:—‘e—.:'
- T = So o~ - V:_LQ—?:»
= I = ey T - 4 — = e
! % T = )’m' e g - / L. ~l.e © 4,
O?/’ //l/‘} 14¥ax> rw*q = - "knv_) -@,—7\ &4( 3 =
ik %) . P = (—% ;1, a4 O/’:’_. e 7 Az
I S N e _ - I R
/ N T N CEPNAVEY SV
-1 -3 [
R 2 -L/vw—r)/l“ e deg .
“ / = % e [(EY e 1 [ L]
L = e} T - i _ -
T “ = -£ +%/-&+L(‘£+ﬂl
T Sx = - B3
@@let w-z So ’E;/ x o™ dy
Lo o ‘ - - ~‘-z_'fi>, + 1 - l(;t::to
He 2 bo dee Suk, T = /00T 5 da i :
Lhe, z= 0 w=0 7o :
n>2 T = & w e (C\ﬁ) TP o 5y o dewble vwdt o PGY
] /v A, Plad=0c o4 PlaN=o0
/V:-s./ Ux,_ = / L-!..L —L—q
73 Morer Pltay= Galyp
= Lu: - L So (/Cdj = l;f’d\‘};—:o
= 9 [ U _-£7 ——f:& = Qo
< B
L 124 = —)ﬁ
S U =) oeanl :L](f 1Y) ok \ -1 Sl
/o x\ é X = {— i)
= C_.e:u\'\\/} —
= = o) /!3’\:/ T Y R
€
GIES T - & U, 2 rpu roo
TR —
= I(D &-L\P \_t .ff
< (-2 (22 =—¢q
I v
‘ et
= 4 17627 _ - = -
Cabe  Both  sicdy  SF e?’M,Qﬁ\;\w S —Q- bua 6 — sar = . .
(-2 (30)" = —g Lo o
N i o C&_) 0 _y = Tied . -
b‘ap‘f _ qs 5&:’- T - ' o G —
47 ¥ _ —— e “,é f) R = (96"—/}L — _
P SR o B R — — JR. — - [, - -
'i‘;"aﬁ = 'Tylz Bv /17\0 256, | o %ﬂ%ﬁw %%—=D - xZ=0, y=1 .
2p=1 g O (01) s a,mu’vma/u/m#
— =t * B z>0 o <O . _ -
._._C_EE.__{’ SU\,‘b'o'lL):J'v\/LL,'> /'('P\ \ -,-_P ‘—F )‘] 9 =0 —_—— el - -7 .
oy AN N R _ar . - .
P > _ P')— - . L —_— -
== = = A AR RO f)_ (3 a marieum uraing pont
% Lz o ey x> oo —>D7‘ and o4 TP o 535
R > va f = K{S} — =71, o éf D s Q /wr/ i-gx/«aﬂ MW}%;Z _ ~
= s - .
e mermn PR
5 TN N L T RS Tt T -
Ot ¥ p . ?d = 73 T - .
47 .
> o “ 3 — I, - - -
e =g

’ - Tz A e A S o
{/.’) .N%’__—“— '—thT-Z = _.—_T-Q—L_—,.::j—"_: T mpEed e —-
ke s the __04@70./ sort- (1) _pefleted
L z-ame and *ﬂw M_ L ownit up
S - — g e e e - ‘% s e — .f,..,
e _/9’5’”&5 inderseetron Py AR~ o
—_———] _—— - —— -~ —_ —-—-i- ——— _-—-—z- - - ~
—— - S e PR —~~9L-2.-;—-4..— e s e e i
ol T -
S - .
_ . x=-1 _’3,’=,_% .
- 7 1z
- -- o =2 e -




A0
\
i
)

/JT_ Y &g 1.6 7}3&’ =

-

?«;»y\

P&/ml = m wa&
—Qx BD_/Jm—f /Dﬁz_f%)x

! AOmia.

X ~gm (=)

7, a=ded = mwd-4 >d=0

e MR RO S

S S SRRV y Y TR -

I ’ ’ —‘;‘L"——"Faéﬂ/l j = =- X Zies)
R é—_ 19" 5. b= ‘Z .339,9’(‘?7,@:&,_..

B R "“—0@595 177" “g—“‘ | FT

T '"m’?fﬁ /e Wﬁf W/r/ ﬁé’ A‘éfj /:.en = 04=%"

SO 7 A AU S

—é_j_[,‘_]_‘\__ 2 U Fpa /r-#\)

i
R»
(M

P‘v

R

O

E .
b

T iQha?mj_ﬂ‘ ondx =0

Rl e N
.S%uam?w bw«”n Y2 S R

.__'._ ‘__‘ hD?nL /w‘ou?:hﬂd é&hgﬂ') ‘

T HAdx (oham -1) =0
Gy =0 B 80 Ge=-1

R e zx-smrr - s W

- ar B sr e
x=0 iz‘ ”OZF, _,_,;z,:.»ﬂ,-.I

; /?7;1 _Sinee y’_ﬁ_.g?uwa/ btk 549&4 it WC
. Jntieaged | e aumber j Sfég%_ms

— e e oy
- -MM'-.@.-%&% e _ovigimal

B (O .
S mex ANmz Mg X i

B L — e i
e rm gy M= A _RHI=A L oo
=T ~~~9:;%>- LET=p AR =S -

s 9@2};; i x=g L3 a8 _

1)

19

= LN

<w1 &nce EBLFD

+ Fomxr =0
_ .ftQm;r, =—Z

[) RHS = £03°2 + Semx ginz + gin P
=24+ Jepsxanor
. o= 4 sin B

Le= essxr g

/m? /n/ﬂ-u// _ o?/l— ‘§’1p IYJ)'LL“#ZQ
8D+ 2k b o = 70/SE am
L The ek ic Lumt it He whad af 10:5C ap
ran spad e éf—)=iifm@ py
e

/D‘mmr/ £FMA - .6'.7’.

/’"‘U’/—/% /””’

B RTPixtndx = (emzeemp™

G tesx+ &nzx —j ‘27}79%;

B e =(emxt she)” (wm/m/ﬁ())

o8B Xt En < (e8) X wdih )T

@414&%1)(4 —(cﬂdxf&ﬁx)) —0 S

Corx + X =0 Y. CeXr SThX = i@b&’—/f‘
y

=8 oh (2r L)

) ‘ficoax&m/é chj,{f/rz
- Ren A= i

Lem A =

r? (:4)75{ C@ﬁ/g)

ﬂi) Teamis o1

s
g}f

Ve o <
= HoReN e

W

i




[52:8 C/[’U": [Ovg —

™ F 2 =10 - 10 V, l\q F Vt_- 7= 7
- =
ax o / V )
ke 4= VY, “JOom Vo —lom VI (=
dt= (0w o g, o VT = = - ’ 7
s v . ﬁ 0= V(o2 - 43
= {wa = Om ", g
e Dl W (2 - £
S - oo In (\/;“‘”’) s Pt b = 100m7y (ml - = )
, o (I €= -i0m | Ve -
ais o O ol O-;-)UH ,V\/VC)TL ﬁr') r VL/{‘_ \/& ‘)l
C= low s P i Vv '\
- = = £ -V
== Op In fve-VY Towm = /_ )
Ly, = _ = .
= / o = Ve
B e Ve fo fx e a7 ] =
= ? Ve s
= \/ £
= ~ 0w }Hﬂ—) V ~ =
= g~ {u = V’_,:: VJ: Tovs
i - .0{»{]’: i oo S -':{———a
@ (Z) s mﬁ,om’u_ dac = V(1 e )
P = VDG — v — vt IU V —‘%“1
B VO m > = " + [0 Ve 2 + C
= o = Ve
ij— Av] 4:_ rmd‘ e (e {::o) = o
= N
=lom (Ve mnm) + 0V T T = o Ve
' V= ] . L
- 5 = A ™Y
B 1 U 1L R A A = \é — M < z Y
% Ve e, £= 1bn w2
- _1p - m V. e (Vo) A
« e = 0y L (lo) il e Umm@,‘mmﬁvt
ok 2o o - l0owr 5 o) e 0w VL - lOme
- {,'_ N°Y.)
g A0 C. = W0mV, ln /\/L ) ekt 3 = 100»g T = L o=,
\ e o
Cb) ) N \ . S - 2w ™ G) Qw—‘\ QQ_ - ool e = [d v
“ N . \ > @] — . sf Y?/
~ ~ N, N - S :v(‘;, 7)
- ‘\\ ;é, vy
NE N N 5_({;'1/)
) < . AN \\ = o }'L:V
S s \ \ \
N AR Eowabus 4 ched o~ % = [2-5p)
l \:;J—v(.— ~& f < - ?
° ’9‘1'5‘54:’3"{' ?F
() sa=2c ok P(S =) xspyn = S (pry)
“ 1—\)‘;,&:_5;0 A = -.L-
¥ &g:-'ﬁ £ S‘JJL’— RCO‘/\’7 o+ S—G}vr; = g (_ﬁ"‘ﬁ/)
o * avd c{wﬁs‘oa ¥ e of ph = pa -
u\-S-—-.L‘_A(.')’-’?P) —
- SuoSa e la e Sy Y Mer  x= Oy _y= e
N r— 7y r
&\H\Lcw\ Enr Q (¢ . %7\ .
er ey eq :@*—q“h\‘z—loq - ) e X= 10 (F""V} cad \i; 10 226 _g>o
S T i awa v - = ¥ T
(g - v >0,
St A-® (g9 )u=lo (p—y) X = i0 . s
: - o bocus 35 verBeal hae X150,
0 =y —_— ) =
Sk at (k) *5&"/?5\ =2 ér—t%—ﬁ‘"?/H EQML a.@» "J ‘LJ‘J,\ ¥y = 10 ‘/2) = ,S:_’_
i gt o™y q’slcqj‘?”\ — : -
- L es - 10 Redseeh bole, ot (o £}
(i f(—’it",)’/’k\, X = 10 pe /‘{, "—1‘:’ et e —— e - i
x = 10 re e _ tores B R VT VS S ?lh& a=¥0
riq- " E\J_]\. el .,\_
. T [ fery o\ - Lo oLy <5
Lacad / py Py o S =




I« : | )
Quute & e TR sl symeiniel i 1% ipoel and
o hy Dates rechun of The croznelron couals Yo dnc ()
L ok . o<x< ZE ) dm my BE A
/W‘/w%m ehep s o _
=90 A= _ -
1o vaarE )
...... R - _
— =4 m
oL : T ]
T = Z
} e 7% -
e .
S . _ i
_ I :
=T Sy SN S = 147% -
53%2_ K L IWWW N G L
T T EGTS //Af/% rub give o T o e
T T e T e E T VQ/&LL%) T d;)_ Tt T m e .
EvEA T ey gt ) B Bt BEL
- axs@iwi_’{i&/ o frea= - T _ (af e betwesr. 0 Taps ont Q/fzd, q 0447_?3'_
e e ’ Ll Ja) /1+4x0 +z9 . eguots o thy . af?/a in sbternak ;jaﬁm
- ' B N U g’””"m %fﬁfﬁ”ﬁﬁ .
e 7T Y- S NS (R B g
j__:ﬁf m g & C _ Pa® ) N T (rewn ai adbwe) ]
_ y ' " ' 385 ey N FAF =diB. (pumjea/f‘z}cm}aanu)
———— - ,(M 2 7” //41% reefum 574 Croseseet o y_I/L ECF E&F = 180 _IJ.:/BJ
;g 15 Ay o doc ERE Y =0 \_( of aM[u i #/QngﬁfS/fO
»fm/m‘ (W, 4e =dx=>a%7 . In R iat mfc/: ,
e ngmz_if’: S o ‘i;;qmmp L &= g/x) ézL, _—_:.»--__ _ S /_. _ff:Q{“t ~ 100 AR
N ' | ' S _[ ¥ L AELE s eysbt.
L \A V="Lhx - ' TR : (/;ﬁpmlﬂ tu?/&_( are g /oﬁmw/afﬂ
x
‘ BCh SRS

I a/quof a/rofa _
—'@/Ounl charels sublenct
vaaal aszu
. aé—},&

/% guélwc/: gom cmgﬁ
g0 each amﬁz .
W s Q_{?ﬂ/{; be .9

.77; A /4;/5 ,Z.,[+.,49 - 280"
/ (Ma[e s %zz mejf 10 J
A 0¢+6’ gp°
ABE =it =907 .
# exerim mda/f, sf @ Hangle.
/< the Fum %7:/0 g?/m[efh/wﬂ’
My//s) i _ o

A BEC = 4 5/14 (~S¢5 " EB=FB(pdes) .
oé =3 (proven ﬁ’uam/)
Ec=Fc Om'”w’” p,/ﬁn@
E8L =, For ( ﬁ’fﬁ’f mﬁlﬂw angles in. m;&ommr i
_ N /y A el
fut EBL +FEL = ZAE (odfneint af@aﬂ//_f)
and.  E£im = 180° (f/lf% BAF /s g opepht

’“’"’9

T E o B0
. _PRC = :‘L‘.- 17

190° { aslgacont- mdw/u )

/4 B arg C orte (ZJ#WW

]

]

ABC = /fgﬁFT@




