SPECIMEN PAPER 3.
EXT.Q (Cckow;as)

Quuz‘/wn 1-

de

avalua,ta f '(*ﬂm—

(a) fl/ S s

ST xR
(u/c) Shaw ,thcutg—liag(x + &T+—) =

(b) f 2 dx .
: 1
ey ‘
Lalv “sec?x dx

_Hence or othmwu.se, prove that’ fﬂ/q /71?7_

v

Frony

Zf_og{(/—+ 7)/2} .

”‘,,,_:Que/sz‘,é}(m 2

“ Fok- i’,a/z:ge'x Ahow Iha,t the equaﬂﬂn 05 iha cuhve approximates Jto that 05 S
'b_.-a M‘Juugfut Llne: What does ﬂuw Augg&sz‘: u an asympiote? e !

th g/Laph to Ahow xha,t ithe equa,twn %3 - hxz + 4 = 0 way have 1

Lon
Sta/te the ‘vatues of k aoMupond,Lng t0 each case, .

a - x or otherwdise, prove /thm:

Quux‘,wn3 ' N -V : .
- Wnite down, zhe, -
and Zhe equations o4

“The etlipse E haA ca)utuum equa,twn —; —1—

: senentrnicity, the aoond,cmuteA 06 the 600,(. S ayLd S'
the dmawucu.

.—;iske,tah ,tho_ cu/we, “and mcha;te ﬂla 50(1,(. ‘and directiices on :tha dmgmm

" {a) "Show that any point P on E can be /L(L)O/LMQ}'I}CQG[ by the aoo/tdcna,tu {5 cos 8,
;f'l(l s4in 8) and prove. that PS + PS' is ,Lndependen,t of the position 06 P on the
"cquvo_. o . . _

(b) Eind ithe. equaﬂon of ﬂw_ nonmal n ax the "point P on the ellipse. Iﬁ

ATols noamal meets the najor axis 6§ the aw;m An M and the minon axis in

N, prove that PH/PN = 16/25.

~

A&so AI’LOW ﬂuut Zhe Lcne A biseats the anglo_ 3'PS.

- Question 5

-Show that .Ain A sdn B

“la) J‘ Ain mx M,n nxdx =

‘,':Fuwi the anea A be,twaen Zthe curve g

‘ houzonﬂd,,‘ whone o

- . whose coordijiates . /Le,mtwa £o hiohd
- (&a; 4a).

. assumed comxﬁamﬁ)

Question 4
— )

RARIERRTE 3&)/(1 - 24) detommine _
(a) 12| (b) Re(z) (@) mlz) * () 7
_(e) 7+ 7 ) 77 o g} ang 2 (/to the nemut minute)

Iﬂ the comp&ex numba)w z, w a/Le lLdlLth by w =

22
w 45 b4 duwbefs . )

Fwd the liocuA 05

b) the Locus 4(1/-19 z
{d) /the Line x = 3 :
Ske,tch ﬂLe Loel of z and w on an A/Lgand duxg/uxm ,(.n each cMe )

'rr/‘3 \ :

= cos(A - B) - cos(A + B)
316 m nare unequal .cn,tege/m plwue ﬂux,t ‘

N

(b) f unzmxdx = 1Zr-

F/wm glw.pii,cca,ﬂ com&de}w/twyps, on. o/the/wume movz that if 0 < x g, then

Ainx+ sin 3x>0

S

a,(un X + Adn 3x d th
between ithe Limits 0 and T, -(a > 0). ? an ¢ x ax,us

“Find-also the vobume V. of the s0id obtained by rotating this ared.ab '
x‘__'xus and. prove tha,tv /1TaA : Y " eaaawtthe,

'd_e &8 pro jeated ﬁ}wm 0 with Anitg peed Vatan angta o ;! ;

:cayrl(s/4)

fc&e passes ﬂmough a point P -
dnd vertical axes through 0 ane,
5Vag (when the acceleration due. to g)uzw/ty,
“and §ind tﬁa Lime aﬁ 5ugh,t fom 0 to. P, .

Show that UV =

1£ ik possible fon this pa/utwla to be p/wjeczﬁad from 0, at a d,cﬁée/uamf
angle B tu ithe hornizontal, with the same speed V 40 as to STLL pass

through P, - Find the aa/utezsmn equation of Aits paﬂ'L and hende de/te/uncne .
Zan B,




Zuestion 7,

o) Solue ihe equation 4x3 - 24x2 + 23x + 1§ = 0, given that the noots we
A arithmetic proghession,

[Ll) 1§ o, 8, v are the hoots 0f the equation x3 - 7x2 + 18x - 7 = 0 Mnd
ARE vakue of (1 +a2)(1 +82)(1 + YZ)

(Lid) By considening the value 06 f T =T as the Limit of a sum, Ahow

' Lim- =1 g
that z —2—\//1. T
ixand }Lt-l (n )

- !

4

Question §
: \c) Usdng the Lettens ‘A, A, B, ¢; D, E E Mnd how many 'code- WOILdA' can.
be @nmed Af the code- wolLd contain

{a) all 7 Lettehs {b) exactly 4 of ;tha uwtws o

(Solutions to {(b) shouZd conta'z,n suff‘wwnt ewplamtwn to make the method
clear.)

M) Find (as Brigonometrical quantiies| Zhe five {ifth Koos 05 unity,
‘ _aﬁa’_ )LQ)’.VLM ent them on an A/Lgand duzg/mm

14 o 46 One 06 the complex lwoi‘/s Ahow that the othes complex /1002'36 ean be -
uma&sed as a? ", o 1, a—z and Mnd Ihe value 06 aZ + a2,




WORKED SOLUTIONS TO SPECIMEN PAFER "

A 2y xr2 T x2+‘+

[1og (x+2) - = log (x ) + = tan—l( )]2.

1 S
—{_'Lt-)gl+—~é-log8+—}—{J.og2-'%lc_>g4+0}=i
: : i 2

‘dx 1 Ai/sl v
(ii)(a) /(') P =5 [5111 (SX)] C = g—; 0.52u #

e d o oxy

Fb) Noting T (a_) E logea then = (a ) = oF ln2 :
1

Thus [, 2%dx = o i ...__1_’ Shs o4

has {,2°a = [ ] g U 0 2.19’#

. e -
(¢} Integrating by parts, I = f x log Xde
S . 1

. 1
. . - e e .
R 1.2 1 24 .
oI = [log x.x % - =x29 ; =1 .2
. [ g %3 _]1 f12 X .dx(log x) dx. 5e

i
[ STRs
|
—
|
X
@
[
e

Let g A BxiC then g = A<x2+u) + (Bx+C) (x+2) ..

1log. 'E .
eyt

flogx—(—x)dx

(111) (%t /_"ZT) +'%'(x2 U R g oy ; } mJ, HETT 4
3 log. (x + AT+ = ;1){\-* d}‘ (x + /%2 I :A
S P /m” .1
.}'/u' SESCQX dx '

letu-tanx '.'.Ad = 2,4
mm U= secTx dx

IS

Now y' =.0 wen x = 25 then y = 3 and y" > 0. There is only one st. pt., - -

it is at 32 3) and is a rel min.#

Since y" > 0 for all.x (#0), there is no pt. of inflexion and the curve
is concave up. :

The curve.is sketched:

Gk

X ko u/x + 0, and thus y = Lt/x + X. ‘The line y = x is thus
n asymptote to the curve. Since LL/x > 0 for all x # 0, the curve is
bove the line ¥ = : :

omain is all x # 0; the line:x = 0 (the y-axis) is a vertical asymptote
‘the curve. . -

"Clirve crosses 'the x-axis, where xs + 4 =0, i.e. x = BV—_L} = ~1.6.
TWien SV < x <0, y > 0; when x <. 9/, y < 03.when x >.0, y > 0}.
' 3
Eqn.xs—kx +4=0canbewr1ttenx3+l+ kx,leE%’L—:k.

: x

The roots of the given eqn. are the abscissae of thé pts of int. of the

cirve sketched and the line y = k., 'This line cuts the curve once when k < g,
tw1ce when k = 3 and thrice when k > 3.

That 15, the eqn. X3 ~ kx + 4 =0 has 1 real root if k < 3 -2 real roots
if k.= 3 (in this case, one of the voots is repeated) and 3 vedl (and -
:Lstmc,t) roots TERSE g -g-




. a .
(1) In1 =4 fx)dx, put.y = 4
: 0 )

X, l.e, X = a—_y’ dx = —dy
dist. of P from focus § = e

) . By deflnltlon of an ellipse
'\When % =0, vy a and when x = a, y =0 - ; ’ dist. of P from corresp. dlrectm.x -
‘ o : S— S, . P§’ - _ 8,25 - e

‘0. a ) . 1.e.ﬁ~e,le P?—e.PL .—-5—.(5——5cose)—5‘—3_cose

1 .
Also %: e, i.e. P8 = ePL' = & (22 4 5 cos 8) = 5 + 3 cos ©

value of ’che definite 1ntegral is lndependen't of the vam_able used

Thus PS + PS' = (5 - 3 cos.8) + (5 +:3 cos 8) = 10, which is 1ndep of

{Thus f f fla - y) dy f f (a - p)dp = .f f (a - 2) du gte} the pOSl'tlon of PonkE #

I= ff (a—y)-‘—' dy = Jff(a-y )'dy=- ff (a - x) dx# S:ane the - l
0

|

|

i

{0R PS = V{5 aos 8 - 3]% + (4 3in 0 )4 = Y75 c04%6 - 30 cod © +9+16 54128
. B O = /T6+9 cos®0 - 30 cod 6+ 9, noting 16 ca/_>29 + 16 8in%6 = 16
Yow J = f X sin x dx Y h; {7-%x) sip (mw-x) dx, b b' . C . . , .
: o 1 + cos?x ’ o 1 + cos?(m-x) Y above : o = \/25 - 30 coh B8+ 9 (‘_04546 = ¥{5-3 cos8]? = 5—3 cos 0
_ (w-x) sin x dx = .f“ ¥ sin x dx ]’Tr % .sin x dx - z . Simy. PS' = 5 + 3 cos6, eta) ..
= T % oonla = B Raarnny PR — . : ' '
o 1+ cos™ o 1+ cos®x g 1 tcos’x - ‘
20 = fi_n.l%)_g_)é_x,let U =cos x, Lt du = Zsin ¥ dx R ’ - - -
0 ' 4 - %2 y2 2% | 2y dy ' dy _ -16x
-1 : f +(D) From o + g5 = 4, then 22+ X 5= 0, d.e. 2L =
-du du - 11 m2 = 25 ' 16 i 25 © 16 dx ’ dx 25y
B e e T Rt . : 465 '
. -1 P (5 cos 8, 4 sin 8), ___= -16.5 cos @ . ~4 cos 6
2 : ! . 25.4 sin § 5 sin 8
J=n /4 # : .
- \R\‘Ke,tx=5c049,y=4bzéne. )
5. Tnthe eqn. EetTont, a=s b=y o ' o T;l.— B s, gl = 4 cos 0 and . dy —5——.——4 ol 8}
= a- gy fig T i, a=5,b= ) , : C ,:em?ﬂ;- i, b _ A T
From b2 = a2 (1—'e2) 16 = g5 (1_69) fered=q 16 e 3 . ; Grad of normal n is 5 sin O/H cos 6, and eqn. of n :LS
: > R tROT 25’ =5 o : . R
. g . ! 'yiE 4 sin B = ——————3 522 g (x -~ 5 cos _e), i.e. 5'_>.s—1n 6x - b cos 6y = 9 sind ‘cos6 #
Coords. of foci 8, S' are (+ ae, 0), i.e. (—.1_5::5, 0), i.e. ( -3, O) # ‘ : ¢ . ' EN o
) , + o L : -This line meets the major axis A'A (y = 0) where % = 9 cos 8/5 i.e. M is
Eqns. of directrices are x = - a/e =~ 5/(3/5) = I 25/3-# SRR (9 cos 6/5, 0) and meets the minor axis B'B (x = 09 where y = -9 sin 6/4,
. : P_‘_J"- . < ive. N is (0, -9 sin 6/4). ﬁ
—=-25 . . Arngend ot T =25 ‘ PM _RO
3 | Ellipse £ =y In the flg, OM is parallel to RP, and thus = = —
~\ : B St =R PN RN
! _ _ . )
L . N 9, . 25 sin. 8
dbl ‘ ,NowRO l1lsmeadeN LLSl‘ne.+ESln9~-—u-——
RO _ 4 sin © - 1_6 PM 1_6
. X ThuS R% = 75 sin 675 - 25 °nd thus PN 25
gy - -
A D = (OR AS OMN, RPN ane sinitan apd hence N - %% o
K ' Mi_ 9 cos 8f5 9 25-9 14
This givesp < gGigt s o5 and thus g = Bl o 38
L b v : . o "Note fon natios-along o Line, 4t is betten to-aveid the distance 1
cirecitrre otP oo - divectrix.| formuba, fon then, if ¢ = cob 0, & = 4in'e . . b

e '
(a) Subs\t.l' coords. .of P.(5 cos B, 4 sinB-) in the eqgn. ;0f .E, then .

e i
+ G Si‘g 6) = gos' 0 + SanS =1, and thus P




- Thus arg Z =

: (180°

- 79%21) = 100°18" #

TR /(B TSI T )T = /T T YIRS - 16 (16c% + 2552)
5 &2 25
-5 4B o
PN = /(5c)% 4 (s + 9s)% = V3507 ¥ ?25532 = /25 (1607 ¥ 25s%)
_ 4 c W Ty o
. PM/PN = u/5 ¢ 5/4 = 16/95 4}
Grad.' of PS'= ”.—S—il]—L = 25 _ ‘a;]d grad. of n — M = .5_S. -
B 5 cos 6-3 5¢-3°. ' n eos 8~ ke
. s _ 158 & :
Tan MPS = 4:‘ 5: 3 _ [25sc - 158 - 1iBsc
55 s | 2 2
1 t g 5a-3] 3 120c” - 12? + 20s
= {9s8c - 15s = |35 (3¢-5)| = 35 =3 sin ®
20 - 12¢- L (5-3c) | L L
Tan9PM = |5s - us ' o
e L 258c + 158 = 163c’
55 Lsg 2 2
1+ e Tors 20c” + 12¢ f 20s | )
= |9sc + 15s| _ |as (3ct5)| = 8s = 3 sin o '
20 + 12¢ 4 (5 +3c) [0 [
Thus MPS = S'ﬁM; hence nmormal n bisects angle S'PS.#
A R S L EE LM NPT
R W E R W) ¥ T TIHR 57 5 .
(a) |z| = "iwail _ lusail _ AT L
1-21] ~ 1-2i] Ez;z—ajz 7 &
= /0T F 1,2 = I+ 12T = /5 #
on |1 /‘(—;) oL = AT
L ) ’
(b) Re (Z).= ~2# (c) Im ‘(Z) U# (@Z=-2-111¢#
ST 5 5 . 5 5
Le) 2+ Z=-u # (f)zZ=(—2)2+(1_1_,)2=4+121 =5 #
: 5 : 5 5 25 2 +1l 4 .
o 0 i g%
“(g) In fig. tan 6 = 11/2, and .7, 8 £ 7942,

(ii)(a) Ifw = ZQ, then |w|-[z ]-[z]

-The - Locus |z|—3 represents the cirele centre 0 radius 3; W moves on the i

circle centre 0 radius §. unlts #

4

qu

If w= ZQ, then arg w-= arg z

1 ax1s #

= é arg z = 2%/3

Locus of @

e locus arg z = 7/3 represents‘the ray from 0 inclined at w/3 to the
isitive x-axis; w moves on o correspondlng ray ineclined at 2w/3 to the

',"fd‘

= X - y2, v'='2xy

' 0493= T AN ,
. Ay=ar
' s 0ﬁ%~ -
Lo cus of 3 R
//<FJ7
Locus of wr 4
ary
: 3
V3 VI g
0 - : = o] AL
et w = ﬁ + iv, z- 2 X + iy (where u, v, X, y are real)
W z2, then u + iv = (¢ + iy)2 =-(x" - y7) + 2ixy.

2 -
en .z moves on the y-axis, i.e. x =0, thenu = =y_and v = 0.
hug, since.v = 0 is independent of varlable , the locus of w is the

= 0,-i,e, the uraxis; however, u = -y~ < 0 and hence the exact
is the réal. axis for u < 0. ;
o T I
-5




“(d) Fr-om (c), if w = zQ, then u = x2 - yQ,‘VL = 2xy

When z descrlbes the line x = 3 thenu = 9 - y2, v = 6y

Il~

HEliminating y, then y =9 —u “and y2 (v/6)

Thus%%:g-u,le. v2 =36 (9 - u) = ~4.9 (u - 9)

The ‘locus of w is the parabola, vertex (9,0) opening to the lef‘t, w1th
focal length 9 units, i.e. focus at the origin. #. q\'v“

/%A ’ S~

;‘}&:,_#.q @—t

’ 0 - 3 r;c g’FouIZO

Lo cs oyc’é{ :

cos A cos' B + sin A sin B
cos A cos B - sin A sin B

5 cos (A-B)

= cos (A+B) -
cos (A-B) - cos (A+B) = 2 ;in A sin-B #, where A>B
(a) f OTrsz.n' mx. siﬁ nx = 1'6' {cos (mx—nx.) - cos (mx + nx)} dx
6‘“{003 /(Im n)x - cos (m+n)x} dx

N N - 1
L [gin (m-n)x _ sin (m+n)xq
2 U men mn 20

=0, # since sin 0 = 0 and ain kn =0 for inbegral k

ER ., o

7

‘ ('13_') Using result cos 260 =1 - & sznze s T e. 2 sznze = % (1 - cos 28) then
) TI‘

™
. 2 : ain 2 mx
dx = L(1 - 2 = - = =
6’ sin'mx ‘x ,6 %5( cos 2 mx) dx ./5[x T ]0 5 LS

\

sin x has period 27 and amplltude 14 1 sm 3 x has period 21r/3 and
amplitude 1/3. Theseiare sketched on“the same dlagram, from these the
graph of y = sin x + 7 sin 8x is sketched.

Tk =

thesketch,sinx+}3—sin3x >0 for 0 < x < 5 # . - » .

red below curve y = a(sin x + %sin 3x) for x = 0 to x ='7 is givén by
L 1, j 1 T
f a(sin x + 7 sin 9x) dx = [—-cos X - g cos, ax]

a{(cos Tt %cos 31r) ~ {cos 0 o+ %cos 0)} = —a{( 1 ——) - (1 + —-)}‘—2-0—qun1ts #

generated about the x-axis is given by

i 1
ma”(sin x + 7 sin 3x) dx

T .
26 (sin‘x + %— sin x sln 3 + %— gin’ 3x )dx L )
2Fm 2 .

['5 + T o + = %] » using the r_eeults of (a), (b) above

2 2 . . . . .‘ . N .
517a . _1220a_1 - S .
=g — units # -‘ pratg =g aA # - "

-8




6. The only force acting on the =~ =~ A
partlcle is its weight; alr resistance
is neglected. The eqns. of its motions
in the x, y dlrectlon are mx = 0 and
ny = —mg . .

"The inltial conditions are t = 0, x = 0,
y=0,%=Vcosa = 4V, y =YV sina =

8. L 5 '
5

'Integratlng the eqns. of motion and

using the initial conditions to-Ffind
the constants of integration we have

n

5

- . n
X = O;.% f Y éos q = E-V; x = =Vt 7]
. . , ' B 1 2 g
y=-g;y= —gt +V sina =_7gt + —-V; y= 5 gl 4+ Vt

“"since’ the partlcle passes through P (Ba ua) then

8a E-Vt .. (1) and ba = —%—th +.%-Vt o (2)
‘ : 2 . .
From (43, t = 29 ang in (2), ua ==l g 10027y | 8y (L0ay :
v 2 72 5y
50ga’ ' 2 50gal SR
Simplifying, % = Ba-Ya, i,e. V° = 25 , .. V= 5/&5. #
. Sy D
. . s . _10a . a
Time of flight from 0 to P is given by t = = 2= #.

5Vga g

If the particle is progected at -an angle B(with the same speed V. = SVEE
to pass- through the same p01nt P (8a, ua) the corresponding equathn&_
to ‘those above are ) S )

%= 0; % = V cos B ; x & Vt cos B
§ = —g; &_=Z—gtA+“V sin By y =,—E-gt-2 +.Vt sin R .

O

From x = Vt,cos.f, t = x/(V cosB) and thus the cartesian eqn. of its pa1

1, 2 X 1 xgsec B
y = g ( 5=+ V ( ) sin B = g —F—— + x tan B
2 V w08 B V cos B 78 v

Slnce the paptlcle passes through P'(8a,k4a) and noting V= 5/5% still,
. = (64a?) . B .
. .,Ha'—;fz g. 253g 1+ tan B) + Ba tan B,

I

Slrnpllfylng, 8 tan’g - 50 tan B+ 33 = 0 i.e. (4 tan 8-8)(2 tan B-11) :

= 1442 # (tan 8 = 3/4 whan b =a) B

(1) Let the roots be'a - d, a, a + d (these are in A P, ) : !
rNow (a-d) + a + (atd) = +24/4 = ¢ —~(1), i.e. 3a = 6, i.e. a =2

and (a—d)a + a(a+d) + (a+d)(a d) Qs/q __(2)

and (a—d)(a)(a+d) = -18/4% --(3)

n
N
[

Sy . a in (3) gives (2 d) 2.(24d) = —9/2, and Y- d = -g/u, i.é.
"d% = 25/4, t.e. &=t 5/2 :

2
®
3.
o
1
R
fa
]

.5/2 roots are -%,.2, uk

2, d = ~5/2 voots ave ik, 2,

B

given eqn. has roots -%, 2, 4% # . L
R 1§ a = 2, then (x-Z)‘x’A a facton af plx) = 4’ - 2l 23x + 18
d4v¢440n oh at A&ght the othen factor Ls (4x - 1éx - 9) = (fx—é)(2x+1)

plx) = (x-2) {2x- 9)(2x+1) and Ihe neqd “hoots ane %, 9, 9/2'#}"'"';

) If‘a, B, v gre'the roots of £3—7x2+18x—74= 0, then

8+ v = 7, af + BYL+ yu.= s, &SY =17

F(1+82) (14v2) =1+ (a2+52+y2) + (a282+82y 2+Y2a2) + 0282y2
/a2+§é;yz (a+B+'y)2 -2 (aB+By+Yu) (7)2 - 2(18) =
0282+82y2 4y 202 = (aB+By+Ya)2 - 2(mﬂ.ﬁyfsy.yd+yala8)
s%ﬂyﬂa)z ~208y(atbty) = (18)% -2.7.7 = 26 .

' (1+a’~)(1+52)(1+y2) 1+13+226+(7)2 = 289 #

The eqn. y = inl—x) represents the 'top half' of the curve
x(1-x), i.e. y2.= x(1-x) i.e. x24y2x = 0, i.e. (x—2)2+y2 %,
the circle centre (3%,0) rad;us % unit. :

vi(1-x) dx represents the area of a semi-circle and its value is
a2 = 3 '
vide the interval [0,1] into n equal sﬁb—divisions, each of width
1/n and construct the rectangles as shown. Sum S of the apeas.of
ese rectangles is .given by . :

EE(h) +82) + £(3R) 4 vvvnsr. + £(ATIR)}
c e, (-1
£ fn) =L 2 £@) =
=] D =i

-.:1];—\'

—-10-




_ i . . e . : v ) (ii) The 5 £ifth roots of unity are the
=2, % vYr(or) o ' - 5 roots of the eqn. x5 = 1. Let these - .
B opet : i o o roots be of the form r (cos & + isin 8); '
: : n- : . o :
1im 1 at sight r = 1.
". Brea 'under' curve = . v i_ Yr(n-r) » , A _ 5 A ‘
r=l Thus (cos 6 +1isin 8)° =1, i.e. .
n-1 S o cos 50 +isin 56 =1 + 0i s Xl ek
gince this area = w/8, then lim z 2 Vr(n-r) = 5 # ! . ' ) ' '27'750 ﬂ—
. . e r=l. - - ¥ - This gives cos 50 =1, sin 56 = =172

0 °
- _ s Hm//S:IH-H'
whence 58 = 0, 2w, 4w, 6w, 87 and

o
%[3?»\

. 2r 4w. 67 87
8= 0,5 T e B

The 5 fifth.roots of unity are

g:

/%(:K\ "// ; %, = cos 0+ isin 0: =1 -t an. |
s ‘/~\i~*\ JJJ
N,
PN AV

»
u

03—2—‘"--!--;'L:;inz—-'T
g TeOsFTTASAE

2
3
3
D
O\
<~

PR

3
e
‘
A

NS

/7 : \ ¥3 T o8 3 5
7 Ya AN\ :
RO\ %’/\ : \ ) 61 . .. bW _ .
[/ —RK} N X, = cog z— -+ 1Sin ¢— )
/\ﬁ\x*y\ // . - % 4 g T EE 62
% N // ' ‘ o NN 8r . . 8T o
. /g NN A NN/ ™ cos g + isinm ¢ # £
%\1” // o WY 72 St lle o e cent : ' .
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