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Trigonometric Ratios Unit 5
Tentative TEST date

Big idea/Learning Goals

In this unit you will extend your knowledge of SOH CAH TOA to work with obtuse and reflex angles. This
extension will involve the unit circle which will allow you to understand that inverse sine or inverse cosine or
inverse tangent actually give more than one solution. You will learn how to find the exact ratios for special angles
without using a calculator. You will then learn the differences between a trigonometric equation and a
trigonometric identity. You will practice proving different trigonometric identities. Finally you will review Sine and
Cosine laws that you've studied in grade 10 and see that the calculator doesn’t always give you the solution that
you need. You will learn how to interpret the results from the calculations and decide on the proper answer.

Corrections for the textbook answers:
Sec 5.6 #8 4138.9m #9 97.6
Sect 5.8 #9 7°

@ Success Criteria

| understand the new topics for this unit if | can do the practice questions in the textbook/handouts

Q\\,\\'s\n . # of t d o) Questions | had
2+¢{ | Date | pages | Topics #orques. cone s difficulty with
“ ou may e asked fo show them ask teacher before test!

_ Primary and Secondary Trig Ratlos
me 2-3 Sectio )& Handout ‘( “ \2|\5 w
4-6 Obtuse & ngles on the Unlt Clr(iéb -15 days
Section 5.3 & Handout we ¥ By vad s

Using the Unit circle — 1.5 days
b, L» 79 Sectior(’5.4) & Handout (:\% \],

\vadll 10-12 | Exact Values using Spec?m\) ALL (M l :kl\ AL S\M\‘ \(\WJ{ ¥

Section 5.2 & two Handouts
(“\,\e(\/ )
QUIZ no calculators

Trigonome ﬁf entities & Pro f
13-14 Secglon 5.5 &Handout 0\% S )\QJ

Sine Review & Amblguous Case
Ve 15-16 Secﬂokﬁw) *+h4 s 31%
\© 17.18 | Cosiné Caw ReweW & Sbive 3D Problems
4 Section 5.7 & 5.8 }'&h‘% | C.4 ’V_),,H
o e aRes REVIEW — 2 days? !
%\A \f
Reflect - previous TEST mark , Overall mark now
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1. Since you will be extending your trigonometry knowledge from grade 10 to be able to solve obtuse and reflex angles, it
is a good idea to review the primary trigonometric ratios, or SOH CAH TOA, and Pythagorean Theorem.
Summarize what you should know: SN

S CA § ’\“;% g 0«“’3 G (s
AT S W /3

W
o %, ot

2. Solve the following for X.

a. b. c.
47 cm O(f :
oy "
oQg X oy 32 cmd
%Od %/ > 135.1m 161.1m
N\~ L\

D 1\ E

. X A X = M Lo

B = (L W ¢ =C 2
Waks o AN

K= \S) ps\m 4 % = R
o) = "o - @ o9

Ddwm= X

3. From the top of a building, the le of elevation, of the top of a nearby building is 28° and the apgle of depression of
the bottom of the nearby building is 48°. The distance between the two buildings is 50 m. What is the height of the
taller building?

w’“’b\Q J\e\t\rm\w\»\,\ ~ W Som oridortd
dhﬁb\t dé Aﬂwgms.\»- _ Jown feone hoviadd

- - I — —

Aun2¥= £ WYy =L
G o
SOQC(&J% =q < \’dmﬂ‘é\’« )
yIAY Z 6.5 ) 2

[ \,&W\ oo \w
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D 4. You've been using the primary trigonometric ratios, there are also secondary ones.
Summarize what the secondary trigonometric ratios are: CD%Q n '\—t
LoSRC hnt \ secant \ ﬁe
— - - _ - &)
i Y SR B B QR N O
sy o el 09 I
5. Find the following ratios (DON'T find angle unless asked) 6. Find the following ratios
@
W 8.7m X B 480mm _
480 mm
11 4 m 72 m 680 mm
W N ’
a. cosY= _‘\_\:)%, b. cotl = Oﬂ a.cscd % b. tan B
=Y = 1 21 \
WY 11 =1t
\2
i3 et , 8. If cot@=0.4732 then what is 67
7. If sin @ = —then show how to find the values of csc & "
Lrec\'gnwl
’kuV\B = J___
0 Y13

0= b ( 357
0 &5
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Obtuse & Reflex Angles on the¢ Unit Clrcle\

e unit circle, you need to learn some new definitions.

u 1. To understand the way obtuse and reflex an
Define(or show on a diagram) the following terms:

ot - 3 = (00 = Yo0= -\
—k»
- 1 1V\{\'€A
s
terminal arm initial position positive angle rotation negative angle rotatiqn
Q\oc‘(wdﬁ

0 Y™ }( 0 . x\% edM\sc

(;\\/\::ts MOM'X\"’” 0 M\Q % fk w’(ﬁw

C\to\-b (d\\—a:> Vo&. F- YD L)~‘S
o\

co-terminal angle standard position principle angle

f |
P 8 L e 360 We&iﬁiang © \e

related acute angle

6( V‘)O\A
o S, A~ ) 0 % \
oW K ) g‘o ke 4. \v Wk —ats
)(\350 \3n \«w& W Sowe clockist W7 st ST R arani) ex. ) wS
o Lo (g [
quadrants T acute angles %V‘b obtuse angles reflex angles

/E ) o Q
N o G290 Weves W

2. State%he principal angle and the related acute angle, then stagwo more co-terminal angles.
a. r‘rg 0 b.
W peph= W0
(-220 <%0 .
R w | gewph T
0 /AR _ :\/50
® N " P WKSM\ SW;,{ Qqs’\\w@
R 3 Aw
W\ﬂ*ﬁa o
QC\A\{ QO*C(W\\\"“’& - Q,\g .
(Rpsde pat) » - 08
5 ramivd-= v orgle o - U
= \’\D &N!\( 0\\1 a(w‘ﬂ) o
S/ %0 - c\afs
4

\gxo ’—OMO )q)Qo )%0 -
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3. You must understand why sometimes ratios are negative and sometimes positive. Answer the following questions to
see what the pattern IS/{}CS &L ~- “3(‘)

a. Draw the relatedacute angle 20° in each quadrant, b. In each quadrant, use the calculator to find all three
and state the principal angles each forms with the primary trig ratios for the principal angle in that
initial arm. quadrant. )

N — 207 =
2 b0 s 0 =

c W o> 1o 20° °_
:\N Q 2w \ ’ Vj)m) /
o 0 n g 20
200 = 340 S %‘10 0 WM

© : tosirt
. Whatd ‘&‘9 it ’? \ :
} ?W a'“': );(":: I;: 3@ am\b 0@%‘ d. uWhat does the acronym CAST stand for? ' ?\S

Al s e seronm AT
ML fafios O sant Wob Casirt 1 o5 n -
ﬁ ’ Aﬁ&f&*o Co\‘ﬁ\ﬂ ) &‘p ﬁ 00) ;wﬁ 'k . P\U., ard Q‘,s w o)

S e W o8 n T
T’g&,\ s ﬂ

4. The acronym CAST is not always useful. Angles can fall onto the x or y axes. Answer the following questions to really
understand the new definitions of sine, cosine and tangent.

a. Use the calculator to find all three primary trig ratios of
all the angles that fall onto the axes

b. Compare your answers to the coordinate points that the
answers correspond to, what do you notice?

. (PN
anp - s e - ot
- WX (.\:SQ/ (c= \)

(o ~ Ve 4- (oo dined  On Y
Wk cicde

-km\gmbc —is e %\v‘m a}i Aecmmnall 0um

What are the new definitions of sine, cosine and tangent? (Keep in mind the cicle doesn’t have to have a radius of 1.)
Also, what does the pythagorean theorem remind you of here?
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a 5. You CANNOT rely on the calculator to give you the answers that you need anymore, to see this, answer the following

questions. \\W
4&"‘ = (" 5 a. For the point P(=3, — 5) find the
3 /@ foIIowjng ratios: ( (
-5 ™ ~S\™M
F - ———= =
-3
o\ cosf= L _ i t}gﬂ
¢ On M
~Ir* tanf- D . ~-S -5
$ v(>9) U 3
-3
2 2 c. What do you notice with answers the
-S ,,g"v‘ &-’cy =C calculator gives you for 87?
vy /e Lo = A answiers MM&’%*
aQ 1
k«}l)«&,ss <X 90\;?( K dan e X
G Woded U aeide = 5%’
M =Y
. 0
@ 6. Forthe angle —170° N, 7. For tan(—140°)
a. Find the related acute or the reference angle a.
y'\’jv o : \ \'() MW‘\('
&\}?C —P oY 0 (”) e
: =10 b
AW v

°

b. Predict the signs of all the primary trig ratios. Explain
your choice usin and using the new

dfe\ﬁnfiti_qns of the trig ratios.
S\n\' \’iﬁ) = +/@ SME S vbu&\ow >
Cos ﬁ“) 'f/o Gl oSt 8 L \«Q,L%bﬁajg

)WK \3“)) @/ %\Y\kL B&(Vh\\\olmh
‘OS- S °Q’~
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b. Now use the inverse buttons for
EACH ratio to find the angle &

= Sin L‘s@‘> -1’ ‘:‘;’

= (%' k’l’—\g—z—“\ SP\Y ‘\_%o,h\aa

b= ()= ’J{\_

uWhat must be done when you
use inverse buttons when dealing
with obtuse or reflex angles?

\50\»\ N&d Yo Qo
[N \Q\\}(\M» S ad
-0

g»q:&v»:v&)

Sketch the given angle
b. State the principal angle and the related acute angle

c. Find a few equivalent expressions to tan(—140°)
that give the same answer for the ratio.

Ao (-1 = 4 ) *
= ~don (-0
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Name:
Using the Unit Circle
1. Predict whether each value will be positive or negative. Explain the MEANING of each ratio.
@ a.tanjos’ = (£0< b. sin(— 1150)- /@ B e~ (033() Q/,
Jpreogad 15 5\‘@” s\u [t aﬁ;\,\d’e (ogive 18
% )(Q(W\\\\ g \\ -h_n, 4 L”‘
W N) ond 1Y
8 50°
. /V ,\'\_., w\‘)‘ (T"gj
WS & 73)
oy ’\6 _ 6\0 oulb\)v 3
2. For all of the above state an equivalent trigonometric expression t esmal i i ngle,
gives the same value of the ratio. f,) (;50 “nT 5 o . i
_ e — — Sn i c o
Yo BS = Jals” wt © an (IS g D st = e
(& Ahn ARt =7 oells Mo > oo W g
= - AN _ 0 _ g AR
- = YW \“3'\! W g e 10" Wil
— W2 - - WS amW o
3. Find the foIIowmg ratios without using the calculator ]
@ a cos(— 90& E )(,,l b. cosl80°= 1 = .. tan270° =M -—1_ d. sin360° = & S -
‘ % ("\\S

O

w&mé. \
AN (V0
' \0) %’
0 ‘)'\

4. Find the angles without using the calculator—> ﬁ < % ¢ 3(’0
@ a cosf=-1&x b. cos@=0&% - Bno- 1 d. tan @ =undefined
l&ex Tex ? % )
%: 0 AN
(0\\\
-\
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- % Y

Ty vy Jeelew oy o P

m 5. For the ratio sind =g%\‘é,)the angle @is in standard 8 For the point P(~2,0)
Y

position i.e.0° < 8 <360°.

Name:

a. Sketch the angle, €, in standard position

6
a. How many answers for & are there? o &
d Apswes %“ ¥ K7
' cmee 1t em A 2 \
o W o %o

Uq b. Find cotd — - (3 = ':-L
b. o te, obtuse or'reflex in Quadrant ll| - = Q) 3
flex in Quadrant\V? \f
c. Find all possible measures of & in the given domain. ¢. Find the angle 6. m
"°"‘f)\‘ woltt A0 B elaked acwe

g oM N—fam\wu

N %
%{/ys\\ K’g) Now W (?N
- Q
% _ 'a\«o @\ - %‘DH
Ao °
= s
m fa For the ratio sec@zbrg‘,’the angle @is in standard 8 Flc:J.r tge pm;t (.=7)
-3y a. Find csc
% \
position 0° <& <360°. N-") ¢ oy =_\
a. Find all 5 other trig ratios for & SMB’
x .
S\V\% ’:ﬂ‘(‘ = ﬁ 1.1 1
Y X -\‘J =Y
:L = =2 _ L =
o5& ¢« v 3} 4 \:')L: Y
Y. iﬁ' \’51" -9 o
doolr =X S

X
= G
<X _u 2wl k)
(ENAVAS S = ghd b
Y 36T 7
(}0&% = X > 4 g’i
J & T
b. Find all possible measures of & in the given domain b. Find the angle 8.
o
L)
\‘\\. - ,j‘
Q7 W= ﬁ\‘\
] —_
’(3‘1 w
X%
oL § -
0L =
T
{\
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9. When trig ratios are 0, and sine/cosine are +1 then: 10. If trig ratios are somethlng else
2 O A e
@ A{{M (S el y o 22 \0}“6 O Do (V\M)L worle A<
D) O SN N}
@) mah M At 1 e LG gk 9N Q‘pm whee, age (5) o
Yo £ K duodmad ocsjels) eace Dy Resdo o w
XTW axes) @ \)\sa sjmw&»a Yo Fowe o
11. Solve for angle if <angle<360 N é,' GL
i3 a._z::\Stan@) //):(\"“" b. ~4sin§-3=0 s o Blin p— 056 )
S S ~Ysm)= L& r
5“’\6 ,-} \’ (0\43\\ %T—S\" (0 3') 20

(ovt§,. %{._ S K)\ =44

i cosa=_(l 2
4 \/

f.cscp=—4
snd = ~J—
ot Q= s\»\ K»\\ Wy

d?\" ay (?{/ Mo
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l
Exact Values using Special Angles =~ W\ Moavde A an reo ‘““’5\%

and why?

3 cos30° = 0.866025403...

D 3. Almost everytime trig functions are used there is rounding error. However, it is possible to find exact values for some
special angles. Draw two speC|aI triangles and explain where the side lengths come from.

//)Q\\r&/\\( l,%aﬁc LS A Ko\ ‘%E%\A\\(&xﬁ(u& k

7
_ f % &I*M = C
\\g\\& e abEe ol (Y A
w T\l 1 \»‘s(\‘ l Q’ » \}"//Q\ v
&" W W5 \ ‘k\ v u’-} ’ \:" ?}-\1’
% \& \ @ =¢ u% Y /& }1_,,(‘5‘ v (%
</’\_’_‘)

a 4. Does it matter what is the size of the triangle used when dealing with ratios? Draw differ

7 sized tripngles and label
the dimensions.\Show that ratios are sti|l the same.
d .
S\V\\'\q Q,s(aD 7.‘%\)? (’- ):L
S
& 22\ el \C
K b > ¥
1/ LD
=3
5. Find the exact values for all the dimensions of following diagram 3

10
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(D Daw 04‘3\& O‘D{aw Am @La\n) 1,2 L \.\!)\FL @“Y\W*@\WS@%“

ﬂo b4s, 5" 90 Ory
11|Unit 5 11U Date; '\W“}’ L % 60 ambk: ! (ccldiws
T ml"'“'.‘,s qu))
6. Find the exact values of each of the following, without usmg the calculator.
e . N R N ¢ )
m a.csc330’—~ ¢ = ) b.cos 720° = Q°50 )4 - c.sin315° — ,\(_: 0 = —
—_—

, \ ~ . Y \
( {,
\ (\ b)
9
e~ e vux,\\u

@ dtan(-120)_ 3:6. G e.sec225’= X = §; --G

%

-\

— \ h, B 2csc00° - 3tan135"co§*210° @\\)
)K -3\F) K -y %/}Ew o
If\ﬁ (e o ) REE)

E 0D e Taey
) —5} +4 | = 2436

|

q
VL -6

- -&n_‘—z,\' Sean I~ o i

2 30 6 ) < AT 2% 2

-G P
7. Without using the calculator explain how you can find the solutions for angles to the following %0.,
- ° -
5t ) e 0.7 30 I L& e b

a.cosf = N— \’ :5-’ Y b.tan 8 = &4___&

2 Y - -
D
© (\3¢\
SN 0. 28 )
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ﬁ 8. For the point P(—2,—8)find the exact values of the three primary trig ratios for the principal angle that is made with

the terminal arm with point P on it. -4 2 2
! g ® "G'}‘ LAy =1
J{@ r? LT La 1
Q(\W‘\? \ _ S\”} Q:L) X k'gy il
e (o) = & *Z‘ = Wi =<
" R Jeg=v
)6"’“% ::L'f— :%- - \-’ \F;\ﬁ =Y
X v ')m =Y
-$
< “~39
9. Theangle @, is in Quadrant Ill, and sin @ = w —— "Point P lies on the terminal arm. Determine @, and state at least
{ 0
two possible coordinates for point P. . - $2\=(0
(OW)\"' %{; Sn \% 6 Ym\:\x ? (3( \ \3)
0
& B 2 )
s (N\?JL
Sc
2 )~ ZS-;W &wj\w

% V‘\'“‘Q

¢ @
m 10. The terminal arm of @ is if\guadrant Il and on the line \/_y 3x=0. Determine the angle 0 in standard posmon)

Yowa  On \3/ At (este

S\O&L = 3«%5

o RM
ﬁ'y@v* k
’“*‘“5% G :

6 %(’%’D

o e e
. $2 )

| e F

/}/

12
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Trigonometric Identities & Proofs

a 1. Before you begin proving identities, it is important to understand the differences between the following words. Explain
with the use of examples what each term means.

EXPRESSION . EQUATION wb R IDENTITY bi -~
—Wo 2%“&5 S ~ have ooy $ YN — Yave e“b\k S 89
ex. )V'Z*\*g ex. xS F ex. 2xXr §-bx= -x+S
can't SolWe \A\a - can GAVe ,‘b:\\” —cor} so\we
Chr o-p\Nb'DW qu\\)& 30\"« \y\\s) i Uy \[0&/"{ ‘[\( ~ VJ\NL&
2. Show that the following identities are true for any angle - Can ‘Qﬂw )(L-E\m-
LS: in & b. sin” @+cos’ 6 +1

a. tan @
cosf

y y\ L *
s @
.\

e
3 0£ 7z
e * CR‘Q\L C)/F;
34 =¥ <= - LS
<W

D 3. The proofs to identities are not unique, hence it is important to write out what you do in each step. List some strategies
to try when doing proofs.

. Qy ds, oy fom

= . — Const S "\‘6

S B B ot R § i ol
.._W:‘ _ )m}s \/CD of J\\$\1\\¢M\'& A@'\“\N\M)‘V‘( @ 3 V&;W\c{/\\@oﬁ\‘w

o

KR ~we | swh B |

‘(v)w‘)wm W,

Things that you will lose marks for are:
e Not explaning steps or skipping steps
e For writting terms incorrectly eg. cos, sin, tan without @, or sin@” when you mean sin’4 — 20 %\‘ﬂ%)
e For incorrectly canceling or simplifying.

e Moving terms over the equals sign. This is not wrong to do, however the proofs in grade 11 are not particularly
hard and if terms are moved proofs can become too simple.

13
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4. Prove the\fZI osv?zg LS S
i .00 | 1 = Lsinze
a.sin +fa1f cosOtan f— b.1—sin”" 6 "’ 0 )\S (2
s 4 cos$ J \ ) k3 | Sin 6/>% sw\y ~ \1::_—;)
Crbe ‘\ L%) S ) 3
/\~ v (V)
M\.yo)\'u(- Y. 9“ ‘u\( o Kgg
S
w8 + @S5G
Ty oy S
v
W oy + (b U cos €
— E\vj 1S -5 91 ) ‘QM
we o \ S\V
Ik b O
@@:\‘&
\
P % LS
@ c. s}®+2;osz%’ 13 cos” & " 1sin2 9’9’% 1+ cos®
B ' D -1 2 ey
= s (e
. (—o9®)  (Ixeoy
o (iR
VL Lod
A ° S QL\_‘\_%
co:'e C 1Y \/SZKS O\\- \ - y&*yg
N (\*Me') vs
‘M —ﬁﬁ"/_' ,,\,S
sz?é S RS
‘,'c& e. sec@csc@ cot & < tan & f.(sin x +cos x)’ %zl+25inxcosx
Gy o
. 14 asww)ﬁ -‘(Wox
AL Wb
WD o ¥ St s« ot 4 + vt Loy
o " (\/V-\_/
\~ wil Y
W \ “+ Ut (s
& £y o\ o
w’b»{g
5 S
“s"'wk TOs% :‘\S/,P-
s
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Sine Law Review

: lL‘e
8_( Ambiguous Case)
SN—

Name:

u 1. Summarize the sine

oo 3

oW
LN

L=

|G

<.

W\ e

Ny SN
bonedd =6V
— 0
N
YD) s —

law and W.
® o Y X ‘a"‘" 0‘:'
O

o(\(t)\t

A
o \Ju
v o S\\\d \0 S\N\S‘Q
e & g

o

\oder
]l - am® o mC &wv)
N c oy
v
L0 e
— E\:\Q)J w0 ade

3. Find angle X

[ Gem

g\v\%So - }i\i_/
8 ',\\0
0 omSS - amX
WS
A

W =X

3

v\o\( o\o\\hw

a 4. Sometimes solving for the angles using sine law, the calculator gives you the acute angle, when the problem actually
requires an obtuse angle, like in one of the questions above. Why does this happen? And why dop’t you need to worry

about this scenario with cosine law?

Recame W A A

G o\\ o o&wA‘ 1
(e \6 Qr:x} ovrwse -
\é\ovée\l”
Cos &gos\ \)66\“ 3& am X A X
o vefer T W T e o b
e \ A
pw‘ e \Ec%"'d% .
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u Sometimes when the diagram is not given an ambiguous case is created. This can happen when you are given SSA. In
this situation there can be two possible triangles that can be solved OR no triangles at all OR only one triangle. C/

m 5. Determine if there is no triangle to solve at all, or if there is one triangle or if there are two triangles that must
solved. OLg0S5 m eochh o o~
a. InAABC ZA=35",a=3,b=4
() Aok e STk oy
o
y @ frd = qemdsT= 2220 AT e
s

\,\
E > 'L\ % @ )‘\3\& o~ [{0\” 'C\\' JL@W ‘,\.;Q\Q,m“ pl.ﬁ‘("
P( '5% ) Llf”"e) \'\’7‘ Q/-.:\DVJ '\Q“O\'}S

mgogg%\g or V- e
i

@ b InAABC ZA=96",a =13,b=20

b’

>\'b° g\'\aj}c
\> ~ QQ.( oLl OSS v

2 Si Ll
[a

C.

2‘« - \' n
WL aM
7. Same question as 6, just change angle to 45° and do

m 6. Find the area of the triangle
exact value for the area.
LXactvalle

S WA
\' A RS v/ A‘%
by he (o) A ()
N x

w
|
S T A= w0h

K . 2
X smi z P‘: 4> m, o 2
\ A
)
L

R
e RO ANPY
\15\@6 =\ \ﬁ" h 16
Al =W z
(o&'/\v
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Cosine Law Review & 3D Problems

Name:

(®) Summarize the cosine law and when you can use it.
) C'L’.: 0}“\ \oq' — KA“&(’C°§QJV> T (N C’ =

ob\\!bh

SKS.

qu&xquwm~vN-jp

2. Solve each triangle. This means find all sides, all angles.

a.

25 cm B
97°'\

16 cm
Vo ShS AR
S b
\;L oL - Lace Uﬁ@
V= ad e - a&m\m @

S

= LY om

Wave S§5

n C

—_—— L\l
Dobc"' &_‘\lo_‘_c/

ol = AUy -5

ALY )

A \\01' {\;\.";L “lﬂli
C < S &_—_—_j
AR

C- 5 ¢ -0

WL
Ve /’qﬁ
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10.4 cm 18 cm
~
28]
A

B 21.9cm

) g,\,qlilf(z 'UO'\D"
3 (25 1)
LoSAZ m

3584 )
A-/cos"L 3
= 28.1°
SnC o sm2fl
21.4 lo.y
smCe 219 sn2fl
/0" Lb‘ (c\.
¢
W\
Co g2d ot b 2t
LA: 2&'.’
2B= SU.b
LC: qan v
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3. Real life situations are almost never flat 2D problems. Solve the following for x.
( b. )

A Sy AN ..
§= G <o) -2k o

D—. 29.00%2 ...

Gn = D00
\

¥ g * P o

) 1o 0
IStw% =Yy S

m N lO-Y:D d @
. Find

fdy son 0O B 1wy SHS.

Lorgt 4 — a0 w)esds

«kk‘ “\:—\\3\’ = \R.S03..
, oy el
\\a\'&\“\v\s S}ﬁj \xn\~66 ‘NM %:%1 \2 \?L 3
& LR -
9 \d \:b\: A M- 2= \¥ 0N
ME‘*’ @Ck\‘( Top {(,xﬁ‘\w © Xy\_ﬁ “"WJXEE%;\%O‘_\%’-
i % A S (O RET
KK ‘l/ s °
g ;,S‘./ ;@ Y=o
k= Qi
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