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Mathematics
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Examiner: S. Ireland

General Instructions

Reading time - 5 minutes

Working time — 3 hours

Write on both sides of the paper (with
lines) in the booklet(s) provided

Write using blue or black pen

Board approved calculators may be
used

All necessary working should be
shown in every question

This is a school assessment task.The
task’s content, format and mark

scheme do not necessarily reflect that
of the HSC.

e Attempt all questions

Each new question is to be started
on a new page.

Class Teacher:
(Please tick or highlight)

O Ms Collins
O Mr Fletcher
O Mr Ireland
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120 | 700




Question 1 (15 marks) Starta new page.

3
(a) Evaluate I

1

x(x+2)

(b) Evaluate |sec* xtan® x dx

S B

X

c) Find | ——
© '[x2+2x+5

dx
1+sinx+cosx

(d) Evaluate jof

@ mnd [y

Question 2 (15 marks) Start a new page.

1+7i

3—4i

,then

(@ If z=

(i) Write z ina + ib form (where aand bare real)

(i) Find ||
(iii) Find arg z

(iv) Calculate z*

(b) On separate Argand diagrams sketch the locus of a point which satisfies:

Darg (z+1+10) :E
(i) Re(z) +Im(2) =1

(c) Express the square root of —2i in the form a + ib

(d) If z is a complex number such that z + g is real, prove that either

z isrealor|z| = 1.

(e) The equation z3 + az? + bz + 6 = 0, where aand b are real

numbers, has 1 + i asaroot.

Find @ and b, and solve the equation completely.

Marks



Question 3 (15 marks) Startanew page. Marks
(a) (i) Prove that for any polynomial P(x), if kis a zero of multiplicity r,
then 4 is a zero of multiplicity r — 1 of P'(x). 1
(ii) Given that the polynomial P(x) = x* + 5x% + 9x% + 7x + 2 has

a zero of multiplicity 3, factorise P(x). 3

(b) The equation x® —4x?+5x +2 =0 hasrootsa,pf,y.

Find:
(i) a*+pr+y? 2
(i) o®+p2+y? 2

(c) If a,B,andy areroots of 8x3 — 4x%2 + 6x — 1 =0, find the

. 1 1 1
equation whose roots are T and — 3

1-B8 1~y

(d)

(i) Copy the diagram into your answer booklet:

T

(ii) A, B, Care three points on the circumference of a
circle, centre 0. The tangent at A meets BC produced
at T. Xis the midpoint of BC.
Prove that 2AOT = £AXT. 4



Question 4 (15 marks) Startanew page.

(a) The diagram shows y = f(x).

s
~

Draw separate one-third page sketches of the following:

1

® =t

i  y=Ifx)l
(i) |yl = f04xD
ivy »y=fx
V) y=e®

(b) Find the equation of the tangentto x> + xy —y> = 1 atthe

point (1,1).

(¢) Sketch on the same number plane y = |x| — 2 and

y=4+3x—x%
|x|—2

Hence, or otherwise, solve ———
443x~x2

Marks
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Question 5 (15 marks)  Start a new page.
(a) Let P(xy,y,) beapoint on the ellipse 16x2 + 25y? = 400.
() Draw the ellipse, showing all intercepts.

(ii)  Write down the eccentricity.
(iii) Show that the normal at # has equation
25y, x —16x,y — 9x,v, =0

(iv) Thenormal at # meets the major axis at /. Using the

focus-directrix definition of an ellipse, or otherwise,

NS _ PS
NS’ ~ PS’

prove that

(b) The area enclosed by the parabolay = (x — 3)? and the straight
line y = 9 isrotated about the y-axis. Use the method of

cylindrical shells to find the exact volume of the resulting solid.

(¢) The region bounded by the curve y = x? and the straight

line y = 4 isrotated about the line x = 2. Use a slicing method -

with slices perpendicular to the axis of rotation - to find the exact

volume of the resulting solid.

Marks



Question 6 (15 marks) Starta new page. Marks

(a) Aand Bare variable points on the rectangular hyperbola xy = c2.
R IV

~

The tangent at B passes through the foot of the ordinate (y~value) of 4.

(i) If Aand B have parameters t, and t, show that t; = 2¢,.
(ii)  Hence prove that the locus of the midpoint of A# is also a

rectangular hyperbola.

(b) (i) Show that the locus specified by

z-2l=2(Re (2) - 3)

2 2

is a branch of the hyperbola _xl— - y? =1, and indicate why it must be

that particular branch.
(ii) Sketch the locus, and find the possible set of values of each of |z|

and arg zfor a point on the locus.

(c) The region bounded by the parabolas y =6 —x? andy = %xz forms the

base of a solid. Cross-sections by planes perpendicular to the y-axis are
semi-circles, with their diameters in the base of the solid.

(i) Find the points of intersection of the two parabolas.

(ii)  Find the volume of the solid.

W



Question 7 (15 marks) Starta new page. Marks
(a) A castle with walls 30 metres high is surrounded by a moat 20 metres
wide. An archer, kneeling at the edge of the moat, attempts to shoot over
the wall.
(D Taking g as 10 ms™2 and the speed of an arrow as it leaves the
bowstring as 40 ms™~! - and disregarding air resistance - derive the
equations of motion for an arrow. 2
(ii)  Calculate the range of angles through which the archer must fire
in order to clear the top of the wall. 4

(b) A candle is placed a distance [, from a thin block of wood of height 4. The

block is a distance [, from a wall, as shown in the diagram:

b

The candle burns down so that the height of the flame h; decreases at the rate

of 3 cm/h. Find the rate at which the length of the shadow, y, cast by the block
on the wall increases.

(Your answer will be in terms of the constants [, and [,). 3

(c) For what value of £ does the equation e?* = k+/x have

exactly one solution?

3
(d) The function f is defined by
f(x) =V8x — x2 —V14x — x? — 48.
Find the maximum value of f(x) using a graphical method. 3



Question 8 (15 marks) Starta new page. Marks

)
> . -1
(@ Ifl, = foz sinx dx, show that I, = E;——In..z.
Hence evaluate I, and /. 5
2 2 2

(b) The asteroid curve x3 + y§ = a3 is sketched below:

.dLy
a
-a a
S
-a
(i) Show that a parametric representation of the curve is given by
x = acos30, y=asin3@ 1
(i)  Show that the gradient of the tangent to the asteroid at any point
. o d
P(a cos3¢,a sin3¢) onitis equal to Ei— = —tang. 1

(iii)  Show that the length of a tangent line to the asteroid at any point
P(acos®*¢,a Sin3q5) on it, cut off by the coordinate axes, is constant. 3

(iv)  Find the area enclosed by the asteroid curve. [The substitution
x = a cos>0 and the results of Question 8 part (a] may be useful.] 5

END OF EXAMINATION

7



L | = Q& 4k
X{x+2} x 42
[ = (atk)x + la

ey
o
W
»;‘.. =

3 3
éj.z.,-; dx
X Kt 2

i
,7{ Bﬂx - An {:tfz)]

L fpmene) (4]

; [;,z%g-,bafj

(= $4(3))

3
-

it

1
»

Lorrect Solufion © 3
wifk wark(}«j

Aﬁo}! 24 Farﬁa(

m{

€) X dx :f'§{2x+2)-/ A

x*+2x+5
x4+ 25

Aur: . o ([ 222
Crynplede S?ude'é- i h
Agnominator %
us€ =X+t

L Substi fufien -

LIPS (.
7‘_/)2“’4»219)’ )@ﬂ)".;&f

- pnfe's m05) - e () €

/ AR
- agprepriakely

v/ Lopptt b 5/5(‘;'!'
read li/:?"cgrwls

J Comeet
Fv e

fractions co.—rea"fj
but dots not

det answer
Carre:,{*(aj. ¢ 2

Reasonable

3 ﬁem,ﬁ‘! had

use pawb’ <L
fractiors }

0
Su"i *ﬂn%x dx

© o

il

s I3

J

o RV

6 3
&M“X rt%t)mld{

r
%, $M4x74

= e * f
[_s”“ T
R
-z

35

T

“ z
(({%ta/n z)-'b:m?x: -sec’x dx
;U

Ve recognises £ uses |
Frig- TAentity .
cerrectly

‘// copruf

Pra‘m'z-h's/&

carrect
v

answesr

-
(’3{) Fuadu ot Ji #x -
‘a 1451 FloSE
Jet A= Aam } A = L sed &
‘ Az 2 =
C 100
dx = 2

4t ®

Abso, whtmn %> f=o
£ x= T s t=]

!

- . ]Ce)
) _"l’c_,.-— = (......-———-fdd

={Ln’/x-3+,«m} re

v PR——

S@MM

Coryrted

\’/ i

viss rmna/ 1y for
omittiag € “ v
absolupe valst
S'e‘gmi . :I

i) (') I+ Fi ® 3+ o=
3~ 4i 34 3244t
= =25 4+ 25 L
25
= =+ ¢

/ Lapreek Omnsud”

‘/ Layredd Qanaitds

V towedd auna¥
\/W
Py e

Correctly self 1
/ & subshfution

T
ZM = _..,.——-zdf" Corvedd
T Sim x HlesE A Scabostihution
4 N 2 I+ ot + ey in mfeg‘»d
f
= a4
Titie 2E 4 -t"
z
f
= 4
1+t
z
’
= fe(n)],
= An
2. Gorrect
Workiy? and
answes
a4
by ) argf{#-(-1-0)}F i
) g(z-¢1-) = %
/ Capredt
sketch
i) Refz)# Im (%)=
Lt 2w XAiy 2 i = %y
% =g =1
i
Skoteh

€) @eib)r= -2
(a*-b?) cQab)i = ©

: a¥-b* =0
ai: = -/

R a,L*- J—; o
A a

—-2c

a.lf - =0
(a}q}{a‘ﬂ) zo
a= ~l o |
bz  »~f

(a = veat)

I~

This  squase roels 2ot and ~] 4L
(e 2 (i=i))




oy

Let 2= x4ty ) 4 v ¢
o ged e wriy o Lxoe @) () Lt & bt azew q muthiplicty v (71) :§
F4 xtiy X -iy v Ptx). M
- .
oy -z, e 0= )00 gt
2ty
. Py s ) -k Lo &
ooz Vv if9 2 ) Simplife 213 )= ol [ Sl
; X"‘*‘j"/ ( xtigt ). ngred{c.j . C:J(—'k)f ;['r a/x) F (x,k;).& (:()]
; 1 = 4 -
i 2 E'VJM’ T xtey* = (x-k) i &, (x)
’j("‘l*‘;]") P v wses assomphea . AURRE &‘[k}:fﬁ’{ s RL{E)F° / i
g (x*rgt-l) =@ comactly LR A zew o meltiph By T Pitr). Comact provf
fn  ¥FO ™ wirg=l =7 S Comedt (i) 25t It T4z -
U el e iy < -
O Py = HxtrisxtH/Bxt?
z -
27+ ag"+ b2 16 = 0. Comect ey = ]le*gbxflg
Stace 1L s ayvel, Fo ¥ It 43 - ¢ (27:7'r51 +3)
(as coefficdnts e veal)- . Mz,g)(zu)
Jot Mo thard vl 2 ¥
. - . . .3 Ny ideunti fz
Thew (+i Y(r-e) () * ~§ [Pt q] Thao | by (), ecther =3 o=l <o @ Fwg \/fess:ggifm:
s L Gt gy 3 5 1 TS
¥y = -3 N - Aeterimis
. o of Sice plg) - pla) w0 L et A A
Mo, sonen (i) + (-1) ((3) = e B
. - - B 3 f"n’naz(
-~ -1 =~ P o\l—wr-) P(x)= g-}-/} (xH. . o
Ta=f . / cowed o é;n e ) ( ) factoisabon
Fnatly, Awe Asre
G”)(-g) ¢ (-i)63) +Q+i>(i-i,): b
4 .3.30 -3 3 +2 =
|
betd.
GD) rxg- gyt s +2 =0
. iy Term OX, 08, 0T, AL,
) wtepterts Grpen)t 2(xpe st fY S et stoct o on e e
. 4t —2(s) <oxm=g0" [ Sy
Choed @
= b S Comedt amewt pnprmdisishne ot ] v/
. d%_qbl‘¢§¢q22‘3 _ +am5¢«1'i°-‘~+”
: 23 _ual 5B ¢ L2 O LOAT= 0| | i at peint V4
+ P tfﬁ { 95 M“-d}
ar‘—estX r2 =2 PR
TN S WP IR, P A S b adding . DATR e o wyoloe quadeiated
Q%{s‘;«r‘), q(iz*fgzq),ug(wpd) " . [oppesite anglas supplomadty] e
. dgf{ngé/s - ;,H/é)ws'(‘f) «fé  LAOT = LAXT [ngizg SM
on Jaamg ArC
= -2 ' \/WM MQM] ():'md/snawx/&
)(q)g3 Yyt +bx -] Mmmi’oofﬁ‘( mp:ﬂﬁj
: <" -Hx +EX - =0 P8
oy P
3 |- (a) (I} 1 ! PR
xos Y f;Lji I I
PR / > ¢
e el /S
Loxe ?':’_ / -7-‘|’ 5 = Ea.;jm,afﬁ‘i’*
o , . § : in‘f?(a,fv‘
hess ’“‘Z/’"W “s i ! ; o skt ks ]
y-i13 g 32 4{3—1) ~] =0 / ( g
8’( 'g“) - lf( T/ i !
. 3 i
gyt () e ) e ) |
3 1 32
s gyPe 2y 2y -8 - 4y” 85Tty by by e? y y= | 5] j
|
B v |
P
Cie. "7‘13» 22xt+ 20% ~ 8 o x /
¢ i s



Qf ¢ td

) 4= 4 +3x -;r,z
Co= —{:cl—%'-“‘i)

Y= - (x,rq) (x{—l)

-1

“The WW [l -2

44 3x-x*
P VYO - Vg 3:{::!'1 and Y= **31“11
Mbofkf;w;wfw‘mé’&“? '

From. Zhe grapks -wt doe

—g<x -l

>0

rat G e

a2 <X L

4

) ]
4) 4 |9} = §(<1)
\ /v
-2 z & (note: i»'pointy” ot
x= t2)
-4
$z)
/S
x {rote’ ve-tial famgeat
ot 1;1)
Eics) .
/e depe !
/ comest
%= ti-
x
v/ Cﬂneof/m,f)hqf‘
Adffeentichon
/ Corprack vadue
,;f- ai@.);)
corect fined
amauly
v
Gy x> ¢ 25y = oo
32x +509° % = 0
dy  -3Zx
— 60
ax J
~IEEL o Plhiy)
259
F
“omy a,{'P = Efj_’_ \/ for mN o
£ 16,
Thus nermat st )
- = 2549 oA
féi"i - /é’.{, Y= 25"}},1-—2:145(
259> "’iéx;‘j -4y, =0
ao r’?‘““’{ -  corredt subsihction

ard Lxpan sfon

G5 Fetd :
@y 6v) ? {
¢ # J
N e L
i H
i : ;
; “& T
i : €
: i i
| e !
il il
: H
N= (Qaf, ‘0) S Cé,o)
35 s f-3,0)
Direchnces ak sz :%S
Thas NS L g Ix
;"S—r' » 25
3 3
i%
= 35 - 3%
25 + 3¢,
: Ps Ps” . e 3 -
Newr 2w o € (g defonition} | Bomorts | Correc?  soleelon
R oo ted Yoy fews diniovinx
Ps o2 P Hofimibiols wr o¥de,
Ps? 75N co p o
- 35 -, AND o lfan s cowrvla of
3 A’{y‘ B Y ol
. , ar
%, v 3% [ i 3 .
o2 e MS el ooy &L, reeTre
= 25 - 3% Hefn Ko D as
g ¢+ 5%, ok CO AU ol E i g™
2K & iy . -
o .L".SF “‘S?&?w‘mj‘ :,» Ya.’.A/ co.;ﬂé Gf
NS AN

.



AN
£
cid QsHeAd () A
< B A
' ,.Eav \%5”
' \t. nze :
. .
\\\ \
. = * [4
=z 3 !
: ! Alar y = b o oxedy
i
N xw2 : JOAV 2 W[(i 'G z-f)]a
ﬁ.,_ e Coddee o thise wm Dhe Foom o 25 ' =7 (845 ) 8y
£51 o A e~ . Ll P2 AN t
! w) ‘;“_’”_::«—- o~ W&&w Ko Mo Lt ! = ﬁfgjjdg
L 3:«:_‘1{&’,: . Tt har e vedess A, ot [ 5
TEER CAav = wr (g g)ye iy vockiic 2=%, aed | 5 o rzag ¥
-7—J=9>.—x‘ Thiidmets As— | (¥ ]c,
A = amx - (4-9) PN ::;Trj’éch‘A_xi) @x . = ! g 1. %
2 '”’{“"’“‘ Y = Tk,
LAy = me{@ea}eT 24 cornawéj wfes T’@L"f} v B Tr[(gu) - z'x)J'A3/ : *
gt A-y = 4- ZHh cBomge ywE b mehiok ! VP (28T s’
) .-.éz—-?lt BNME  prpr e Ao Somlisesy s ¢ 3
- e . o e e e e e e e —
aVE A awa (07 A werk 3. Aaks s (9 ol
e D senrtes: — Cop it Gn LawHgrone ‘;“"AT %
9 et T PR I “, u.«?’
- ;m-j@,,hxj)é‘:ﬂ A mrwent « ¥
@ ) o6 /,..M.._":/.m-'("' e o e %; ;;; S Laex™ ('L‘r)jlé:f
= 7 3’ ‘3] '50"’1‘@} 7€ 4‘9{"”—‘ Carrract of =Y
e e ot o P st oot it
@ am (i -3 \ wrpeeSSion | o W , o U e
b PR P o
RV i T . i syep of cohment o P L P i .
E S A R w,ea_xn
Correo o4 A
Cerrme o leilas
Corvmect  anrrer Frown /,ev,.;»z R
]
L [ O S V- Gnr bt
{o«’é}...{,.] Fanph S e W Rovert
W lComrecy Ay eav oty o nods s
R R, # XX ar ok
Fotto . ,,7 VY QI L A
/st
uoﬂ'c.cf ¢,£M7¢ f x "y
o Corriif defl o | Aagens o e
‘”C“m% -@h‘/ﬂﬁf,\" [P -f‘;r-
ar - Avninlivs s e &AL
= — -
28] @) laeh <.
[OIORREENE .2[&% -é)
Let R AXviy .
i}&A=(ct.,£)' Siace fz2] 2o, Rer i e w2y
) z, ] s We dave
L
As yeo X . }é,,;),v;g{ = 2{::«11»)
% s s ST s afx-t)
o E -2y P ‘iu}L N
o, s _%_f__’__ -2y ry . (’: / @(49(;) P -
e NPl p Hry T X e . L T Solse,
. ,,\f 2t nww/(i‘(ng?{"?/
:t I N =Y Lo ch) vy =3 W g arkal ervar
?’Mﬂwx at B i 4 . . ( 2: —}1: & {:C P4 I> 2L Copmroet ool
t borndd e
by -l = —x ety : W s
5ot [AM“ horeds Lodatis woild coan Tt B corrg T Giecd mef
ALt fod g A, gEe n H TR Prowe - divecbix MAogenitm ot ceTrtet mpentein § A
But this Cqpais the rtorvdinals G O e=2 S= (2,0}, wiechnitir x=§ J {omk " tamenr Gones
e, et = Zeta 3= fix 2L e ¥ e e
£5 2ty as el . - =2 gyt e
' B 3ok ! Correct 5o 4w w 2 o
) . r o o kﬁb’, e g
) midgrint 4B = (S8 ED 5 (e Zomuctss

£ Fown pait (), eidpond = [% (z), £(55 é»)].

= 3::{11. Ac
3 ¥
Edusiomatory T pocarmatic b, we gt
ay = Betv. 3c
Y % + 1,
cay o= de
€

Frni “/..dr\»» of

12
“»7\‘- at
2L ewias Mes ofor 4{}_’ .x.\}
i, A_)
{M“—’L ):_a,’a ?ma(p,,,l 55,/
Hege ¥ av &

el McoyneiEs  x "‘{V&/”’”‘
x oo of A
of AT &) IG4 £Y
E) Rngrhs ¢ comeve?  So bk
[
Jo——s N

[N

Corre o ,,Ma/,;a,_j

of 2

(3]

&

3 ol

g e
“F RRS e feres,

Corpmit oo %)

ié{)
oVG/
Al ‘ fj “:, ;’;m

L {\%r PRI T AR
CCoTacr SkefoA

=g Shous b il

O gtttz G
e



7]

@) (;) Homfs 2

e |
Zom
x: £ 2
Thito wonttosschrons &l {»2,2)"“‘( é;") ‘4/ /,_,]/

L B ean
44

) . . - . .
/L’};é—z X =0 ‘(j‘-_~10
. e V;Ji’él : 3':: % .t.j = ot +C
i LTS g = ¢asin®

at tzo, x = Yoosl
Ean) . c= 405inB

(¥ e
T & T
El@ "’E=-]pt ¥ Hosinb

f = <
/! " xt Yo &L ) 3=-§t"1 ‘/053105" e
| stre, 370 S €0 ligyo deze |V
M . T F i - F1 S8
&JW@WufWﬁ‘““;"Wﬂﬂ{w . 2 X - S
e, eeprrasirn il , mz&mwu— @(@W ok o ¥ ok, G Q’) Caat ) pare *‘4!
adrrue w Aelows The Aara YT 'L G 3 ekl ¢ ceey  be it _ 5(_2":__._ 2 Yo ( X )’Sln&
Abovt s wcTmémy Belew Do 51y Btk ooy hgen g° - wmga) * Gowse
o 2 rt e x=Ro, Yy >30:
frecas V= 7{'[25"3 * l—rj(éw)"‘ﬂ 2 wreng Ll e = P 20 mb > 3e
no e apeen «,,5[,.2.‘3.-4 1}40[ &');:
wfzu g *jé loml ! Comect av . 4o 58 o @t
- Ty R RS L torme ¥
z L7 1. YA z o £:4W'a 5 celle 4 A0 danf =30 >0 ;
=T [q.o} B g‘[[ﬁb—l!)'{rz—z)j ar K)iﬂ ar(x);?fj%', -7 S"’M
=g (e #1310 WL no feirns - ( Hta%z&) ¢ 16 tanb-2¥ >0 , ﬁmfﬁf\m
VIR S5 Py
SV b s Aen € _ 1b A2 B + 25 <O
- (Gambe 16 Xn0 4 6¥) -39 <O
Glant-5)7 < 37
139 < fame -8 < 3
_aee ctend <39 FF (T
/
W o 1< @ < £5° 51 tomest
v angls
(——‘L’—-» e
£, az

~  all comvtants

o A A4y fN}i H A,
The goot L=

ey pimila, rangles, e have -

; /H—h‘//l‘d";’,

D 4, # A, >
s yoh o Heh
J.,wll 4,
f}’l“a = ’f’.fi‘_{/””}’-)
oy = ban) ek
Thwa dy _ L 1hn "f‘dfi - %
F T P
Bt #Ah =3
At
dpﬁ': 3(/.@1&«(:,\ -3
ra |
(?‘f-, pl-g . 32':(—’—-{_/EL _$’(
a Ay 4
- 3d
L,

/ .ei,,w(ww
,}1').{,},{1 s H.

Lamred
Aapirntune

/ﬁww

C""‘S’ Covret
S io 8&)

TR

2x P
If the et g and y= RO
oAeracd just once , al x=a [(s29) Thiu

(1) Hhey hauve Tl Same yrwakes ofX2e
(o ot X =R

M)(z)#‘efj gi\uqxa.ﬂ‘jeﬂ‘i
That @) e = kJa
and : A

() e = iy

5&% Shdifaneseshis
Ql,,kvr;; = 'ﬁ
ala

. = AL

L’y

Flers &2{%): &Jf

eis R g

4= 2de

rormesdt
s



E}C%

)

§x): A 8x-xt - ,Jm
;- (x- ’?)L

= [l - A

The %ﬁ[«b&au,g Froe

ﬁwws gz 16" (lo-a-uyr & y=~ 1= el
W‘imwkm WNSW.W;M'

mm,fgf%dx% ag‘ﬂ‘ﬁ« errele
R D:osx$d

2-2 fé w(x'ié )1

(I'H)Lf 51:14
T, e tephalf 7 T eirde

I
y= -

(x~ Vel ok has D BEESE
Graphing Thon, we see. !
4

Hi

( Smn.’z i[»cpgg Az

1'//
Y ;
Tn tha dowein 7 109, D: g sx%£8, Sttt
Hhe wx'xmwvw—v&_ﬁfw “DCCrrs? a,fX=é. ?‘7{4{:‘:3 ,(" 2
Thite wasimus palut Fex) 4o facdusdlery
Y 3 % powret)
Mf/fd ) = Sorme coved
miﬁycw
inclusing o l
et )
ghet. (b) :
) 3 3
1y o x=a @wse &3—4&"6 hnn
,+3§_ a’ 6L+6L?Sm§
= '5 {(os 8t51ﬂ 9)
a7
Lo o d s a W.d Wm:am . /fwmwmm‘:gaﬁm
1) 2y «dg/de
dx Ax /A8
= 3a sin@ - oS8
24 ot -5in€
= -~ s5tn@
" osg [
’ = ~dan b " .
T Ay o At ares
SOQ){ P/ Z.;gf 'fa,,«#) /% 'tre"{
3"&51»‘195 = —-%wgﬁ (*x qcosgﬁ)
= wSmcﬁ o - afos <,-b
24 )
Q}Sqﬁ,‘j - a.Sin¢;os¢' = —smfx ra s Coisﬁ A
o simg-x t@t Y 5 asing w5 /%@Mmh
Tho  for y-iffbep? (x70) Y = asing
b for x-infapt (yse} , x= & cosh . /«ca:;rwf o
Thies szgf?‘» et aff by aves Lo
groen M A Gsingy + (awsp)”
) «[.;[sh;;‘zﬁnt Q:L)Vb) Showrs The
= a e & P
s iy
W'

- e —

[
.
= 347 f* sin'e (1~ Sin'9) A€

¢

b
= A% jléinqﬁfoneé?)d&«

But fromr pat @) q OF

N
f’é;n"9~ sinég)de= T, - T,
° = 3 - 5
7t 32
= AT
A= B3a - I = 3atr 3
32
3z
.Maogu)f&v{d-‘f)f- :i‘;”“ wh%
8

= E-Cosx.slm 1 ﬁ”@”{) @:)Sm?ﬁ tos x 4
=0 4-&"‘*)‘[&:5:.1‘5;” % At
n-1 ; <erpreed
= )j (g,..x)mm s
= N f (m L‘S:nm)eﬂ
1, = (9 [1;4..1:]
. I,,-f(nﬁ)I,‘ :(”’l)Innx comeetll
SIS S o J simplified
New, - I‘?‘; %jﬁi
- 3.4LT
v Ty
Z.
=3 .1, €
¥ 2 2
I, = 37
i 27
s ié ‘/«mm)f I
4 Ig ;%'i.r
T = IS
& n
. Ié = S
32 / 2omed I,
>}q3’3
fot A= Al acen mW@@mﬁxdi.
a
Thesn A= jy&z
k3 ‘W
f( -x ) Az v'f Captesiam
CLw;a' &WW x= o.cose e See
dy: BawsB.-sib- -de
/4{4::7} PR PN o =G cosf?wo & E 1;:
{x a, @538:/ -« g=0
/W
Thas, A = J(cﬂ ac@sﬁ) Ba s Bsing AG |V subsbhohon
fr
= Baf a(’r»wsa)‘. ste sinB do .
[
B?E 3 z .
=3 f cin's 30 sing AF comadt”
simplicntin




