Solutions to 2004 MathIl Exam Paper

March 30, 2006



- (D

podd= 22 el ¥): € G
Gy 4 ﬁf

GPJ‘Q: 'c\—t_ e, ifis de derivtve j ire Uﬁm‘ €. \‘/(

/é_ L

Q'Qﬂne %H&Wf{k’/ %O[C) S MKQ\
#e .- G, are also fone

le? ALCH; J

Bjﬁ_w: dei=hy d
h%meu.w. (2

ol = 2 1 3 =
2= o da T s, @
(A

.8




_Zxﬁ2x+l>+ SH(W)] dx = Toady @

”
L g
0) g}

T -2 =2x+ 41
- "S@x+ )dx= 4, | d
,;E & O+ 1)dx 3(-]:24); Se 3(y) _2_5' )
Zx:av = :
o i SWEL B (3
= Z e = 02 7 \7‘7-_7/»j
o G i B &
| (2) 1 N

@ Jw‘er}e FT "
{(ﬂ _ J’) F(V) ej-{?'n\ft c{ " @

C%pl.;‘l';%g : |
& f;»fec,awr‘;,e (é.o/u;a;ré %{” a ({ZLM; e der %VIECPJ

ct w1 gt < o o0

i,&

Kesngide (ﬁm;él«m H(%) = {o A
dhe Gl candlibin: ﬁw({)lc{{: f:u —

(at




i =] FXS A
@) qo I % 72K
fto- -

) et
o t RS 2‘”“
{ 2 o ‘\
P s [ e ™ H s [T - A G
J : [2% ) e
| rar
i L nv _EQK,/J 20 s 25y /
-12—“/[6 B = —_I__Qj;—l/— L/é
/, s 2mv [ |
=

b s
Usig fe Nverse FT.

@ M) = o e il =

F G (D 0ea)(ce)” 7

sl BEHL o & @
C(eenoe-n (e (ea)

sae X1 =(R-0Cxe1),

Lo dwe pornsls;

@ x=4 q nebec
= ¢ it
-0 [,(:1 (ke (o) 'Fi / @
L 2 M
G(’O 1(%)}X:' - (X‘ﬂ) Lt! = 4 lzu«,mgz*{/ /
ot ([ f5P)

Ho pond s pler sigelc ot
(® x-+4 wt

A= -
G(+J)P()C /A o @HJ)(,’Oc{v,')/ ?f‘ﬂngaf -

i}

5 2 xr )" o u
60\")6;/("5/%:“1 (X”)&’OL . V[

The, ==L b M%ﬂ# - -



@D o= XGTH (2

1yT/s y!
Lx7'=x'T

Dhvide & XT “ )
:— .X_“ iﬁ_\)—?&:—é
LA e
. V'“""‘——” iI_ o )

erdl e @Aaﬂﬂéu'k (+L s edrs czccyﬁi/)

X”* U( = e ONF é&:f X(k/ @

=T < ODE e T()
P"‘(K}:;Tl e
P.(x) = io*[ (1) = 4 6:
Z

0
d 4 R
Pi(X):ZA E(Xd)z*jﬂ X @
Py « £ & v_ A al ofe-r)dx
=L & ey o] /{I G
:Z;‘Adx(z'x%%x): ﬁ(gxl’gzi(z"'i)
Dr&hwﬁnb

" (
S TP FIMT NG

= K
( { |
_ 3__ . —{ M 2
f.( e P?.C{X éég‘(“ X>e{x . i[g’% - 2:( = 0 as F%Mire”/-g
5



ik 6 6, %
D°Bfﬁ~: mgfn’xl /,L

@Ae —F = _¢coD- QL + cosB ‘9'\’(
‘FCC;@(Q{«@erw‘-CmB €95]:

e 1 o N
-+ €&<;;k16+cn_s @) ] =8 eﬁ

R

dé,

CL'{' -'(-OJ@ 6‘ C ——S.‘g\ﬁ

~

u/ﬂL e 7,‘ B /Jmﬁ& AlA
/“[( e (ﬂ?‘m (‘&iCa/

[S«\@ (c;,r@f Jq\QéD ) £

[Qr-(‘ﬁl@r_mg + Cc_veﬁu@) i3

7 {\ >
@ d =

:_Q [cﬁ_s@(@)@ @r—ﬁ.kfe(ge) -+ S\@(ﬁrkﬁ é—'}@'fﬁ f:o) Z

& -é[ (e\r (&3?’9 \L;"“Qe) T ée- ()CQ.-F‘Q«F»LL‘ é h»@.éco,,@) ] T s

—@é\'r}



- T 0 = A.C[;/'li /f
4’9—4‘*- = .-%;ﬁ it gk (Y

ef

c[f’: ch(r €r+ L\gc(e \D@ K& lﬂ__?&q_ %‘

=@ Ar +3,rds + e da
an (}ﬁm;:, /e VE/&Q?

oA : & LB G

\/k;@: Fe€. +re ey +2 € |
“//ZC ac ce/&,f ﬂﬁlf@‘k ® o
- {8 % _Fe.+ (&)« (rh)é, erb(es) 12 &

= Fép‘?(é%@)—f(ﬁéwé‘)éej“ré(‘éérﬁ*ig&
:Gf_r@“*)eﬁ(aﬁéwé)§@+5é/(\’3_;

E i:C”; u(& r\«.‘.‘lﬁ‘aﬂ. (HT Qpr wb»(-/ () /‘v(cz‘:’t\-’
,f:rc_M \’/fc \4LL~7[Q4L.’-H—\S r)& ﬂf ""‘C*‘hq"“

—_

,‘C— " c1 (v ﬂ rav ,ﬂ"’?’c'/-—«.\_ 4

Uﬁ/‘(évf@u, qu’% t<_/h..-/ e 4 7“4J

[F-re - /) ”“/LW,.____?__(’
I C W f_ wiherd ﬁ

FO( Pl uu,whm’ H(f“ e rL/ F
é‘v\c t/} W(ﬁ AR i“"lé—\.-\ 6 = O ==
LL-@(O)f) Sas= F;(C’)-‘




—3

@ o< + 9557t 2sw Q)

%
@ g5 - (’w) e T dt - e =4 =fp)

—U;q\;_f ﬂ[ﬁ’ *L»Me K e
~ T V+ i 2wt
Theerd 8¢1) = fie e 14 C{V@

>
A (1) \g/ §A-1) = f@“ M/gﬁ‘/@

Mﬂ& et o T
@ B*‘] (,Led/&uﬁﬁw\

o - T ! foe st 48

" Rcw g0 e &M £ (+%) g i

= F(v) X‘“?JL‘)EOWS\ = Fv) (V)



© -1 "“/ f
{xof = [ ) plor dc
cQ‘/% /Losfrvéve QW «j F C—G"-AL‘ Loder ;

Tg o 22s > vek

7
W: t culfx) o
7[“L - r‘f/({ <) f[fl&f”fe e dv =
i -“L . /414_ i fa@@

_j“e dor 3 )

Tf '{<O dfer motéloﬂ) % 2.0 /t<f<<3
cawFTu(uL sl wllery .Csa/ﬁm”aﬂ %(;}4%

@ FTof (4

< S -
?'(V S((*) L?"V cH' je E’ c[J(‘ = ——

- .1 %
T T v-u T

B e el Canisdt
LT 2%V = g__,__—— =
e CU,:(@J ,,m/s) - [ [[_MJ/G

6 —{ e . Bo ’V,,r:
e i “f’lyﬁw\, /
S { (- k} \ 6

—ol 41V 9 Z*C".,H'\Zav)m o




e
= (_-yf}21\'> {‘. "
@ by« (w- 129" = (w1 29)

tlece g:'[F(v):l = (1) EJ‘Z_‘”/JM/O
O ,t<o

T
1

(-1 A _lz Flv)

w, ﬁcc;arai.cj nL:' 2, CO/MK"’&US""&‘ Olﬁ—v—ffwu i
AT = dt] = [ Fl-<) fh)d< = et =d

7 |
/4@ - #0 ol ﬁr-r>c
é Rl .9'-—0(7 ﬁr ‘lf>‘c’/rtf,'f(+

10



lég%&‘m 4] Qe Gordy=)

@ X=18 s He M'-{?’ Jvk?,./Qﬁf PL‘Q/"

ZQ (h+s))< s
&= Zq (aee) (rest) X7

o LD L 7@%% ~.
Z[’*Ga (nes)(ues-2) X F (5-9x7a, X MHJ = °

h=6
hfS+L

L[’gé{hv‘f)(mﬂ :L)-f._f):[alq fgq e
0 Separehe %-1ﬁ;(gu¥ e ¢ﬂki,kdz‘gﬁ%Jummﬁ

[365(-2) )45 ]ax + f36(<+*)£+51a -

e B

Fooons

k+s+2

+Z [qc(ms)(hfw)ﬂ]ﬁ x - Z ga, x =0

I1. dt &%#cm i Bew el wed qﬁh ponsling il P
/)MMJ q't?rm N g
Z {[6@»«5}(»«5 {)+qu1

[26;(& %E_:)f?x +[3€s($‘+i)+51q1
- 90, X" =0 (%)

oTl\ﬁ iua(ﬁc)w( fion H%Lﬁe cifler coru A
Th cpustes o o e frt



of e seasnd rkrh«),; cither is cocrect. Use ﬁ.’.a ﬂrﬂ[ou o

]26:(5“-_1)45:61 —= %} Y - 865+ T =D ‘f
5 IT—
3

= = =

_n'u. Fecu frenct f’e/é/%r""‘ MMMI %Mﬁ % .‘éj?[ ;”ﬂ A (*):

[3¢(nes)(nes-) 45 1@, = Sa o

g 2%
o, = h 2 A )
BG(hrj)(hf-j—/) +5 Crﬁ-l. / ( (467)(')

__./

&%?‘JL”" e ((é“%"‘”g“%\m 31(*)/ Cﬂff(_f/tgfp\aéz\, e (5 %

W

@ - nrgnch‘g /57 B Q
365[:+r)+§% 0 —D’Q = ’ n o second glrrp-. n (%)
Th"; o s / 4

BG(M )(n» )+5‘ (e :(6h+5‘)(€wi)+§ a"'tkiu/
® m Firr‘{' Hree G’;fv‘u M&‘W# ‘17L"7'C€:

3 ‘Sdo 0q. 1d. |

ey 5 et = | Sa._ 3a.
2T G2 (62 459 41 +5 45 4 \ ,/
KEL = qz’: 1—:—"-11—&1_ - Q 5rnge C’Y[:O )‘ 914/@? (2 q’h 7£ 0 ﬂ_ﬂ T
h=4 —» Q 3 9 o %4a, 8% 3%
“ ’ﬁh(ﬁ eS)(69-1) 5 292345 811 324 .

% B X # 3

“ ey T pm O \_l
B(‘ow}nj cen arﬂfm Qn/ We acrivee avéﬂg %r;“’L J—D'QL‘V[lo—\

Y,00) = X [i+ —X {-%C”XY+"‘1

¢ Gmitecly fﬂ He A solton: [5= Ye) -
& . ‘

A, -~ arﬁ‘



Fros Mo Dol decn T %) —(L=

wi(tet)er 0 = [T=0]
72( (2 Cee (ence le q%lrh (*K) f’éﬂ,ﬁé th ﬂlﬁk (qfe:
g £ 9
S e B o,
16(trn)(n-2 )¢5 " Guin(bus)es T

o Mercfore, o 1t 3 Fecuy

a,

9 a4, 2a.

=9 o B s e = Aes . =8

e 2 1835 % 9% 32
iz L =5 a'b = Qi = ) , oﬂ @Jc/ ;EFMU

< 3 9 q 2
h=¢ _ _ Y SR N
o T 95.43+5 g 480 %7 g0 %" jao

o 9
s120

b e ‘?,—.—. o /e)[;(.

Dfo[llt{\,ﬁ_ qrfg‘r/—(qrj OI/Q/ wWe O/Qd_ad\

"/ﬁ 3 . 9 b
Halx) = X (i+32X+fimx ]]

@ Hewee, 1t groarad seluho-

)= Ay (x) + & gox)
/Dr,@ = qr&'{:ﬁ«l‘j &ew]l‘w'v"}.

13



=24 =

@(q’\,«' /-L,/qa Crnn [J&s ; S [w,r’r..aV ;34-1‘-_‘..9#\' —7 Lrse f/‘-{]@fu‘.(
coardinates . (&, ,¢) Amu{m the deropribre
will ol CJLG/»J e T, t\of‘of\ f,l( ’ﬂen« dte {‘Zl-‘ecﬂ“)ﬂ
'fﬂ (,J«TQ&‘LC&.LL (L(-: "1/ L’I@; f'} L\?{ - [$uO ) s
=] A4 g_(rmp“g @i) _4 9 (p 9;_»_1)
X 1.0 9c\ L or/ rrart  of

We (i.@ L\D{ N:Li_j l{¢.— rﬁ,cf} of A el U Aces L\n{- z/{"'f/—-«-ij L.

J/ﬁaé.( Ve ua%e;g 5
ju-ts e W’(wm (s ,ng\,,;}l,dé,u( /Auis, :

4 Ba 4 a FLM)_ Jy 2 4
‘MM"[“LB( 3r/)c s T T 3¢ 0 QB2

@ Te dompechore i o spbore Lo HXof [ e
e/m.n@ﬁﬂ_«’ﬁ re. U(ree)= 40 doprees, @/

‘3;?(‘( 71) IT (/% Jare < §

r‘lLlal 4.\56«@ ef % l
) u(cﬂ K%ﬂ o

i du su L s
st T ar T T \(L
gow.\@mg ondi Ba. - 2(Q - 40~ i
® 3 ;L& : g 4 S~
l"" ¥ P/Q(?’( O) =10 . C—7/)
© Usive B61) = ROTH) , we obbin
i pTl - TR BTR
1 r'Tf e 2 A
Dd AT ST TR MR
¢ — e e

oo
[/\/L—:(,Le aire R{I 4 ('Lﬁ/—d(&éf‘ e_c}/_;q%mxg;




i ke

T/: -—O('DP')LT i ;e”{——%)Q{-f- =0
@.Cleckog fr Tt exp (<647
i 7 f.afl)t @ rz,?;,z/ircc(", 4
, Che L'é]" 0&, p(e] - f,ar/cr; >
f kc»sfcr_glé_r Y. :—QL@S/‘r Zr..lcr_k Gk

r+ 7 2
ﬁ{}cr M1+Aﬁ°h We Convihee gmr,@Zg ﬁ)f (szfcs J‘_eétqt\

o The saparhin comgbink™ s WH/{ /(VA/ o
o (“ Wl :Lo&%nu% IhCre e W b W
bun, [ uvp @
Py . y
@ gw\okﬂ«:r L.@?'\Oé-{h{\'vb\ 3 R/ﬁ ) = i) =» 9’“;‘3’ = i ]

o £2. .
ka = Fin ,u,o)fif ’

;{9"«)\94“60" =0 =2 k<o McL\ w,\yﬁl‘ﬁe (717‘/4.(/%
Rzo lL}‘Em Cﬂsﬁ) ﬁtra%r Njo/.,vfrve 4 9,{\@ /Mw\_

8t soluions kol pontve ot WO
= ﬂrllgl

Ha«,ua wé o Cnea w—w#uﬁm\ cc,,/ wll /L,olgﬂQ
@ 6/%’_7% %59&0{1%; e,oLc rg,}tux&q? /fc éfﬁmqnoaﬂ-‘{

M#\ox (f =,..—}.’ Q!’*F""" Qf{Luf[ f) w'e
'U?(r;ﬂ 42 4, € QL}E‘ g«hL(‘ b, = Tl @

@ Jf/‘/y%mj, fwn#azk r,mq»( 0[7\0«_1-# fyg‘?[?‘al e,
_dg-i>f(,c~;\kr— S‘u cpﬂ(r) Q‘(rl %16

N

|

Fhmy oS Qﬁfr Qr‘f Q(W A'E:J‘ we Q‘Qﬁj‘
or=0 B B B VF qSlOrC?h(r )l @
. (&

15



o
:°Q£ ai (95[%(—):1 4. i SCL‘)JLH["(‘/f J
A VL\ o N (&)
:"l_ﬁ[—g&réhq ~+ _i—n SZ;L.L,F/QI I: 2;0__"‘_ ) "
& “ k;..— o e,
" Vi
o
Cu_;Wh”—'(’lBh

Tecefore, oo sl sebisben i

—(XL) s;héqr“/ /:‘: ?‘;: /

oy Y
%ﬁﬂ:m+£32fﬂe
3‘[[" h=1 =

JJ’ S QU"L& %‘e—g _QQULE th AOL'“’/Q W(, ﬁﬂwﬂéhg c:rmoé.rﬁ\aar
M Feds {a 4o of T 2 regeured,

16



