4= 4’3-7'&1 + Sa - 10

=
')
F
¥

[

€

)
S
¥

]

E




—

b)

&

Lee Pa (capded. P) e the aruot Aty
a.ﬁsrw\owu\ ".

p.}: Pp—?‘ a2 P - 40
- p= -~ 400 + 1O
“f& - EID + 2x o
?ﬂ a2 Po- Loo
- &40 o
N * Z2x\OD

=~ 4op 1 (n4)l0
W\—J [
n $SvAS n-t Fermmg

m.,&.u:' . O Aum.

Po - I-I'ODA - lat\d)ﬂ

2
= Po- 400n + SV\(&-—!)
Siov
= b5 - koD + Sn"~-Sn

So "‘F PN >0, oD - 4OSW +5a” =0
. 20 - Bin 4-~7' =0 a$ D-e.q,w:-v-d.

l.a.

) We am facknviae  (N-SEYN-45) =0
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()
r o f(n-2)

(3, ’L)' (5‘ 2)

1) y= f6-2) moves P to (S,-2).
l‘t:):j: f () waps P +to (-_i_—-,—-z_)
Wly= 3fl») +S
f(-) maps P b (-3,—2.)
BH-n) - - - (~B,~b)
34C-)ss - - - - (-3,-0).

(C.Mtwg % wn {(10 reveres what & seoms

AR

4)

to be)

Chonging Y ammd () does whak cthu‘az.%

Us = ku, = S = k(bk-$)-S =-i(gie



~
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b) ) k" - Sk - & =0
— (3 - &Y 2k+V) =0
So K_aét or  (Mscont) k- L.

L "N

&) We couhd do s utde the sumunakion
fornkae bt & Wordly worth b

W= 6
Upm & .6 -5 = 8-5=3
3
WUx = 4.3-S o= L‘_‘g = —
3
>
So > Ur = t3-4 = 8
N
5.) P = Otan2B 0,

|[— cers 3O

AssumsS- B, 25 awd 38 are 2 swaalh.

Also assumz. e safe to dinide \@ He
1= Cou30 e, Wlielh nwuguk be Elone to O 77
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M—\-\.&_ a.??m-xtwa/c\‘o-v\s d

4o~ 22 = 28

l-cos 30 = |- (1-G22)
- -1+ Q@®_ = ae"
=, P
So A O ¢ e o 20 = i
ac" 2. —
s f(e)
o) 42 glx)
' e
0 / s
““'(x) a &

_5;’("_) . eq--,; (d (U 2 ——l>>
. e‘-\—u}-l( 8-*)
TR
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g() = £
| 4
(D= ga): fae - K
o= ~I
e oo b
A
gl ~1l = I (3:,> = 2 \“(i\: -2~ o

) o U -~ 1 20

as regwared .
(« Sak\:sf'ee& Lent* 2o -1 = O)
An+l = [ ".2('\‘5(4\
TR
W =06
M = jl-'l-kuCO-G) = O.7\69
W
gy & I \"Z.lm(o."noq\ = O.b &S
=
Ny = 0.683%0
o 0. o 3%
WU, =

0. IS
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g = 0.668S
Xy = 0.6112
g = 0. POO

(\,J{ cowAd waka o ALSA '03 v\m&---\
Wi = Ob—l\o

My o. 610%

1

N = O.61708
Wy =2 O.6T706
ey = ©O.6107
My = 0.6106

N = 0.600b-.

]

So Hos THo Ssckon for ¥ o “dp
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1)

d

OA: 2 - 3J + Slf_

O—E: St * Q) + Bk

—5 ] : . ..
x) M s Q‘LW\ bﬂ o - 0A

(5-2)i » (6+3)) +(8-S)k
= SE-\-qJ +3\i.

b) A_E., comn bhe empressﬂ.o\ as 7((3_24 q_j + 3k.)
oud. 8P as (1-2aY 31 + 95 + 3w
amo\sa‘x\cz—t\.\n.%eom s Knear we can

So “\-Pl = Z(BP‘ a&‘.\re_s, Wk«:\ﬁﬂ wida. B2

€ Com.‘:omt : o )

A2 = 2Z(3(1-A) or (2(3(2-V)
Woac2 v 12 owing Wwaested
w | |

@ gwes 3a=g-6n: AA=L A=Z

@g‘we,s 3A = A-b: 3A=(6 A =2 .

So tha poribion veeloref P s O -:;"(31-*"!;'&35): 2i4bj4 2k
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?)ﬁ)_____.l__~4. {

Cowec® - Covec.B+|

cosec® +| + ps2cO-|

Cosec*0 —
= (sx.vu_a. [ + cot™® - co‘sec-‘-ey
2 Coxes®
cok*6
A ®
= 2
sin® < ®
- 9 en® ., L.
Cos© Cos®
" Q2 ton® secO as reguired.

b) frowa (@) we com enpress thae LHS as:

cot 2 sec. .
¥

Dwﬁd«»xﬂbﬂ sec 2 (which (s novar O) Wis gives:

2 tom L 32 2ac

2 4en~Zn = cot L
2 D = C‘as"Zx-

tonZ 2 = 2 o Q= =
2672° o N
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x Toares owan v A Ha q,wz.sh‘ow,
becomse o 0¢=<40° Man = 45° gives

sl KWa A0° = |\,
So Cosec Qo = L |
so wa tHa LMs:
He --T_L\""' tervi  becowes __!5 which O W\M‘jw
Tls deesn't Produnce an axbrl onswel, put it
8 on. amor A H2 queshon.
e ahso wote thak 3On2 H.ores o  tan” Hterm,

42 Somlon. oW be  £(T1.6°  (Heanks for 4o
Wt in the gueshow.)

’g@w W the  Gmmuunes dwbecpree B

(n‘q‘/\/ﬂ/\/j v (L = éxég)

.
s 176° or AW-l6 = T24

s —————

S ——
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P(a, ?)
| H a ey
1 @ =
5
f;A (0 ﬂ-) E‘x&
»B(20.0.2)
7

let ot quadcahCe foumchine lae

H = a4 bw tc
Taan  absbituting for A and B:

Oa tplb+C = 2 0o C=2.

Woa + 20b + L =~0.% ©]
Mo, we knod o~ =4 H & a maxiwwon

‘o é_&: 2@1L+b = 0O
du

e (Ba+ b = O O)
A+ 20b =20 )
g Ga +2 <DR
BA0a ~ = VA . /;,»
-0.03 U
fom @ b=- Ra :os4 ‘;

SO “'((’t) x "O.OS‘M,L-\-'D.S'L\,“ 2. g
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b) K doeswt aMod {or air resistance
Q) Whawa 9 = b,
H: -0.03(ikt) *o.su(16) +2
: 2% wm
Stnce  Cuandra cam only reocda to 25w
Hioy camnst ckh Ho baM .

" t=~7.(\, a)
o) Y[ |\c
- E:t (l(:::)
o 3

o x= (£+3) y= LB -2¢e40

P: (v2).
dy - -3t* dn = 2(t+3)
de e

SO 4_‘3 =~ :_3LL__

A 2((:4'3)
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= =
.

o at P, 4__43 = :3(_07‘ = =3

Tiks weons the frugeut o C k.asgmd-:a‘t:‘%,

omnd Lowce s oo lona of o form

ﬂ: "’_’é_‘x_-&C—
b

or Ly = -3t U4
or 3xn+ Ly = Lc.
Substitublng for P4 2):
Al + 42 = AcC
20 = Y

So #a tomgeut B+ ‘-lu:-’)-D as reglred .

B)  Assuming Ho gqupl T remctely ok, |y IS masiawn
when (a3 we've deexdy M.hefiv&.m\ k- -2:
e at ta ponk (1,4) — y=<

S TS

Fartar wbw“s wndicakes 3__”_65 Gtk o~

Mﬁw interval ("2;‘] s bas ™man. veluz
el L=, as  ddscussed.



Tats wilk need ot (2ast one  lukegickion by ks :

Iu.ah} = W - fvdm

or Wl 4+vdm = d(ww)

let s Ba' omd dv = M (vee )

SETETRe e

a2 ((on - &
- . -3 - .
N fgu."e_s*dm. £ ?_Ee_ i [Ibu e dn
. -3 ey
= ::ix"e:h + L‘f ’Le:s Awn
L 3
~ =i
Ayp\g 3% oMga YO geb jue- da .
“3n
ws % dv = @
-3
le v =




-3
So Jm.e. Aw = e e € _ du
-3 -3
-3
= =L b o
5 e e = f Aﬂ.
. -Sx -3n
=2 =il . e =
3 X -
So in ©:
2 -3% % B z
[9«_& Aw = "__7«.‘6.3 + le ‘—‘—"33&“‘1‘33&
3 3 3 .

3 % =
72 =

= ( -0 - — 4% -\l e,s"
21

~72-u4l-le o + le
2] 21
= Bo ° 4 s
Z3 21
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() &) [eak { & e o il
h v(zs-v) v 2$-v
% A(zs-v) + Bv
V(zs-V)
waky efes of v: B-A = o
=4 9 2SA = |

% = 4
90 A-i-ls-%s—

So o expesseon is b sl
e 25U 2525 V)

r—
=

b) - L y(2s-v) ®
0“: o
Sepaﬂ/ctv\j H.a vactables:
dv = dt
v(2S-V) 12
OF nsang (&)°
i\L & 0“, = _gk.
25V 25(25-V) -
‘V\.{Eﬂfuk{.nﬂ:
o e LN ___‘;cs__tn (2s-v) = Lt +c

2S
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So MV-tn(zs-v) = 2.5t +C (neQ)
J & Flezsﬁ (A - e‘)
28-V

l&&t‘.vx_j Ha tmihzh comditlon:

0
20 = Ae = A co A=«

< e JUHA A =~ 100

k=298

-25
Q) As t=20 Hao & b\-crwx. -0,

<o V = 100 - 25 as tha wpper Wmct L
O+

. .



(1o SWoTs m)

,801 ¥ Lsm'9) =4 T ey IRy S
el - = E
A e B T a oy
s =
o T L S iied

(vvu-aj.
3w = yorsy ‘7‘1—[—)
18°0+ 3 kS0 = 4°@)
9 wogenbs s; o8 ‘oxe 4% oy v

jdorea yr 15000
Foxpub
> B TR cwwy 20 ~owmb 1;"‘9""g'&:"j\q"”f”:3";?‘-3,(
v

36
)
1I8-0 + 3hsoc-0 = b
o:&,
d 4%V

® q.qv = 4 (§|
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b)

)

) a s e WXk Rze of Ho population
in 2004, e b4S7 BilUlon.

i) b s Ha wmwlkiple by stich Hee
Pop»\LaJcicw % ckc-5es eacn wess,
th@. [.OI3 of o acreasl aF 1.3%.

ln 20%0 M wodoh predicks & popudakion,
after 246 yesrs from 200w, of :

2>
6. 4+ST7Tx |.oi3

Q.03+ bilan.

d) (vven~n Yok Yo wodel was deAved

from  only & duakr poluks gmd 2030 1S
i Huas Heat for avmy, W& & hool
o belWese #2 wmodal wondd SHIA cpply,
e KAlue wee wot Sigifleact eu(-e,.—:al/,.d,.mje&.
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[4) C: a e Wt - bk +ley +23 =0 ke

—

(%‘L'ky\o\am %‘t}: '\g o O (s _n:(t_ﬂz_‘_’sz_(_'zw*_’.:o
then H#ao cirde cawkre is (——p.—q,\

Se for C:  cante is (3,-1)

- - rocbons (s /;:_\,71\:2:5

= [ava-2x - [ac =5

(Ve an~ wmte H2 eguahion as
Cy: (1—33-{-(\0-\-1\1 = S )

C'z_ Cown \D.Q_wva"f/\
s 2.
("‘—*631“' (3-\-9) = k
o¢ ?Lt *51*' 2+ \bﬂ + detb i ='—‘:.z

1" 4y® 122+ by + (100-7) =0 —@®
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for the s to overkp, +Hee disfonme hebosean
the centtes vaast be @8 Elhan e swwn of He
rada :

—

So [ (-e-3¥ *+ (-3-¢T)" < k+$

/] a%+()" < ksS

V32 < k+$

But owlso &k wawst ot be oo Lo-rge.:

(-¢9) =

\_

hae k=-S5 <l Y] k < J?i-l-S’:,q._ogs

So e overailh condllons o k e

T -5 <k <Jez+§ L4.0SS Lk Iu-.055'>

e /I'T'f' s, r:.-\ B am / B e ‘”‘\
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- IS) & (14-&-\:))3-'-' 3%1 ——’-S\-j- 2 0,
Differenrche:
3 N+ )L l*’ = bo- 3
(e )™ (lssl ) o

2
wan Y+ Bl = bx-3
3 ( \3) + ( tY )"IL.?L > 3{_‘?‘-
W, 3 )14':') = é'ﬁ.-— 3(71.4' )7-
3\?‘- ( (nty > Y
0‘___% = | é:'x_— 3(x+5)L
£ 3(%&-3)14‘5
- Qe - (%i:)lz
| + (w*ﬂ)"j

, =z

The wuve & achwaly mther wica:

N

C:
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b P e 5%4&1@%“%@4: is

dy =  2n- («..,3\?" - g .._21.
st I+1™
dhae l!-(-n..-&g\z =

So the gmdienk of Hha vorwal (wegekive reciproced) 2.
ot tHe €47 8 Yz -2w+c
_ Swis. n for P>10):
0= -2-lac
cC=2
- Se tha- novrwaad is

4= —2% +2 as regpuatred. @

c) ¥ 4o rnorwal weks C, Hdae
swst. @ o O

—

[ Gaadl = B - Haasi— 3
(290" & Ba sbn-b-2

§— 120 wl- - 5 Ba il =B
=18 + 3% e

1 -2 1B -6 =0

we know tHws has & ot =), So a.-ﬁdur(u-l)f
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o~ N

AScrCmainant
but the gquatilc foder has _debeolez®
( b™tac) 4—4xb = -€D,
so thae wme wo tead rosts.

Hewe, oo required, s vorwak owly

mees C ok e post P




