E (e) Let u==x v=tanx ; The three complex numbers z will lie on
f du dv 2 { the circle, centre origin, radius 2 units,
2 E—= d—=SEC x. ' 2
I ‘ x X i -’53— radians (120°) apart.
= LY
|| - o (T ceee de T_[3 2= =20 (from ().
I . o -[ x sec xdxm[xta.nr} —J tanx dx 1
! 1997 HicHer ScHooL CERTIFICATE | 0 0 o e Bl
| - 20 =2 cos+ising
. _m, . n_[9sinx i )
!. SOLUT!ONS -3 tan 3 -[0 Cos X dx | =3 +i.
“ z.J3 Int N 5 1 Z3 = 2(cus%+isin%)
i ==x +[ n(cosx ]
W 4 UNIT (ADDITIONAL) MATHEMATICS A 0| - 2(-cos L +isinZ)
o \
=——+In+
! l V3 2 \ = -3 +i.
t _ny3
QUESTION 1 1 = B ‘ : = B2 ~1n? ‘ OR
1 sind 4 3 . : 3 :
5 5 : . J — de =J tan@ sec’ 8 d@ : 2" =8I
(a) J 2 dx = 2[ (x+4) 2 dx l 0 cosd 0 : QUESTION 2 | = g/
0~Nx+4 Y0 i gz : ! ) _ . ! z=48
| _|=, ! zL u” du : (a) () V3-i r=yV3 7+ (-1 | =[93(m=_{r_ﬂsm_z_}]‘1l
zz[uf].nﬂ e - ' ; =i 02 \3
1 | =|=u =2 =0 pigf 2T T
L_ 2 _L, [3 ]1 . '[ms( 3 6 J]
:4[5_\]-4—) ‘ =%(2~5-1l LmE:—ﬁ for n=0, 21, =2,
=4 6=-% n=0, 2= 2cisZ =3
oR (e [ — d.r:J L S . boiBE - 13
Put 4 = x+4 sothat i—u=1. it m AT (2= V3-i=2 6 ARy SSSERgns e
x .
x=0, u=4 = __I_.T;-[_f .2 = n=2, z:‘zcing'T=—‘_]1v
z=5. u=b | = 2eis( - 2
o i o 9_‘;_ ' 1 ax-l . =?.(c05£,—r5in—v< OR
dx = du = —— tan — - C 5 6 . <
Jov1-a Y= e o Use the sum of two cubes:
4 ' 22 =80
=4q ‘ _ . o _.hﬁqﬁ 5 3
{ Y ] | (d)___-u_ﬁq___éﬁ_B_qu Gl lﬁ [) "'u‘( 5‘5] 2-8/=0
=4{3-2 207~ T 2%
j 3-2) “+1)( ¢ 3)‘ . ) =28 cosm-isinx) 2-si=0
Sk : 4:—6=.-1|.1?.£“73)~—{Br—CM-—1' = _af (z_?g“(:g_?_fz__“?}:o
=(2A+B)t2+(B-Cit~(34A- ) A
(b)Y Method 1 (2A+B"+(B-Ci~(3 C. = —64. (3*21)(22—-21:“4):0.
du ‘ Equating like coefficients: ) s
Pm; zcose 50]that =5 = ~siné. [2.~1+B N (b (i) (-2iy'=-8i? nz=-%  or b=V ALY, “"121.“* 16
=0, u= B-C=4 — A = 8i
p= T u=_ L ’ 13,4,(::—6 —i3 27 =12
4 = . (i) =
¥ i-2 24-C=-4 —4 5
2 . fn e -
4 sinf daz{ﬁ"—du | 3 +3 a.i=—:0 ==V3 i
o cos 6 -1 u A=-L
: 4 ! B=1 22 ' te) |z-8+i| £ 5 (Interior of circle centre 3 -1
- 13 }“ C=0. | and radius 3.)
L3 i
e d i ) 4t -6 de - ! Relz |z+1| < |z-1| (Distance from -1 is less
=%[2‘E‘1|- N (1+11(2:313] : ) than or equal to distance
B - ' from -1. thatis, Retz) = 0.
Method 2 5 = [——fl dt*[ A
Put u = secf so that d—; = secgtanb. i - it
6=0, wu=1 = —2lnjr«1]=In{2%-3)-C =
=5 p=+2 P23
4 =In| == -
—lnL(r—lF' | G 1957 < Pagetl

93T e

)
ig
i
[NY
N




ScHool CERNFICATE

Im(z)

-

() wz= 65

_33+36¢
65

65
_ 63-16¢
T 65

(i) lwz] =

&
=
n
m%rt.g

A

o

luel- 171 = (&
But |w|=]zl=1. and [T} =]zl

Visl
65" = 167~

3+4i _ 5+12i
5 '° 7 13 7

(3+4035+120)

_(3+4iM5-120

3

Ic-J
(%]
o
&

o]
ta1
[=2)

3l

=114}
f=2]

o

. QUESTION 3

(a) The curveis x~ +(_y—')]2=9 .
22 =9-(y-2)°.

x 3
A horizontal section is an annulus
| with inner radius x, outer radius 3,
o

1 andareaA=:r(32—:c'}.

2
| V= E(S'—xz}d}-
| 4]
i
I
|
]

)
=7rj (y—?.)rzd_\‘
v
Tl 0312
:E'[(-"FQ) ]u

. = %[0—(-2)3]

. Bz
i -2
|
" b flxr = 325 10x% - 16x.
1
! (i)Y fx) = 152 -30x° - 18

= 15(:3-1}31

I‘ = 1, since 15(x2- 1)“ 2 0 for all z.

I (i f7ix) = 60x" - 60x
! = GOI(IE— 1)
= B0x({x—-1Hx~1)

f(x)> 0 for r>land -1l<x<Q

(i) f'(xr 2 1, so ftx) is monotonic increasing,
has no stationary pointe. and the smallest
slope occurs atx = 1 where f'(x})=1,
that is, at (-1,-%) and (1,91 These are
points of inflection. The other P.O.I. is
{0,0) where the slope is 16.

N.B. Tangent lines
at points of inflection
help to get the shape !

(c) (i) P(A wins on her Ist draw)

un_i 3]

(ii) P(B wins on her lst draw)

aijes g
[SO[N] |
1]

Kl

P{ A wins in less than 4 of her turns)

PlA orABAorAB ~\,B-1)

1

i

fro

3
s
wilea
ulfto
wita

1]
|t en

= Ul
@
2
[1°)

3

3]
—
ta

(#]]

A wins eventually)

JSumul’GF u_-52~

ot

w = o

QUESTION 4

. b2 al=9, %=1
(@ () e=,1l+— ’
a* a=3 b=+7.
= I
= l+g
. [%
9
=4
3

Foci have coordinates

(+an]—(+3x o) (+4,0).

(i1) Directrices have equations x = :%.
4 3 7 9
Th =+ =t
atis, x Iy that is, x I
3
(iii) For T, substitute ¥y =0 into
for MY _
9 7 7
R
— =1
¥ el
Ty :
T2 0).
Ill

(iv) From the focus—directrix definition.

we have PS = ¢PM and PS5 = ¢PM

-2
PS PM VT dxe-¢
PS" PM' 8 4x)-9’

Xy
and T“:i_v‘_.;.:l¢4‘
Xy Xy
4-2
TS = Iy -lxufg
Ts _4 9 dxy+9
Ty
P5 TS _-1\”—9}
PS' TS’ | 4xy-9)
2
tan24 = —2@nA
l1-tan~A
% corad scten A
2tan A

(ii) From (ir, 2tanAcot24 = 1-tan” A,

©otan®A-2tanAcot2A-1=0.

Substituting x = tan A gives
x%+2rcot2A-1=0.

So xr=tan A is a solution of this equation.

But the product of roots is -1 (ca),



(iii)

{iv)

wER ScHooL CERTFICATE

sc the other root is given by xtanA = -1, | QUESTION 5
e (a) (i)
x= e cot A.
OR - o
Let the roots of x* +2x70t24~1=0 l
be o and .

o+ f=-2cot24 and aff = - 1.

1-tan® A

Now a+f=-2
2tan A

] {from (i})

=tan4- 1
tan 4

=tanA+(-cotA).

Since tan A~ (-cotA) = -1, we conclude | (i) e"‘g is an even function. The graph is
that the two roots are tan 4 and (—cot A). x smooth and symmetric about the v axis,
OR , ; =3
going through (0, ) and (=2, ™7 ).
If x=tan A, = i 4 ( }
—tan2; Note that ¢77 = 0-02.
LHS:t:z.nz.—ld.-Qtan.-lx—lm—nq— i
2tan A ‘ ™
= tan®4+1-tan®A-1 ! 1!
=0
= RHS. i = et

. tan A satisfies the equation, ‘

If x=-cotd. /
LHS = cot® A~ 2cot2 A x —cot A - 1 3 (—2.9'4)/ {2.e7*)
N 2(1-tan%a) B [ n X
tan” A 2tan- 4 1
Ya
2-2-2tan’ A (iif) 1l
= - 1
2tan~ A
= RHS é
I

. —cot A satisfies the equation.

I T : . .
L:.lng and - cot i are the solutions of -

2 4 T - | .
x -r_.xcutz—1=0. i ox

. ety | s .
Thatis, x“-2x-1=0 (slnce cnl% = 1]. The volume of a typical shell is

. . 2 .o
That is, z-1%=2 5V =Jr_}'[l'_r+¢5:r)“—:c']
5y | o
. =-1=2 -z P
e e k=R ‘ =me™* [Exox«« Sx® ]
la-ngz ~ 2 -1 (the other solution 15 - vel, 2 5
= = 2xxe ¥ 6x (lgnonng the 16x)° term ).
and —cot==-1-2 (useful for (ivi),
8 ; or:
= - Stretch the shell into 2
t.a.n-ﬁ - cotﬁ is the sum of the roots rectangular sheet,
of the equarion x° - 2x cot = - 1= 0,
3
tan ot E = -2cot =4
16 16 f GJ
=-2(v2-1)
[ since ot = V2 -1, from (iiin],
1627 & Pagese

-

e e e T e e G S T

(b)

te) (1)

The total volume is

V= 5]xiT0 E!Zxx( e s ]51

2 a
= ;rrj 2xe”™ dx
o

Resolving in the two directions:
yl
5
x
Fcos@-Nsin8=0 —
vy T: Fsin@+Ncosf8-mg=0 —

X —

From @: Fecosé = Nsiné.
F sinf
—= = a.
N cos8 tan
OR

Resolving in the two directions:

s .
\O/-‘-

x .7 F-mgsin8=0
R N -mgcos8 = 0.
_f_ = mgsinf b,
N mgcos8
Plzy= 8- bz2-d
Piizy=4z3+2bz
P'(a) = 4a% - 2ba
and Pri-a) = 4(-a)® ~2b/-a)

~{4a®~25a]
= -Pia.
- P’{z1 is an odd function.

i

(ii)

(iii)

We can use the principle that @ is a double
root (at least) of a polynomial P(z) if and
anly if P(a) =0 and P'(a} = 0.
Since in this case aris a double root, it
follows that both Pla) = 0 and P"(a) = 0.
Since P(z) iseven: P{-¢)= Pla}=0.
Since P’(z) isodd: P'(-a)=-P’(a) = 0.
. —c is a double root

( using the principle again).

OR
Pl-c) = {(~a)* +bi-a)? +d
= a4+btxz+d
= Pla)=0.

So -& is a root. If the fourth root is 3,
then, since the roots sum to zero, we
have f-a+a+a=0.

: B=-c.

So —a is a double root.

Method 1 (using coefficients)
The roots of P*(z) are @, - and 0.
The sum of the product of the roots,

2
two at a time, is —Th = %
ax(—g)-ax0+(-a)x0= %

L]
That is, a” ==

1olo

The product of the roots of Plz} isd.
i axax-arx(-al=d.

That is, et =d,

but ad={a2}2
b!
=[-8
e b
=1
- b2
d= r
Method 2

The altermative substituticn method
uses P'(a)= 0 and Pl = 0.
Combinations of coefficient and
substitution methods also work.

Method 3
Plzy=z + bz +d
=ul+bu+d, whereu=z
= Qful.
Since a is a double root of Piz},
a? is a double root of @(u).
This means that @{uis a perfect square.

{continued)

2



==
But Qiu) = u+%)-+d—%—,
2
and so d—%—:o
- b
d.= 4

(iv) From (iii): b= -2a®
=-2x(-u’§i)2, ife=+3i,
=-2x-3
= 6.

(v) Using a® = --‘?2-,

if b > 0, then roots are imaginary [iﬁ i).

if b < 0, then roots are real [:1 -% }

N.B. b =0, sinced = 0.
- For real roots, b<0.

QUESTION 6
(@) (i) 1-x+x* - -~
b p N:]
= 1_12+lxz )-_ "lxg JJl.

This is the sum of a GP witha =1,
r=-x% and N= 2a+1

a(l—r'\")
i

Sy =

].K[ ].—(—I'ng".l]

et St T |
1-(-x2)

2n-1
1-/z2)

1+ x2
(since (-x2 .
because 2n+ 1 is odd

)zn-:, = _(Ig)znol

2
S 1411 2

a
lex®

2

(i1 Asz2z0forallx, 1-x"2 1

1 =
0< 251 —t

l-x

.2
Also, 2¥" %= (xr""'l) >0, forall x.
Multiply inequality T by 412 giving

4n-2
-2
< 14” S

2

0¢<
1-x

-~

]
3
N.B. < becomes < because r
might be zera, and so we might have
multiplied by zero.

n=2

Adding

2

1-x

1

;
|
%
|
|
1
|
|

i
|
[
I
|
I

> School CERTFICATE

1 1 x4n+2
1+x°  1+x® 1+ 22
< 1 +I4n+'.’_
T 1+x?
10 c1-xfext- 4™
1+x* ) 1 e
= 2
1+x~
(using {iJ).
1 1+ xinm2
(iii) As f(x) = 7 gix) = —_—
1+x 1+x
hix) = ! - +x"""2 are continuous

l+x®
functions for all x, thenif ¥ 20,

A Y. an+2
J- 1 — dx SJ EI—,— dx
0 1+x~ o l-x"

v )
EJ — e

v l-x"
-1 ¥ _\'5 }'4" *
- < | o it —— 1 4 —
ctan Yy 2Ty 5 dn+1
An=3
ctanlysi—
o < 4n+3°

Butif 0<w< 1. then v e 1

a4 1
-1 ¥ < -1
: - < tan” ¥y - —5.
SN YT n =3 4n+3
5 1.:! _\5 },4(1«1
. ;A A e — —
tanT y s -y 3 o1
< tan”! 1
<tan” ¥y-—%.
dn+3

(iv) Substitute y=1, r =250
“lye 1__]: ______ 1
= 373 1001
1
-1
1- J
< tan 1003
1 1 1 T 1

N.B. £ has been replaced by < since the
outside expressions are irrational and
the inside expression is rational, so
equality is ruled out.

. ol e, Y B i
R i 001, 4 © 1003
1 1
But 1003 > 1000, so —m < m
1 1 1 vo=__1
"'0<[1_§_3_ T oo1: T @ T Tonn”

(b
+|Direction lR
of motion
[
v="0
F=mg (=0
¥y=0
v=8
my=-(F+R)
DZ
24 = —9p—2_
: 5
2
v
=-10-—.
. 10
. dv
i) ¥= Ld—y.
dv v
U?——lo——o
LU L IeRC]
dy v 10
dy _ -10¢
dv o100
y_ (" 100
[_}-] =‘ .,—Ldv
O lg vT+ 100
J’=—5[lrl(v2v100j];
¥ o= 2 =
—E—ln{t +100}- In 164
¥y (ete100)
5 _Im\ 164 )
v?-100 _ -%

t? = 164¢ 5 - 100.

(ii} Max. height is reached when v =0,

il A
Subst. into v = —51n{ ﬂ}

L 164
s e (1000 o164
..7_\ aln[——-ls4) aln(loo ;
. Max. height = 51In 1. 64 metres.
Gi 3= 2L
de .
v v
& 10—
t : 10
d -1
e 2100
-0
t=| .,_10 dv
Js =100
T, L
B 10.10[ta.n 10]5
{continued

4 Unir (200monar) Marsernansy’

5

= -1 v
=8 [IO]II
= ran-t{d) (=057

tan (5)( 0 67 seconds ).

. Reaches max. height after

tan~} (%] seconds.

(iv) As the ball falls, the resistance changes
direction and so we must use a modified
equation of motion. The syllabus recom-
mends using a change of coordinate
system. In the method shown below, the
origin {mentioned in the question)
becomes 51n 164 (from (ii}). It is also
possible to use the original coordinate
system. in which case the origin remains
the origin. Both methods are given.

Method 1 {change of coordinate system)

0 [ Direction R t=0
| of motion . y=0
' ! v=0

g =1
»=5In164
my=F-R ="
= i
2y =20--
. 5
t':
= 10 - —.
o 10
e
duv v”
LA T
; dv 10
de 10 v
dv v 10
dy _ 10r
de 100- 2
Ginl k4 "0
R
$ Jo 100- -

(N.B. v is at the original origin now.)
5In164 = -5In(100-¢° j]“
-ln 164 = In[ 100- ¢* )~ 1n 100

2 ;100 0
]:)(100— v ).—_- Iog_\mJ_
100
164
4

100- 2=

[E]
n

|

1

.
-

U= —— (sincer>0)

<
—_

P
o n
o

= 6-25 m/s.
. Ball iz travelling at 6-25 m's approx.
when it returns to the origin.
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Method 2 (using original
coordinate system)

2
- v
y= 0 10.
3 _ p?-100
dy 10
dy _ _10v
dv 2100

y= 51n(100—u2 ]+C. (N.B.uzcloo)
v=0: y=5In164.
C=5In164~5In100
= 5In(0-0164).
v = 5ln[{100 -2 ) x 0-0164].
At the origin:
y=0 = (100-(}2 ]x0-0164 =1.

2 1
=100 - ——
v =100~ 55167

( 1
100! 1- ——
\ 164)

]

i

064 .
|

100 ——.
0 1-64

_lo= 08
V164
__-8
Jied
Thus the ball is travelling at
when it returns to the origin. J16d

nv's

QUESTION 7
(a)

Let £STU=§6 !
ZSUT=090° (0T L 5R)
2ZUST =80°-8 (£ sumof ASUT=180")
205T = 90° {radius OS L tangent §T) i
£Z0SU= 8
250U =907-0 (£ sumof ASOU =180")
ASQU || ATOS (eguianguiar)

ou - (5 (corres. sides of similar
05 ~ OT Asinsamerativ)

oU. oT= 052 ‘
But 05 = radius of circle = lunit.
oU.0T=1.

(b) yl /

(i) OT L RS (data).
QP L RS (tangent and a radius at the point

of contact are perpendicular).

. OT|QP (as both are perpendicular to RS},

N __rsing-0 Qtr, 03
(i) mops= (r+rcos@)-r {P(r*rcosﬁ',rsinli)}
=tané.

SMps = —cot8 {me.mRS = —1)_

RS: | y-rsinf=-cotf[x-(r+rcosdi]
ysiné—rsinz9:—xcosﬂ+rc056€14—coss1
{multiplying by sin &}
o Icos(:'d-_rsin@:r(sin28+cosﬁhcosze},
that is, xcos# = ysin6 = rfl+cos8l,
as required.

OR

OL: y=xtanéb.
QU meets RS when

xcos@+xtanf.sind = ril-cos@l
Multiply by xcos8:
x(n0529+si[128}= rcos8(1-cos@)

rcos@{1+cos@)
rsinf8(1+cos8).

x
X

L oU?= rleostell+ cos@?
9 .2 2]
+r=sin“g1l-cosd)”
= r2(1-cos8)* {cn:-s'l 8+sin8).

OU = rfl+cos@).

S
ricos@+1)°
Now, £TOQ = 8 (corres. £s equal. OT||QFP ).
. Coord's of T are given by
x =0T cos, v = 0Tsiné
_ _ cos8 . siné
ricosB+ b - rlcosf+1)
If T lies on the curve r- )‘Q—er =1,
then the coord’s satisfy the equation.

(iv) As OU.0T =1, then OT =

7 : 2 ! C
_ 2 sin8 cos8 ] i
LHS =r (/r‘(cose+1))+2r(‘r:tmse+ D) | :
|
___sin®e , 2eos 8(cosf+ 1) ‘ .
{cos8 + 1)* {cos @+ 1?2 1 :
1
l-c0529+2c0529+2c059 1
) (cos8+ 1° i
cos 0 A D B E
_ l+2cos8rcos 8 \ If D is the midpoint of AB, then &s ACD
{cosd + 1) and DCB have the same base {AD = DB)
(1+ cos8)” I and the same common height (CE), and
= (cos8 + 1)2 therefore the same area.
Alternatively, the areas are given by
- L4 ADx DCxsin £ADC,
= RHS. A

1 .
d 1. pB«xDCxsinZBDC.
. T lies on the curve r? y2 +2rx=1. and 5

But sin£ADC= sin £ BDC
(supplementary £5 IR
so if AD = DB, the areas are equal.
S area AJRIV = area ANRNM
(JN = NM, from (1),
I'z‘_(x_z_ H.gq_.“_ 2/x* te=0. i area AJEM = 2x area AJRN.
k da 4 ! Also. area AJANM = area AJML

(c) (D) x* = day —'J.i
22iyie0gr+2fy+c=0 —Z

2 =
Substitute for y = —:? from T into 2:

# f . ) ( AM = ML. given).
x L1 = 2 +20r+c=0 )
& R el ' area AJRL = 2= aren AJKM

it s 4 AJRKN
(Or ::4-—(16&2+Saf\x2+32a2,§:x&Ieruc=0<)> X DTel o L

i area AJRN = Larea AJRL,
(ii) The four roots of this quartic are o, @, B.v., 4
where @ is the x value of the pointJ, |
(double root), 3 is the x value of the point &', QUESTION 8
and v is the x value of point L.

The sum of the roots = 0 (cnel'f. of £ }

as required.

'
I

i 2a-B-y =0 ‘
The x value of M, the midpoint of KL,

. (B+y

o{531),

The x value of the midpoint of Ji is
ad B2
2 - iaa=pen)
) i '
1

:EXO 1

=0.
. The midpoeint of JAM has x value 0, '
which is the x value of N. .

. N is the midpoint, and JN = NAL (i) £BCE= :BCA--ACE
7 = ZBCA - 60°.
(iii) The result follows from repeated use of /DCA= 2DCB - £BCA
the fact that a median divides a triangle - 60° - £ BCA.
into two equal areas. ) . L BCE= +DCA.

157« Foge )
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‘Eﬂ

(i)

(ii1)

(iv)

{v)

(vi)

BC = DC {data, ABCD equilateral ).
CE = CA (AACE equilateral ).

£BCE = ZDCA (provedin{i)).
. ABCE= ADCA (SAS).
£ZCBE = £CDA (from congruent

As BCE, DCA).
£ZCBE, £CDA are equal angles standing
on CX and so may be considered as £s
at the circumference of a circle through
B,DC X,
that is, BDCY is a cyclic quadrilateral.

From (iii):
ZBXD= ZBCD
= % ( £s at circumference on BD ),

«£DXC= £DBC
= % { £s at circumference on DC).
£ZCXE = 2CDB
=z {ext. £ of a cyclic quad. is i
equal to the int. opp. £).
ZFEXA = 2BXD

= % { vertically opp. £5). |

Reflex angle BXA = 240° (sum of four
angles in tiv)).

. ZLBXA = 120°
. £BXA, £BFA are supplementary

(£BFA =60%)
. BXAF is a cyclic quadrilateral.

. £ZBXF = £BAF =60° (£BAFisin i
equilateral ABAF and both |
Zs are at the circumierence i
standing on arc BF ).

As ZBXC = 120° and ZBXF = 60° ;
:: C, X, F are collinear. !

BE = AD (corresponding sides,
ABCE =aDCA). i

Also, CB= DB (equilateral aDBC) I
FB= AB (equilateral AFBA)
< FBC = ZABD (bath 60° « LABC).
AFBC = AABD (SaS)
FC = AD {corresponding sides)
FC=RBE=AD.

(b) (D)

(i)

(iii)

N.B. This last arpument repeats parts (i}
and (i), with ABFA replacing ABDC.
There is a symmetry in the diagram—any
result involving D, C, F and A will also be
true if D and F, and C and A are inter-
changed. Therefore, having said that
BE = AD, we can immediately conclude
that BE = FC (symmeiry, F replacing D,

C replacing A ).

zUOT:%
Multiplication of ¢ by mi{= cus%+isin%]

A

(equilateral AUOT ).

means a rotation, in an anticlockwise
direction about 0, through %

so that u = wt.

ZROS = -g-- { equilateral AORS ).
To get from S to R means a similar

rotation of (-—%J

r= s[cos(—%)ﬂsin(A%H

s{ cosg‘— -1 sin%)

= sw where E:cos,’i—isinr—:
3 3
OR
s=awr (asfor(i).
r:'—z" (: s since-};:ﬁ).
—
RT=t-r
S_l'_:’=u-.~:.
wRT = wt - wr
—
=u-s=5U.
| S0 | = | wET |
= ol | BT
= l RTl. since |w|=1.

That is, SUU= RT. as required.

N.B. This is the same result as in parta),
even though it looks different and the
methods are different.
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