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1. f(x)=ax®+ 10x> — 3ax — 4
Given that (x. is a factor of f(x), find the value of the constant a.

You must make your method clear.
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2. Given that

fx)=x>—4x+5 xeR

(a) express f(x) in the form (x + a)* + b where a and b are integers to be found.

(2)

The curve with equation y = f(x)

meets the y-axis at the point P

has a minimum turning point at the point O
(b) Write down
(1) the coordinates of P

(i1) the coordinates of Q

2 .0) Complete o gqpane %o Oek the, teqpired. form

[(x) : x?-u4x+S
: (x-2)*+

Qi) o £S5 (a twa eqnods

S6 4=95 ond %x=O
O 1

P=(0,5)
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3. The sequence u,, u,, u,,... is defined by

24
u, k- — u =2
un

where £ is an integer.
Given that u, +2u, +u,=0
(a) show that

3k*— 58k +240=0

(b) Find the value of £, giving a reason for your answer.

(c) Find the value of u,
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Question 3 continued
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4. The curve with equation y = f(x) where

ot

f(x)=x*+1In(2x*> —4x +5)

Noa 4

has a single turning point at x = o

(a) Show that a is a solution of the equation s
S
2x3—4x*+Tx—-2=0 ,E;_\
“4) L2
E\
The iterative formula %
_ 1 5 3 \?6\
xn+1 - 7 (2 + 4xn - 2xn ) \\\g/i
is used to find an approximate value for a. \/
Starting with x, = 0.3 s
(b) calculate, giving each answer to 4 decimal places, &
(i) the value of x,
(ii) the value of x,
3)
Using a suitable interval and a suitable function that should be stated,
(c) show that o is 0.341 to 3 decimal places.
(2)
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Question 4 continued

X, = =2+ 4(03")-2(03’)

/;(9.+ 0.36 - 0.05%)

X = 0. 94

i
]

; Slae 4cl -10,Y) 4

then swb i x, b %gk L.

X, = '—?(:,u 4(0-3204*) - 2(0:3204*)) SONe. X. - caltlodoc
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ond\

X 3
B4

- SO
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0.3%¢1S

so =034 b ZAo becosse fware is
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In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

9
Q
A company made a profit of £20000 in its first year of trading, Year 1 g
A model for future trading predicts that the yearly profit will increase by 8% each year, ;
so that the yearly profits will form a geometric sequence. g
According to the model, ;
]
(a) show that the profit for Year 3 will be £23 328 é
(1) >
(b) find the first year when the yearly profit will exceed £65 000 >
3)
(c) find the total profit for the first 20 years of trading, giving your answer to the
nearest £1000 ne b
2) “posi bon
A
n-\
m) Yeor \ profit = 20,000 ogom\nc MG . =0 (f S
Yeor 2 prolit = 20,000 x1.08 = 2,600 /\ z
-
Teor 3 projt : 21,600 %108 : 23328 QAp=nth \nZ\ fccommon | =
(3ck berm) em o :
(10 009 (v.08) m
=
2 -
‘L = 20,000 x\.08 = 23329
Jesr 3 profit < 20,000 x =
b
n-\ =
b) Use Y formdlar |ag= 0 (r) 0n= 65,000 T
becawse z (0.0
S “&:\ N-L.(wsu\nev\ it A, 10' 0
‘[ &ws\&u.edst 000 f =1.08
65,000 < 20,0001.08 N = year (et we need o find)
3 2A5< L. 0?
lo ”,83 25 < n- ‘ 8
5.3 < N-| -
o
16-3) <N 1\ musk be greales Hon z
16.3\, 50 inthe 3™ y.ar &
e pro!(.\' exteedy £65,000 m
=
Teor 1 in Jorwuin =
J locoklet p5 @
_ o) >
(,) Use the {ormd\cx Sn: ——v _ Nh=20,a-20,600, (=1.08 m

S 20,000 (1= 1.09" )
20~

— = | £415,000
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Figure 1

Figure 1 shows a sketch of triangle 4ABC.
Given that
—>

e AB=-3i—-4j-5k %

* BC=it+j+4k S

(a) find A_C)
(2)

9
(b) show that cos4ABC = E

€))

f\_ﬁa—ec:(\-%i.—‘\;\-w)ar 4]+ 4k)

: =20 -3:'; -\
—A_(’, ")-.b'%\ 'k\‘ gnsg s CQS_A_M

&

\0) We. con vie W s v |t = 0 ¥ c® - LocwsB | \g X;‘\N)\ cos B
vl‘('e ouly . ‘d 3

¢ O3 B = qo° +92 v \ V‘OWW

Ao.C

. n _('% -.,| 1240y 4 /l_?
oo in &%, (B2 7+ 6o - . v :|ac| [ Fy e s | 5
2 %J18 x|S0 ¢ =|ag ) = N Eyn (9 [50
cosh =18 & S0 - I«
2 % {18 X450
CDSB: SL" - i
éo (<Y
cosB = %3
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7. The circle C has equation

x> +y*—10x+4y+11=0
(a) Find
(1) the coordinates of the centre of C,

(i1) the exact radius of C, giving your answer as a simplified surd.

C))

The line / has equation y = 3x + k& where £ is a constant.

2
Q
=
Q
=
=
=
-
I
2
=]
=
%)
b
)
m
>

Given that / is a tangent to C,

(b) find the possible values of &, giving your answers as simplified surds.

)

&)E)To ¥mc)\ Y cvive , fesnongg Yhe chua\'va\ o the foem
(z-0)" * (w- ©)%= % Dsthis \os completinn, the squoce of both x ond y.
The conbe is (a,%)
X*-10% +yi+ 4y + 1l < 0
(1-5)2- 135 + (:}4-2)2-% +W=0
(x-s)z +(y+2)? =12 -0
(x-5)" + (4+2)' = 13
centre = (5,-2)

ij) We. howe fond the new equakion , ad so we ove olready foond. =18

AN SIHENEILRIM TON-OQ

(*:1\¢
r=1{I3
r:={qf2

€230
3:3x+h l" L s o ‘}M%Ql\‘t/ line. U aYessedks
L) o the arde ok 00\3 oo po'm’(,

S0, we nad o solve b:%x-}k
/ : (LV\&‘ CL- 5)2 + (3-(-2)’ =138
/ G, 2) simultoneously o find the
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Question 7 continued

Svb 3:3:.& inYo (1-5)1* (‘3*1)1 ¥ b eliminate \:)

2 2
(x-5)+ (?nul v2) 218
x?-10% +25 + Oy’ + fyR +12x + Kxlk +t =13
0x® + x (% 6k) + (k*+4k+n)=-0

x=-_\)t, ‘01- L ac \)z""l(\c {0 — no e So\\)\-\'of\s
o b"- Yoe =0 — ona  so\wion
pi-4ac 20 — o sdokons

We need Yo Gadk b>-Lac =0 , becouse a ’fmu& ml\b has | ren) solubon

bt - Lkac
< (2x 60)? - uxl0x (kP + ke rit) =0
- 36U+ 2l + 4 ~tolt4t4n) < O
- 360"+ Lkl £ % - 40K - 160k - 4D 0
c - et -134 — 436 =0
c AW + 436 0 < new solve &%o.ii\ Jsina. We

opadwkic forarla o i &

I = =136 £ {12362 ~(ux exu3c)
2x U

=-13§ £ {520

¥
k.- -13% 45
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. A scientist is studying the growth of two different populations of bacteria.

The number of bacteria, N, in the first population is modelled by the equation

9
(@)
N=A4ek >0 2
g
where 4 and k are positive constants and ¢ is the time in hours from the start of the study. =
=
Given that =
» there were 1000 bacteria in this population at the start of the study E
+ it took exactly 5 hours from the start of the study for this population to double é
(a) find a complete equation for the model. E
“4) >
(b) Hence find the rate of increase in the number of bacteria in this population exactly
8 hours from the start of the study. Give your answer to 2 significant figures.
(2)
The number of bacteria, M, in the second population is modelled by the equation
M=500e'* >0 (v}
o
where £ has the value found in part (a) and ¢ is the time in hours from the start of the study. g
ac
Given that 7 hours after the start of the study, the number of bacteria in the two different =
populations was the same, g
m
(c) find the value of T. 2
3) T
v
N=Ae™ :
when £=0 (bhe shock of Hhe shdy) | A=N
A =1000
When £=5, N = 2000 ( beconse Y popo\m\im s dodo\uo))
)
Q
Sk 2
2000 - 1009 e sole b find , 9
S (k,
= sk ¢ s
L:e ) W02 =lne Ine’ - f(k) 3
Sk = Ink 4
k= 2/ now pyk \'o%ck\w b %d\r\u, o uwo.lw\ ;
('@ In2)k z
N = 1000 e i
>
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Question 8 continued

b) Yo find the roke of incrense  difjerenbate N tivn cespech b €

%in * I >
9\&'% - %\n2. » 1000 e(’S L — b oF . W)em

(%\nZ)t

:200In2e
sob in £=8 1o fnd the coke o) inueate 8 hoe after P shok
o\— e S\'\)&S

3
@:3 A .200mre (rsn2) =
-« 490,244
: 420 h 25\-

c) \5— We niywher o} baclena in Hae {(rs\— popilabion = secovd popdlobion, M =N
(% \nl)'r e T

The noviber of Vaceia  |0e 500e LS /5\"2\
ok Hue lqk._— 2
msm * o 1000 (%sin2)T So0a Gssm)T
IS eqmal |V\ o SO\VC b {WAT
popuabions . Vem2) T (/s\nDT/
e S
(/ ln?.) _Qt e
(/s|n2)T a ea
1 . e("/,;\n?. )g\“z) T
(% 2)T boke the nabwal lo o{ bothsides
L = 9{5 / Ibsc(' ik o} e.
L) T
n2 = 1In e,(/s ") ()
‘)/ Ine = Hl)
"\ L :(1{5“\9\)“-
T = 25In2
2 In2
T-2
2

T=12.5 hours
23
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oy = 0% 385 +9 L2 ]
X)= XF——- X*+ <
(5x +2)"(1 - 2x) 5 2

Given that f(x) can be expressed in the form
A B C
+ =+
S5x+2 (5x+2) 1-2x

where A, B and C are constants

(a) (1) find the value of B and the value of C

o
o
=
()
=]
=
=
|
m
2
-]
=
w
=
=)
2
=

(ii) show that 4 = 0
4)

(b) (1) Use binomial expansions to show that, in ascending powers of x
fx)y=p+qgx+rx*+...
where p, ¢ and r are simplified fractions to be found.

(11) Find the range of values of x for which this expansion is valid.

(7

o) [fx)= DOx*+ 38x + 9 , A ' e
)ﬂ) (Sxr2)*( - 2x) dx+2 +(51+2)z ' | - 2x

YISV SIHENEILIIM LON-OC

mm"lﬁ all ferms \,‘3 (Sx+2)'(\-22)
5012 +3%x +9 = A(Sl* lX\"zﬁ) * B(I-Zx) ¥+ C(S'I- ‘.2)2

SD\V& }or A B ond C bts svbbnuj in dnH—deAl' volues of— x

@x: % (,2) 4.38(}5_)4.9 = (/ZXO) +Q(0) + C ("/2)

(1-2¢) - 0 -%C
S0 Aond. &

. C
gfﬁ"{"‘a’}f‘& s0(-2 %) +38(%) + 9 - A(o)(%) +8(%) + c(O
(5x+1) : 0 Vs - ¥se
B:1

now we lenow (=2 evd 8=\ Loe com SUb in w\qu\ue o%rx.b ime\A
@x=0  50(0)"+ %[o) +1 A()(')+ (1) + 22

q -2/ «9

2A=0 [A-D
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Question 9 continued

2

b) 3}(1\-@‘*_2)T Yol
flx) < Gxr2)” +2(1-22)""

F‘“\' expond. (5“-"7') vse Formu\m f;ov binomip)

7 ( 5'1) -2 ponsion in formulo boole S
| +
VAR ?1)
now expond. (l%-%’-) V) (Sex)
N (V#3x)7% = |+ [2)(3ax) ¢ 2),5 26

: ‘ - SDL +7$/‘rx_

(5**?—)-2-"/%(“2&)-2 : /q(l Sx+ Hx )
= Vg =% x ¢ Lx
fhen expomk 2(] —’).Jc_)-‘

- (- -th

(|—h)".—\+(|)(2)+ Lo2)22)
=l + 2% +l(-:x.

So?.(\—'ln) L+ bx + 9

add (5x12)" ana 2(1-2)" b ookt Final binomiol exponsion

[x)-"/'-t“s/tnt* Boxly 2 ritx’ wa
TON
flg)= Y« v + 3200 In Sormola bodklek - 1x| < |

I/le< | /

i} x| < %5
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10. In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

9
Q
(a) Given that 1 + cos26+ sin26 # 0 prove that g
1—00529+s%n20 — tand :%l
1 + cos26 + sin26 =
m
) z
(b) Hence solve, for 0 < x < 180° g
n
1—cos4x+s%n4x — 3gin2x E
1+ cos4x + sin4x %
giving your answers to one decimal place where appropriate.
“4)
(l) To qsi on @ , we wont e, numerator Yo be. Sind and the derominador
Yo cos @ g
(@)
S
g'rsl)g'md\olkkms n \eems o} @, not 26 é'
=
$in20 = 2sinBcx @ . =
- - 20 obls
(0526 = (©510-sin?p  taap = ACo3lE xse 5
q ? |1 ¢ CoSZO + SMZ& M =]
: 20816 - vie the Yool 3
: |- 2s5in'Q | = ‘ I-?.sin'Q) + 2sin® cos© / 0;(‘0529 i G
=z |+ (Zf.os‘o- ) + )siaB cos 6 tonvauns sind =
) : ST eIT R rm which =
_2sin'B + 2sinBcsB conbains casG
= 2 .
__now foclonse /7 .03 0 + LsinOcs B
s e o e S eoewrinalr, - L5in 8 (sin® + o3
os Huis *:s:;\& siplify to 2(.059 ((.08& + smo
. 250 \ls\mp\u\x
2050 &
$ind - o = §ind §
2
- tn@ =
Z
T
\D)\‘—9=7-I, hhhnemkommevm- =
2
X
m
tand = 3qinx >

if 6:2¢  ton2x < 3sin2x

30
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Question 10 continued

Wk daalic in lems o\; gsin ond.  Cos

Sin2x = 3sin2x coslx

sn2x - 3sin2xos2x =0 Z! fore K S$023 insJend

Sinlx ( | - 'Scos?,r.) :0

:DO‘NOTWRITE’INiTH’IS:AREAV S

Smlx =0 ] - Beos2x =0 /
(%) % 90 ;( /3 = coslx is 0< }@uo., \4&
2x=70.53" 2895 © ol sen ness b

J krd 2,
: %ﬁi: o?xmgiso ,“35-3-: .3 a.a«aa;&;
| Solsen. ~ S~

I L
?0.53\ ' / 284S 440

x =353 90, 144, ¥

R R RS ¢ 3 AL BT et e e e et e et o et at o tetate o totate o totetetode!
 DONOTWRITEINTHISAREA =~~~ DONOTWRIEINTHISAREA =
X /' //' /// /// /// /// //// ///\ //// /// ////\ /// /// /// Dy //// X // /"/// Dy ///'/ ///'// v‘///' ///\\ ./‘/‘}:/?/\‘ ///,\ ///\ “/f/\\v"‘/i‘/\i\/“‘, f/\‘\ 2000000 9.0.0.0 > b

S5 L J
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11.

=V

Figure 2

Figure 2 shows a sketch of part of the curve with equation
y=(nx)° x>0

The finite region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation x = 2, the x-axis and the line with equation x = 4

The table below shows corresponding values of x and y, with the values of y given to 4
decimal places.

X 2 2.5 3 3.5 4

v 0.4805 0.8396 1.2069 1.5694 1.9218
[\

(a) Use the trapezium rule, \:gth all the values of y in the table, to obtain an estfmate for
the area of R, giving your answer to 3 significant figures.

3)
(b) Use algebraic integration to find the exact area of R, giving your answer in the form
y=a(n2)’ + b2 +c
where a, b and c are integers to be found.
(3)
Yhe cole\e sob v Y yalues

i b2y GRAINENDS
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Question 11 continued

Now Svbin the fesk of the valves ouen

A= '/zx "2(0. A30S + 1.A1\8 + 2.(0.?3‘14 + 12060 +1.549 'f))

= V4 (2.4013 + 2(3.6159))
¢ 2.408525
A :-2. 4| (gsl-)

2 A\ .
) ae < pnm s agithi b el o

2
n=lne W=t we,oruwlr Nssl\k\ (ne)
UV'AI =0V - v dx ' 9 vp inlo Inx nx
Vo v becowse it is Yo o
3 Siax ink%mh, nx
W= (‘"") W: = J o, '\Mo%'\m e s
Ve )y =x| € ol inteato} Un),
ond integruda By, por
Usino) ’rv\;{\\ w\%m)‘

1 1
51(\"1) dx = ‘x(lnx) ~J % here , itis &jficit b '\v\\t%ﬂ’h

= ‘)L(\r\t.)‘z - Sl\v\x / igms | ondh \;Sx : ’

. a=slnx u's%
: x(lmc) - 2j\n3( y'= | V = x

:x (\mc): -2 <l -J \21 c::“‘\’?‘“\ o lis

(i)t =2 (s - 2
c 2(lnx)' - 2alnx *+ 2

fow Sob in Yhe \imik, & owd 2
(i) - 2wk 22
 (4lng "~ Bt +8) - (2n) - 4w + )
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Ino. = blna

Question 11 continued

e = 2" - oz = (lng) = 8Intt +8 - 2 (1a)) & 4ln2 -

)
e)’s o> W) :
4(2In2) - 12 + 8 —2(n2) + 42 - 4

8'0&‘8'02 < |€ln2 =

2 9

implify
0N

16(1n2)"~ 6ln2 + 8 = 2(ln2)" + &2 - &

l(n2)™- 212 + &

J
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12.

HA
9
(@)
=
(]
=]
=
2
o
m
2
-]
ba o
7
B
=
3 ~ %
0 x
Figure 3
Figure 3 is a graph of the trajectory of a golf ball after the ball has been hit until it first
hits the ground.
The vertical height, H metres, of the ball above the ground has been plotted against the 8
horizontal distance travelled, x metres, measured from where the ball was hit. g
The ball is modelled as a particle travelling in a vertical plane above horizontal ground. g
=
Given that the ball EI
* is hit from a point on the top of a platform of vertical height 3 m above the ground E
+ reaches its maximum vertical height after travelling a horizontal distance of 90m %
* isat a vertical height of 27m above the ground after travelling a horizontal ;
distance of 120m AL
Given also that H is modelled as a quadratic function in x
(a) find H in terms of x
)
(b) Hence find, according to the model,
(1) the maximum vertical height of the ball above the ground, 8
(i) the horizontal distance travelled by the ball, from when it was hit to when it first %
hits the ground, giving your answer to the nearest metre. ;
3) =
-]
(c) The possible effects of wind or air resistance are two limitations of the model. his
Give one other limitation of this model. E
) %
QH ismq;mdmh’c,Soi\-is n the form ax’ +bx tc >
M
>

FTOM Msraph,we_cw\m thok te y inletepl = 3
o (=3

R K100 0 mm
P 6 8 7 3 1 A 0 3 8 5 2

38



DO NOTWRITE INTHISAREA DO:NOTWRITE IN.-THIS AREA

DO NOTWRITE INTHIS AREA

Question 12 continued

we also leaow & point on Ve S(o\p\n (27,120) . Sub Hhis in b gek
o ograkion in o ond |

27 = aLL\'lo)z:, b(120) 4+ 3
2% - 14,4000 « 120%

e ove o move poidk Yo o in, s0 we con a.;ﬁ:mkat,. W oot vespech
b X, becowse  we ﬁ:ow ok fae \al's 'Mi%\ne:l' point R -0
S %= ak \aget H

‘%”t=1ax + b
sk max U d¥g, <1800 + b = O

x=90

now we Yowe huo equeddons in . 0wk b wida we con Solve Smu\\wwousll
lo ‘{no\ aondb

U180 +tb =0 o x(D  21,6600x \20b :O
@ M')“'OOOL +120b = ka \‘10(!) "@ = 7'|1000g :-24%
\)
-~ 3w
S in cxs-g:; inko (\)lof;uk b
180 o
"3t
180 _ p
300
\,f!%;ToT
now put ab e badtinle Yhe equokion oo’ rbx4c =0 o frd W inlows of x
H - '?IoB“'L* Ix + 3

&9 e maximow \Miﬁ\\* oLV WA X =90 (%we,\ " w\s‘on}

H - -35(%?) r £x0 + 3
=21 + S% + 3%
H =30
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Question 12 continued

1) Wevaed o bk x whan H:0 (uen e bobk Yt Vs gooed)

) 2

r + 3

ulwd

O35 %" +

fa'sY
W

w

0=2a%-180x - 900
X =

~Solye forx

1§70 ¢ [’I?O)!-('fklx-‘iOOJ

A

< ,?bt\32)4w4'3m

2

- 180 * €0l

2

= 90 + 30§10

x:— #2868 18487

e

X MUSE be

posikive x=185m \

<

The ball is unl hﬂu\\ Yo hroneh in o Verhcol Q\Lw.
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13. A curve C has parametric equations

t*+5 4¢
T I el §
Show that all points on C satisfy 2
(x=3) +y2=4 z
3) ;
-]
i 2 2 T
Sub the valves of x ondy in Yemsofb b (x-3) +W =4 b gda | 7
equodiom in terms o‘- L on\g, E
2 2
2, .2 E4s _ 4l
(x-3) by (t‘u 3) ¥ ( £‘+\> .
1\ 2

moke Hha L 5-3etn) |- - 4t

darorinobr of L+ 5=3k%) = (b"-t\) " ({-}q-l
M\M\'\S S t"-‘,‘ ﬂ . . o =
b (‘.‘L‘l‘ S_g&"_& < Z}—?l: P4t 4+ ’6& g
£+ £+ 1)* (“"')12&“&*;7;2*“3? -
1 & 2 con compne 1 | 3
: tr-(i’t1 +)“f + 16t Yecms info ) g
£+ :—:|
1 A
- Q{;"-\- g+ 4 we knous R e g .
(e241)* Zf»f.’“‘“ ‘“‘3(‘5*3&“ z

)

-q[£“+2£’-+ |) G oS Ye o Vol e, ~

GEDE R ivooine £2:x
: 4(t’+;;(t‘+l) KM??WH\)

T— (t*+ l)z : xHXl“'B
|[x-3) +3 : & = L[.""HXL’H

YIHY SIHENEILHIHMION Od
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14. Given that
x—4

= 0
TN *
show that
dy 1
= = >0
dx  AJx

where A is a constant to be found.

C))

|4 Becanse we howe o %mdim , Vse the guokient rule to differentiale

Ay £®) o) -5(0g(x) J N forwmola
dx  9lx) (9tx)® bool\ek

Hg) s -t f) =)
(x') = 2+ % i -1
< 24 X% %[L) - Ax
usina +he formelo .
9 L (124 13)) - ((1"0(‘/21' ")
x (2+0%)*

~ \/ -'/2

_ 240 - (x-w)%x? - (x-4) 2L K
- (2+4)" ‘ \) = -x(‘/i\)(_"’) *‘ré‘/zx ”)
R e e s S

(7.-\-‘5&)2 -2
: 24ix ~ %+ Yx \)}x e

‘r r A .

PR

¥ (240x)?

. Nx + ‘/2 x 4+ 2
’ Ji(?.hl‘x)" ‘ZM“\H"\‘A fop ook \oolom bﬁ 2
hix + x4+ 4
23 '),\-\rx)?' we know e weed. (2*&)" m.\»\»n' ‘oo
- (2-} Tx 2_-|-J'3L) &\Do\isuepeor,So ik s wodh s:_ewg\& v
- 2§ x (:24- r)z on 'fodbﬁSe. 4fx +xt b (2*{,&)
x L

- (240x)? 1
7.5(-('2_.\.{1)1 I
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15. (i) Use proof by exhaustion to show that for n € N, n < 4

(n+1)y >3"
(2)

(i1) Given that m* + 5 is odd, use proof by contradiction to show, using algebra, that m
is even.

C))

V34 SIHLNIILTIM LONOd

'\) '\\-we. vse prook h;lleukws\iov\,we, hove Yo prove ("*‘)373“ yor
% nowvoe nEN, n <Y

nobural numbes ove positive inlegers | ie 1,2,3,u4,5....0
L5 so0 naluval nuwmbes nSh ore 2,34

Sow hwe {-o( n:1,2,3,4 ov\\a_

3 (
n=l (n). =8  3:3 8>3 ,
) (zu)':.-z:; -3 233 | S wodkigh e
n:3 (3n):gy P:2p (423
n=4¢ (4 +n)3=lzs 3*= 81 125 )8)
(Z conclude M(s whok

3 N . X
so ik <k, n EN bhrn (1) 3 Ve qurasen

VISV SIHENEILIIM TONOC

i) When deing, proo} bu contvodickion , pon assome e opoosite
) Wk \60\1\50‘9? é\\x)\\\% Yo _pove \

when pisony leb m Ve oad
ik — m=2p+l
WUtk be oddl 7
M+S = (_9.|: +\) + S
- (lfpz+ QPHXZPH) + 5
< 8\03+ 8"+ 2p + '-f‘o"q-‘fp +) +5
: 81’3*‘7-92*' Ept 6 botite_out 2 to
2 (4p e £p'+ 3p + 3)  Pow md+S is even
So M +S 1S ever oS i iS o;M\\\\'i‘ko\-Z

VISV SIHLENEILIIM ION O

when m is nssumed to be odé) m3+3 s even Vowerner md s even,
wWdais o tontmdicrion , S0 M e eMA |, nok 0dd
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