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7.

(b} Asequence w,, g, My, .. izdefinedby w, =2, w,=12 and
guy  fOr 223
{1y Use Mathematical Induction to show that », =4" - 2" for w1,

w,= G4 — Su
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8.
b) A sequence 7, is such that Ni=dand T, =8 and T 5y =0

net =37,
Prove by mathematical induction that To=5" 43
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8.
1, Use matherentical inductign to prove that x™ = 3™ is divisible by [4]

(x+p) for » 21 an integer)
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7. ‘
: I T "G
it ot TOm ) e —L =R (-]
’T{L? Lot Tn.») ¥ y+1+_v+2 '~(' ) y+m

& —_
— far a particular

() Hitis given thal Tk )= e et B

wilue of &, show that

Tl )Tl x+ )= Tk 1)

{ii) Hence prove, vsing Mathematical Induction or otherwiss, thal for

Hzl
o, "o, s T 4
T, £) = e b e () e ot
x £+l x+e2 st x(x R ol )

{NOTE: you may use without proof the resubt 77, ="C +"C_,}
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{iily IHence prove that

Gy "C G . T, 2%al
./ SRl R . SR W =1y —=
1 3 s e R X IR
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7.
1 .
(B {iy i IﬁmJ' {xz—k} dy . u=0,1,2,. , show thu
U]

=R

"=F211.§=1 e B3
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{ii) Hence use the method of Mathematical Induction to show that [, =

for all positive integers p.
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8.

(B () Use the prineiple of muthematical induction to prove that 3 = »? for all intepers

nEd,

iy Hence o atherwiss ghow that 15 = fu forall infegers nad,
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S.

£} Prove by induction that w, = - S anduy =1 anmd uz=1

given il recurrence relation Ug+3 = ty + Uy
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8.
b) . Prove by Math‘matilc':al‘_inductjoﬁ that: -,

oo

F=l

Y s (2 1)8). = sintng
PR sin . -

., Where n is a positive integer. -

Cown
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SOLUTIONS

CSSA 2001 Q7

Answer
Let A(n) be the statement ©  #, =24°=2" wwl, 2,9 . ]
() Consider A1), A2) 1 4'-2'=2mu;, 4'-2%=(22m, . AfD), A2} are both true.
If Aln) b trus for positive integers n £k (4 some pasitiverintoger, £ 22) |, then
Hy=47 w20 =], 203, 0k #w
Consider ARk +1), k22 ¢ w,, = 68, -84, ,
umr.ﬁ(s;"—:1“}—3,(4*“‘—2“’"‘:[ if Aln) istrme for n Sk, using **
=6.45-6.2" _2.4.4" 14,2 20
={6-2)4" ~ (§-4)2°*
t

L Y T

Hence if A{n) istrucfor n <& { % sume integer, £ 22} , then Ak 1) istrue. But A1) and A(2) arc

tewse, and hence A(3) is true; then Als) 18 e for 2= 1,2, 3 and hence A{4) iz true and 5o om. Hence by
mathematical induction, Aln} is trus for ol positive integers n 2 1,

& ] ~ 5
(8, = = y[a' 2= Yar- Vo
-1 Ky L=t [
. Har 1) )
id‘= -j‘ﬁ} = 3{4°=1)  (sumof nteuns of geometsic progression, aw=d, r=4}
[ 2] o
8, 2{27-1
2‘2* = -[iw—l—j = 2(2”-!} {sum of uierms of gesmetric progression, o= 2, F=2y
k=t =4

A8 s A -2 (2 ) m b 2 LS g g o ya2trtoaiag

RC 2002 O8

v}

p=lz e f bl e ’

=gz =% ¢lwy, frue

Take s= & andopsk-|

N=F"43and 1, =543 I

Az trug aond e 1085 10 prove e for nas & £ fieT. w5 43

Toy = 67 - 5T, :
=6{s 44}~ 5[5 4.3) '
w65 w558 [
= 50 (30~ 534 3
=553

. 1

=5 +3

Henee

TEIrme (e o e & =1 qigpck o o0 &

Lseny frus for ares & -

Floweswer, il vos e Farn=F =7 1
U D R T T Y

- true For ] prosieive fintegers
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Aave {7 i sl viretirade e B o =2
B afis B by (xowy) For awe
w’g/ gz Sin Ko er =
Je* “’3’;’ = e = s ) e Ay ) Cf‘)
e /‘é:" -
'S_‘i%‘f_i ey Mﬁ{lf e st Lo i e e ﬂﬂ,g?v

24

7 P
e ae A 4 = At J)v't'«’-f' trding it ot -
Gf/‘ l 5&'{ /ﬂﬁ.&%‘fufﬁ e-rn.z“‘;,a/

/’f-ﬁ"u’/ e )‘4“-&«’:}4:’ IR AR

. 15&#;2 .}.féw) 2he 4 2 2l
B = ,l: z— . f
() Lz - g = 2.2 - ?r, y
o e 1
= Jo {:z; - J Lﬁ‘

F&rg (;t 43 )
(“va(d()'é;miéfﬁ ) = ':’czd-f‘_/‘m—ea}‘"f'fj f}u :1\"{)-"&
A FEes s Fiom
(?L—f:})f;tﬂtzﬁ-{ *"f"f-"'j)*a’}{cg
whiid i aliisiEh by (wy)
%3 Ay Mm  SEANC ot ol d Mt ey
&‘Z;‘ML ié“ o = &, m’@ﬂﬁﬂ"&y’"{ x.}f.@% ,‘{;f-‘ RN T
@)ﬁﬁw& ré}f? Brere L Gem” v des = 3 grape” SO 2 ,-4,’;
dﬁ"ﬁ;‘/—’:";ﬂ%ﬁgﬁﬁ LSt a,’fﬂf
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©
(b TE J"‘“J - 7w b,

- Bl k!

f—

e

el i o Cwsg ) lf&*ff?{:v{r‘.:-} e YR Kt ;)f
! (i) = Rl

B

ﬁ.i‘mi‘ﬁk'}éd- - G‘n‘_i‘-éd'.)f?l’+y.ﬁ|’g‘l

Uy e

. {}‘é@u j; _ = T ey )
Toanfme) )

(i) Testws |
oo L] 1 1! —
'l‘* el Lo o o o e s iisiin G - — Egib
LHS = F(L) i ox¥l x x#l liI“&'l‘B ;:[ﬁ.m:ﬂi-]};
So ke stolemmeil §5 wue frm =]
Assurne true far some tnkeger o = &
k!
ig Tk x)= ;
() x4 Bk ) L+ &)
W need g0 prove the slvoment s oo for o= &b
(k410!
w Mkl x)=
o R a2 ek k=1
LHE = Ik Lx)
=Tk, - Tk x40 Froms {1
1)
;1,(1' RSN ER TR R AR

= REHS

(i1 Substituie x =12 inte hoth sides of the resnli from (f) and simplily

I‘

.ﬂﬁ«;{‘i - iﬂ - o AL 4 ]
& n-

S v 2
oLy i T a e

A A A, R a s
{o _ L, € (=) e ,1‘&‘

e T el — ?

i 3 T ' T ey FE3 e (Rawd

i
A
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{5y For n=1,2,3... (1) {ii) (eontinged)
- ’ ) {_1}é 21){ {k !:lx
- £y FoefbY fe pe P, Wit AL i’ S F
L [ () e 1 5(e) dsuve, 1= =y
‘ " ot L Consider S(e+1}, & some positive infeger,
:[x [f;r‘ —1) ] —’Eﬁn[ ,&‘"(x” ;—l} dr V
e g ‘—-2{.‘:4‘1]
i | Y ""“‘_““““ Rwd
=0 —.?.nj (" —141) (- 1}.-.,-1 ar ks 1)l J
o L kY =Rttt i S(k)is true
' N e T2l REFLY using * *
= »—?mj (e 1) o+ = 1) "oy (s n) { ) HAITE
s R e Y
=-2n{l,+1_) {2k 2k
(bl L =-2n1,, LN e 2+ 1))
-2l {2k 302k +2) {28 + 1)1
To2nsl =y B gy )
: . - {2k +351
"1y - = '——-—q-w—v"jﬂ '—_3; #1,0 3 b’ F H
iy I, -—Ll dr =1 = L= 571 =TS _ (—-1}*"’1‘“‘ MICER
Forn=1,2,3, .. [2(k +1j+ 1]

let §{n} be the staternent
Gl GO

e T
I L) . R

T Dr axz 3

5=

& S1) s true.

Hence if 8(k) s true, then S{k +1) is frus.
But $(1) is true, heoce $(2) is toue and then
£(3) is true, and soon, By Mathematical
Induetion, §{n) is ewefor na=l, 2, 3, ..

Henea [ =
' (2 +1)1

Tor sl positive

IRLEEErs .
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(b)) Whean=4,3=8] md4°=64 S0 %> e forn=d.
Azmans the statement ks e oy goe b, Le. assume 3% L3,
W ot prove thas the stafement is tros for o=+ 1, L that 340 Us [+ 118,
Consider 3541 = (k+ 1),
K L S L S T T T
SR TE LY S WD YN T N P
= 30 e 3 0 (K7 - B8 Bk Tk (BT - 6)
s A e - DR8] S
Mow 3% = &% is pasitive, by sssninpicn,
ard (k- 197 ie positive since k= 1,
and R{k% - 6} is positive sinos £ 3,
Thes 354~ gk 1P 2 0,0 354 0s (k4 830, o

Theretore by the principie of mathematical indonction, 3703 foralln= 3.

(iiy 39 5
A L
(393 5 (n¥)3  (tuking the 3ath root of hath sidles)
LI |

je 3nge

Wsihn
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