3

yposition

is true for any positive integer
true. By the principle of
ction, P(n) is true for all

yosition

Awiw = N:NA: + :N 7,
=23 =38
=2(1)%(1+1)2

for any positive integer .
+(2k) =262 (k +1)2

26 + 20k + DT

8(k+1)°

Ak +4)

2)?

D +17

) is true for any positive
also true. By the principle of
stion, P(n) is true for all
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. Let P(n) be the proposition

Wiz +D2n+1)7

“22 442467 1 2m)? =

~J

When n=1, LHS. =2°=4

2

R.H.S.

4

I

(HA+DHEZ+1D

i

3

t P(n) be the proposition

at+la+d)+{a+2dy+ - +[a+(n—1)d]
n s
=—[2Za+(n-1)d]".
Nm (n—1)d]
When n=1, LHS. =4
1
RHS. =—[2a+(1-ld]=a

P(1) is true.
Assume P(k) is true for any positive integer .
ie. a+la+d)y+{a+2d)+ - +[a+(k—1d]

Then
at+(a+d)+--+la+k-Dd]+{a+[(k+1)-1]d

k
—[2a+(k—-1Dd
wﬁ (k=1)d]

W@m +(k=Dd]+(a+kd)

WE\S +k(k=1)d+2a+2kd)

= w:» +1)2a+k%d - kd + 2kd]

WE« +1)2a+ k(k+1)d]

I

w% +1)(2a+ kd)

%BE:TLT:&

Il
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=1, LHS =1-3=3 Thus assuming P(k) is true for any positive integer oo P(1)is true.
2-13"* 43 k. P(k+1) is also true. By the principle of Assume P(k) is true for any positive integer .
RHS =—oo =3 mathematical induction, P(n) is true for all
is true 4 positive integers n.

P(k) is true for any positive integer k.
3tk 3K
+3

9. Let P(n) be the proposition

I
+
(3n—1)(3n -

23743
e+

e
3
~—

(- 1)3

iming P(k) is true for any posi

1y is also true. By the pri

atical induction, P(n) is true - +— —
integers 7. Ok +4  (3k+2)(3k+5)
- _ kGk+5+2
be the proposition 203k +2)(3k+5) [(2(k + 1)+ 3]
) . 0t -
R I _ kT +5k+2 Thus assuming P(k) is true for any positive intege
>3 34 nn+1)  n+l 23k +2)(3k +5) k, P(k+1) is also true. By the principle o
i Lps =1 _ Ck+2)k+1D) mathematical induction, P(n) is true for al
=1, LHS. =-—=2 23k +2)3k +5) positive integers 7.
l 1 k+1
RH.S. = = =
I+1 2 203k +35) i1.Let P(n) be the proposition
is true. _ k+1 i i M ;
P(k) is true for any positive integer k. a 6k+1)+4 o + + +oo :
. . . L Ix4d 4x7 TxI10 B3n—-5)3n-2)
. B N B P 1 _ k Thus assuming P(k) is true for any positive integer
23 3-4 k(k+1) k+1 k, P(k+1) is also true. By the principle of _ n-1 ”
mathematical induction, P(n) is true for all 3n—-2
1 I positive integers n. 1 1
— 4t + When n=2, LHS. =—=—
3 k(k+1) (k+D[(k+1)+1] . Ix4 4
1 10. Let P(n) be the proposition - _
QAk_;CQAxTNV 113 1 " 1 n 1 - R.H.S. HM;MNIIMHM
2)+1 1-3-5 3.5-7 579 . -
a 1 B n(n+2) ' o P(2) 1s true.
,:N 2n-DC2r+D(2r+3) 32n+D(2n+3) Assume P(k) is true for any positive integer k >2
AT 1 1 : 1 1 I 1
k+2) When n=1, LHS. =—— = — ie. + + 4ot
1-3-5 15 Ix4 4x7 7Tx10 (3k—=5)(3k-2)
RHS =—d*t2) 1 _ k=l
u S 32+hR+3) 15 3k -2
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) be the proposition Hr:m assuming WA@ w.w true for any positive HEM 44225132 64 +:m§+uﬁ
2X 2t xnl= (4 -1, _:.ﬂ@mg k, P(k+1) is m,:mo true. By the INQNLwQMLf.Llpw
principle of mathematical induction, P(n) is - !

=1, LLHS. =Ix1l=1

true for all positive integers n. _ W:?Tr;:m+mz+wvlmAW:QI:@\I
RHS =(+Di-1= (b) 11-23% +12.25% 413272 +...+20. 412 | i ©
) is true. 1 =—nn+Dn™ +5n+2)——nn+D)(2n+
- Qw - PRI =—(20)(21)(2 400+ 280+ 7) 4 3
P(k) is true for any positive integer k. 6 m

+ D3 + 150 +6—8n—4)

244225432 641 k2(k+3) Then
1 ) ) . 5
W.m.w.nmﬁJr;@LwEquvug +§+$m1»+$+m F242- 344 k(k+ D+ (k+ D[k + 1)+ 1
. | , N ) 1
P(1) is true. HME»+$§M+m\\+.&+1 + 1% (k+4) H.M»QTT:2,+va+§,+$;+8
1me P(k) is true for any positive integer k. ) \ } , w
— I N <~ Lo AL~ . \ . . - .
_.%+m.mw+wgw+:,+§m»+_% iM:,jEA +5kT + 2k + 4k7 + 20k +16) HMQ+:§+$§+$
i 2 1 .3 2 ;H
=—k(k+1)(6k" +14k+7) =—(k+1)(k” +9k" + 22k +16) LN Lo .
6 4 wﬁ_::»::::\,;:wv
n ; , = MQA+:Q«+BQAN + 7k +8) Thus assuming P(k) is true for any positiy
+2-52 437 4+ k(2k +1) n_? integer k, P(k+1) is also true. By tt
+_:NQA+C+:N HMQAJr C;.TNVQ% +2k+1+5k+5+2) principle of mathematical induction. P(n)

2 (2k +3)2 | true for all positive integers 7.
ok +1)(6k" + 14k +T7)+ (k+D(2k + _1 : : 2,
g (DD DG4 S+ ) +2] (b) () 51-52+52-53++100-101

k+ D[k(6k> + 14k +7)+6(2k +$ﬁ Thus assuming P(k) is true for any positive =1-2+2-3+---+100-101
) , integer k, P(k+1) is also true. By the —(1-2+2:3+---4+50-51)
k+1)(6k% +14k2 + Tk + 24k + 72k + 54) principle of mathematical induction, P(n) is HMﬁoovﬁo;_omv!MGOVGCGB
true for all positive integers n. 3 3
k+1)(6k> +38k2 + 79k + 54) =343 400 — 44 200
X (b) _w ‘mN.TNw Aw+.w..+mmms +MC =299 200
2 =17(4-2)+27°(5-2)+3(6-2)
ke+ Dk +2)(6k" +26Kk +27) 5 (ii) The nth term of the series
+-+nT[(n+3)-2]
K+ 1)(k +2)(6k% +12k +6 + 14k + 14+ 7) 4120427 .5-22 2432 63 o u__+m+...+:
vt 2 —n?. =—n(n+1
k4 DIk + 1)+ 1][6(k +1)2 + 14k +1) + 7] teednt(nt3)-n®-2 it



222+ 4% 4+ 407
2
= wESE:a_TN.m\moézﬁc

=22 140-22 960
=-820

B (p.75)
) be the proposition 9" —2" is divisible

=1,9—2 =7 which is divisible by 7.
) 18 true.

P(k) is true for any positive integer k.
~2K = 7N where N is an integer.

¢+1 N»i

9.9k _0.0k
9(Tn+25)—2.2F
9(7N)+7-2*
79N +2%)

s divisible by 7.

P(k+1) is true if P(k) is true for any
/e integer k. By the principle of
aatical induction, P(n) is true for all
: integers n.

¢« NM:

) be the proposition —1 is divisible

. =1, 2% —=1=3 which is divisible by 3.
) is true.
> P(k) is true for any positive integer k.

.

. 2k . .
ie. 22K _1=3N where N is an integer.

Then 22K+D _
=22k .22
=43N+1)—1
=4(3N)+3
=3(4N +1)

which is divisible by 3.

UENY+5-4
=5(9N +4")
which 1s divisible by 5.

Hence P(k+1) is true if P(k) is true for any

positive integer k. By the principle of

mathematical induction, P(n) is true for all
positive integers n.

ho:uf:U@ﬂr@@qowommzcmzm%f.r_@wmg?maZm
by 117, :

When n = 1, 23 +10=33=11(3) which is
divisible by 11.
P(1) is true.

Assume P(k) is true for any positive integer k.
i.e. 23" +10=11N where Nis an integer.
Then 235*1 410

=23(1IN-10)+10

=23(11N)-220

=11(23N -20)
which is divisible by 11.

Hence P(k+1) is true if P(k) is true for any
positive integer k. By the principle of
mathematical induction, P(n) is true for all
positive integers 7.

Chapter 3 Mathematical Induction <

(3

S. Let P(n) be the proposition 6" —5n+4

divisible by 57.

Whenn=1,6~-5 +4 =5 which is divisible by
P(1)1s true.

Assume P(k) is true for any positive integer k.

. ko . .
ie. 6" =5k+4=5N where N is an integer.
Then

(1) is true.

Assume P(k) is true ve integer 4.

e, ktk+hHk+2)=
Then

(ke + D)k +2)(k+3)
=k(k+D(k+2)+ 3k + 1)k +2)
=3N+3k+D(k+2)

=3[N+(k+D(k+2)]

which is divisible by 3.

Hence P(k+1) is true if P(k) is true for an
positive integer k. By the principle ¢
mathematical induction, P(n) is true for a
positive integers n.

7. No solution is provided for the H.K.C.E.F
question because of the copyright reasons.

8. Let P(n) be the proposition “ 4” + 5" is divisibl
by 97

When n=1, 4+5=9 which is divisible by 9.
P(1) 1s true.

Assume P(k) is true for any positive odd numbe
k.

ie. 45455 =9N where Nis an integer.



4.9" —(On—4n+4)-4" is divisible by
25.
4.9 —(5n+4)-4" is divisible by 25.
' By (@), putx=7,y=4

7" (DA + (n-14"
7"~ (Tn—4n + 4)4"

an—I1

7" —CBn+4)-4

sl
is divisible by (7-4)".

i

W»:‘”ve
2
w»@\r@i
2

W»Q?rci
2

w@i;;tvwzi

ssuming P(k) is true for any positive ::mmmﬂ

+1) is also true. By the principle of
matical induction, P(n) is true for all
e integers n.

1) be the proposition *“ a, =2n-1".
n=1,

=a; =1

=2(1)-1=1

1) is true.
n=72,

=a, =3

=2(2)—-1=3
2) is true.

e P(ky and P(k+1) are true for any positive
k.

A =2k+1)—1
Then apo = NQ\,{I —dy
=242k +1)—1]-2k-1)
=4k+4-2-2k +1
=2k+3
=2k+2)-1
Thus assuming P(k) and P(k +1) are

positive integer k, P(k+2) is also

principle of mathematical in

mtegers n

Then

A

(4k = D55 154 16k +1)55+!
e -
_ (Ak-1+16k+16)55t! 45
-

_ 20k +15)5%" 45

—_— T

16
(4k +3)5k+D+1 4 5

=e——— T

16
_ Atk -1tk s

——

16
Thus assuming P(k) is true for any positive integer

k, P(k+1) is also true. By the principle of
mathematical induction, P(n) is true for all
positive integers ».

2. Let P(n) be the proposition

n
“atartar?+o..qgn-l =0 HC 3
N\.I.A
g?@: n= H, Hkmm =qa
1
RHS =47 =D _,

r—1

Chapter 3 Mathematical Induction .

P(1) is true.
Assume P(k) is true for any positive integer k.
»
. 2 -1 a(r® =1
e atartar’ 4.4kl 24U ZD

r—1
2 L 7
Then a+ar+ar? +... + gp%-! +ar”

P(1) is true.
Assume P(k) is true for any positive integer k.

, M W m
Le, ——— .

ATIl ——
2.3 2.3.4 k(k+1)(k+2)
_ k(k+3)
Hhk+D)k+2)
Then l“!;;lfﬁbi‘?...y,r m —
-2-3 2.3.4 k(k+D(k+2)
I

+§+:§+:i:@+:+m

___kk+3) 1
Ak+1(k+2)  (k+1)(k+2)(k+3)
 k(k+3)%+4

A+ Dk +2)(k+3)

_ B +6k2+9k+4

=

Ak + D)k +2)(k +3)
kD k+4)

A+ ) (k+2)(k 1 3)
_ (k+DIk+1)+3]
Ak +D+1][(k+1)+2]
Thus assuming P(k) is true for any positive integer
k, P(k+1) is also true. By the principle of
mathematical induction, P(n) is true for all
positive integers n.



don is provided for the H.K.C.E.E.
cause of the copyright reasons.

) be the proposition “ 8" +2-7" -1 is

, 8+2-7—=1=21=7-3 which 1s

wuming ¢

FI) 1s

2

') be the proposition 6
s by 437

1= 1, 67470 =550=43%13 which is
> by 43.

) is true.
P(k) is true for any positive integer k.

2 2k+1

+7 =43N where N is an integer.
+3 qﬁlw

+

)+49. 72K+

2k+1

6(43N -7
6(43N)+43-7
43(6N + 7%

s divisible by 43.

suming P(k) is true for any positive integer
+1) is also true. By the principle of

1atical induction, P(n) is true for all
integers n.

P(n) be the proposition

| s
+23 433+ HM:NQ::w :

en n=1, LHS. =1°=1
1
R.H.S. HMAI:N =1
P(1) is true.

12. Let P(n) be the proposition’

Assume P(k) is true for any positive integer k.
. I .

e P2t 48 HM»NQAJL%

Then mm Mw+.1+\,\m+m\m+$w

K+ 1%+ (k+ 1)

e+ 12 (k7 + 4k + 4)

.- No solution is provided for the H.K.C.E.E.

question because of the copyright reasons.

“a" —b" is divisible
by a-b".
When n =1, a' —b' =4~ b which is divisible by
a—>b.

P(1) is true.

Assume P(k) is true for any positive integer k.
ie. af —pk = (a—b)N where N is a polynomial.
Then Q\TI I@»i
=a-d" —p bk
=al(a—b)N+b"]—b-p*
=a(a—b)N+a-b* —b-b*
a(a—b)N +(a—b)bF
(a—b)(aN +b*)
which is divisible by (a—b).

Thus assuming P(k) is true for any positive integer

k, P(k+1) is also true. By the principle of
mathematical induction, P(n) is true for all
positive integers n.

Il

Il

1

3. Let P(n) be the proposition

Chapter 3 Mathematical Induction 61

Crm =321 s
divisible by 8.
When n = 1, f(1)=3% —1=8 which is divisible
by 8.

P(1) is true.

Assume P(k) is true for any positive integer &.

e flh)=3"%_-1= ger

Let P(n) be the propo

When n =2,

-
T
.(j’J
I
oyl
I
[

R.H.S.

P(2) is true.

Il
3]

Assume P(k) is true for any positive integer
k=2,

ie. T, =k

Then 7, =7, +1=k+1

Thus assuming P(k) is true for any positive
integer k=2, P(k+1) is also true. By the

principle of mathematical induction. P(n) is
true for all positive integers n>2.

(b) 0,=0,_(+(n—-1) for n>3

o ! -1 93
Let P(n) be the proposition” 0, = m?fm!v .
When n=2,
LHS. = Qw =1
R.H.S. nwwmxbn_

o P(2) 1s true.



Assume P(k) and P(k+1) are true for any
positive integer k = 2.

i.e. Q\, “FAQ\A [W\AW_

G

Thus assuming P(k) and P(k + 1) are true for
any positive integer k, P(k+2) is also true.
By the principle of mathematical induction,

P(n) is true for all positive integers n.

lution is provided for the H.K.C.E.E.
because of the copyright reasons.

ork 1(p.68)

°(n) be the proposition
m+m+...+@:l$ﬂ:w
nn=1I,

S. =1

35

S. =17 =1
P(1) is true.
ime P(k) is true for any positive integer k.
3454+ (2k-1)=k>
V1+34+5+ -+ Qk-D+[2(k+1D)—1]

=k? +(2k+1)

=(k+1)*

assuming P(k) is true for any positive integer
'(k+1) is also true. By the principle of

1ematical induction, P(n) is true for all
ive integers n.

Classwork 2 (p.71)

(a) Let P(n) be the proposition
P35 2n- 1 = a0 - n”.

RHS. =1°[21)° ~1]=1
P(1) is true.

ume P(k) i

=8(1° +3% + 5
=8[10%(2 102
8[100(200 —
159 200

Il

Classwork 3 (p.74)

1. Let P(n) be the proposition
divisible by 9.

When n =1, 7'+3(1)+8=18=9-2 which is
divisible by 9.

P(1) is true.

Assume P(k) is true for any positive integer k.

7" +3n+8 is

ie 7 +3k+8= 9N, where N is an integer.

Then 7%+ £ 30k +1)+8

=75 743k +3+8
=ON-3k-8)7+3k+3+8
=63N-21k—56+3k+11
=63N —18k —45
=9(7TN =2k - 5)

which is divisible by 9.

Chapter 3 Mathematical Induction

Hence P(k+1) is true if P(k) is true for a
positive integer k. By the principle
mathematical induction, P(n) is true for
positive integers n.

oY 1 e ¢ 2n— 2n—1
2. Let P(n) be the proposition “ 42" !+
2. Let P(n) be the proposit =y 2
divisible by a+5 "

is true if P(k) is true foi
positive integer k. By the principle
mathematical induction, P(n) is true for s
positive integers #.




