M2REG-MI-2425-ASM-SET 2-MATH
Suggested solutions

1. (a) Whenn =1,
4

1 1 3
LHS. = — =
S Zr(r—l) 2 6 4

RHS. = 2*1 _3
22-1) 4

It is true for n = 1.

&1 2k+1

A -
ssume r;k rr—1)  4kQ2k—1)

=L.H.S.

where k € Z".

4k+4

2

r=2k+2
4k

1
r(r—1)

IM

1 1

1 1 1
—Z

Sr(r—1) 2k(2k—1)  (2k+1)(2k)
1 1

T @k +2)(4k+3)  (4k+3)(4k +4)
2k+1  (2k+1)+(2k—1)

T ak@k+1)

(4k +2) + 4k

(4k + 1)(4k +2)

IM

C 4k(2k - 1) - 2k(2k — 1)(2k + 1)
(4k +4) + (4k +2)
(4k +2)(4k +3)(4k +4)
2k +1 2 1

4k (4k + 1) (4k +2)

1

T 4k2k-1) (k-1)(2k+1)
_(2k+1)% - 2(4k)
C4k(2k - 1)(2k + 1)
. 2k-1 1
T AKQ2k+ 1) dk(k+1)
CQk-D(k+ D)+ (2k+1)
C 4kQRk+ 1) (k+1)
3 2k +3
C4(k+ D2k +1)

Itistrue forn =k + 1.

By MLL, it is true Vn € Z.

(k+1)+k
4kk+1)(k+ 1)

120 120 60

T I 2k+ )

1 1
b =
();Or(r—l) rzzﬁ‘:)r(r—l)

. 60+1

= 120060-1)
9l

~ 3480

+Z 1 1
r=3

L r(r—1) ~ 60(59)
30+1 1
60(30 — 1) 3540
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2. (a) Whenn=1,
LHS.=1x3>=9andRH.S. = é(l)(l +1)[6(1)>+14(1)+7] =9 =L.H.S.

It is true for n = 1.

1
Assume 1 X32+2%x5%+...+k(2k+1)> = 6k(k + 1)(6k> + 14k +7), where k € Z".

I1x3242x52+3x 7> +...+kQk+1)?+ (k+ D[2(k+1)+1]?
= ék(k + 1)(6k> + 14k +7) + (k + 1)(2k + 3)?

= é(k + 1) [k(6k* + 14k +7) + 6(2k +3)?]

= é(k +1)[6k% + 38k + 79k + 54]

1
= 8(k + 1) (k +2)(6k> + 26k + 27)
1
6
Itis true forn =k + 1.
By MLL, it is true Vn € Z*.

(k+D[(k+1)+1][6(k+ 1)2+ 14(k+1)+7]

() (1) 1x3%+2x5%+3x7%+...+20x41%
20
=Zr(2r+1)2
r=1

1
= 8(20)(20 + 1)[6(20)% + 14(20) + 7]
= 188090

(i) 11x23%2+12x25%+ 13 x27% +...+20 x 417

20
= Z r(2r +1)?

r=11
10

20
= Z r(2r + 1)2 - Z r(2r + 1)2
r=1 r=1

= 188090 — é(lO)(lO + 1)[6(10)2 + 14(10) + 7]

= 174395
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3.

(a) Whenn =1,
LHS.=(-1)=

_1and RH.S. = (‘1)(24¢ — _{=LHS.

It is true forn = 1.

P
Assume Z(—l)kk =
k=1

p+l1

(=DP(2p+1) -1

2 , where p € Z*.

p

DDk = D (D k+ ()P (p+ 1)
k=1 k

=1
_ (—1)p(zZ+ -1 S CD)P (1)
_(=DP-2p+ 1) +4(p+ 1] -1
B 4
_(=DP2p+3) -1
B 4

=R.HS.

Itistrue forn=p + 1.
By MLL, it is true Vn € Z"*.

2017

2018

B D (=DFk+1) == (-D*%
k=3 k=4

2018

3
= _Z(—l)kk+ (-D*k
k=1 k=1

B _(:1)2018[2(201_8) +1]-1 s -D323)+1] -1

B 4 4
=-1011
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4.

(a) Whenn =1,

LHS.=(2-1)2=1andRHS. = %(1)(2 ~1)(2+1)=1=LHS.

It is true forn = 1.

p
1
Assume Z(Zk —1)?= 720 = D)(2p + 1), where p € Z*.
k=1
p+l1

p
D@k-12 =) (2k-1)7+(2p+1)
k=1 k=1

= %p(2p -DRp+D+(2p+1)?

= %(217 +D)[pQ2p-1)+32p+1)]

1
= 5(2p + 1)(2p2 +5p+3)

1
=3P+ D2p+1(2p+3)
Itis true forn = p + 1.
By MLL, it is true Vn € Z.

222 110

(b) % k-t 2=12‘4(%—1)2—12(%—1)2
2 4 k=1 4 k=1

k=111
Ly %(222)(443)(445) - 211 X %(110)(219)(221)

4
=3203340
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5. (a) Whenn=1,
2
LH.S.=6x10=60and R.H.S. = 5(1)(2+21 +67) =60 =L.H.S.

Itis true forn = 1.
2
Assume 6 X 10+8 x 12+ ...+ 2k +4)(2k +8) = §k(2k2+21k+67),wherek AR
6x10+8x12+...+(2k+4)(2k +8) + (2k +6)(2k + 10)

= Zk(2k* + 21k + 67) + (2k + 6)(2k + 10)

DN W

= Z[(2k* +21k* + 67k) + 3(2k + 6) (k +5)]

[\ OS]

= Z(2k% + 27k* + 115k + 90)

o W

= Z(k +1)(2k? + 25k +90)

o W

= JU+D[2(k + 1)? +21(k + 1) +67]

It is true forn = k + 1.
By MLL, it is true Vn € Z.

30 30
(b) Y (r+2)(r+4) = % [Z(2r +4)(2r +8) - (6)(10)‘
r=1

r=2

_ % [%(30) 2(30) +21(30) + 67] - 60]

=12470
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6.

(a) Whenn =1,
1

(b)

LHS. = Y (-D*Q2k - 1)* = (-1)(1)* = -

k=1

(-D'@-DE+D+1 _
2

Itis true forn = 1.

P
Assume )" (~1)*(2k - 1)* =
k=1

RHS. = -1 =L.H.S.

(-DP@2p-D2p+1)+1
2

p+1

Z(—l)"(zk -1

P
= > =Dk 1)+ (-D)PT (2p + 1)

k=
_ (=

—_—

DP2p-1)(2 1 1
) ( P 2)( p+ )+ (_1)p+1(2p+1)2
_(=DPp+ D[-2p - 1D +22p+ 1] +1
B 2
_(=DPM2p+1D)(2p+3) +1
B 2
Itis true whenn =p + 1.
By M.L, it is true Vn € Z*.

200

Z (_1)k+1(2k _ 1)2

k=99

200

98
== > (=DF@k - 1)+ Y (=D 2k - 1)
k=1 k=1

(=1)20(400 — 1)(400 + 1) + 1 . (-1)%%(196 — 1)(196 + 1) + 1
2 2

=-60792
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7.

(a) Whenn =1,
LHS.=3-2)3-1)=2andR.H.S.=1(3-1)=2=LH.S.

Itis true forn =1.
P

Assume Z(3k -2)(3k - 1) = p(3p* - 1), where p € Z*.
k=1

ptl p
Z(3k ~2)(Bk-1)= Z(3k ~2)Bk-1)+Bp+1)(3p+2)
k=1 k=1

=pBp* - 1)+ (Bp+1)(3p+2)
:3p3+9p2+8p+2
=(p+1)Bp*+6p+2)

= (p+D[3(p+1)*-1]

Itis true forn = p + 1.
By MLL, it is true Vn € Z.

®) @) 2+5+8+...+(3n—1):2(3k—1)
k=1

:3Zn:k—n
k=1

n(n+1)
-n
2
B 3nt +n
2

=3X

(ii) 22+52+82+...+(3n—1)2=Z(3k—1)2
k=1

i(?)k ~2)(3k - 1) + Zn"(yc -1)
k=1 k=1

3n2+n

3n? -1
n(3n )+ >

n(6n*+3n—-1)
2
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