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Prove the following statements by mathematical induction.

1. 3.4+5.7+7-10+ ... '+(2n+1)(3n+1)=-’2i(4n2+11n+9)
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2. zn:r-3’=-i—[3"(2n—1)+1]
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3. T+ 3n(7")— 1is divisible by 9
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’ x 1 1 '
4. (a) 1+-1—1+§Ix(x+1)+ +7Jx(x+1)(x+2) v (+n-1)

=%, (x+ )(x+2) ... (x+n)'

(b) Deduce that 1-"C;+"Cy-"Cs+ ... +(-1)"*C, =0

Note: This question (4) may be deferred until after the
Binomial theorem.
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1 1 1 » 1 n
+ + + e + =
1.6 59 9.13 - (4n-3)4n+1) 4n+1

5.
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1. S, =3-4+5-T+ ..
+(2n +1)3n+ 1)
f(n,)=—;-(4n2 + 11n+9)
T, =(2n+1)8n+1)
S,=3-4=12,
f)=2(4+11+9)=12

The result is true forn = 1.
Assume it is true forn = K,

S, =f(K)

=.I.2{_(41r<2 + 11K +9).

To prove: Sk =f(K+ 1),
where

FK + 1) = 1(E + D[4 + 1
+1UK +1)+9]
=2K% + BK?
+2K+12
Sk+1 =Sk + Tk

R.HS.= %(41{2 +11K + 9)

+(2K +3)3K +4)
=2K® + ZK*
+2K+12
S SK+1 =f(K+ 1)
The result is true for
n=K+1 iftrue forn=K,
ete.

2. §,=13+28+..+n3
f(n)=4[3"(@n-1)+ g

F(1)=3(3-1+1)=3
The result is true forn=1.
Assume S, = f(k), where

f(k)=2[3"2k-1)+1]
To prove: Sp.;=f(k+1),

where
F(+1)=3[3"" 2R+ 1)+ 1]
Spe1 =S+ Thet
3[3*(2k-1)+1]
+(k+1)-31
=3[3*(2k-1)+1

Il

+4.3%1 (B + 1)]
=4[s*2k-1)

+3*(4k+4)+ 1]
=4[3! (2k+ 1)+ 1]

Hence the result is true
forn=Fk+1, ete.

F(n)=17"+3n{1")-1
f(1)=7+21-1=271is
divisible by 9.
Assume f(n) is divisible
by 9 when n =k, a positive
integer.
f(k)=9M, Mis an
integer. Consider
f(k+1)-f(k)
=7H 4 3(k+ 1) TR -1
~[7* +3k-7* 1]
= (1 -74)+3.74
(21k +21- 3k)
=6-T* + 7% (18k +21)
= (18k+27)7*

w flk+1)=f(k)

+9(2k + 3)t*
But f(k) is divisible by 9
and the 2nd term on R.H.S.
is divisible by 9.
Hence f(& + 1) is divisible
by 9, etc.

Continued

n
(a) 8, = ET,, where
r=1

T, =%(x+1)(x+2)
C L (x+n-))
f(n)=;l%(x+1) (x+n)

x
S, = 1+-i—1+x

x+1
f(l)—T—1+x

. The result is true
forn=1.

Assuming S, = f(k),
we shall prove:
Sk+1 = f(k+ 1)0
1
where f(k)= E(—x+ 1 ...

w(x+ k)
Spr1 =8, + Ty

1
=E(x+ 1)

Now kl-{(k+1)=(k+1),

R
(x+E+]

=f(k+1), ete.

hence S;,, =

(b)Put x = —n in the given
statement, then:
~n)(-n+1
(-n)(-n+1Y-n+2)...

( . (-n+n ~1) J
n!

Upon simplification,

this becomes

1-"C;+"Cy - "C3 +...
+(-1)*"C, =0

1

=0

T = lan—3fan+ 1

1 1
Sl='i‘_5'1 f(1)=4+1

1
[
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The result is true forn = 1.

Assuming S, = f(k), we
shall prove: '
k+1

M1 4R+ 5
See1= S + Thia
k
4k +1

1

" @k + 14k +5)

4k% +5k+1
(4k+ 1){4k +5)

Now 4k% +5k+1
=(k+ 14k +1)
el

k17 4k +5
=f(k+1)

Hence ete.




