
2002

2004

2003

A2.

.21for which   of  values theFind

.for  formula aobtain  ),1  ,211  Given that
1

=

=³-= å
=

n

n

k
knk

Sn

uS(kku 3 marks

2 marks

2001

5 marks

2005

A4.  Prove by induction that for all integers n ≥ 1, ).13(
2
1)13(...852 +=-++++ nnn

A7.  Prove by induction that 4n – 1 is divisible by 3 for all positive integers n. 5 marks

B5. a) Prove by induction that for all natural numbers n ≥ 1 å
=

+-=-
n

r
nnnrr

1

2 ).1()1()(3 4 marks

Prove by induction that                                     for all integers n ≥ 1.xx enxxe
dx
d )()(
''
''

+= 5 marks12.

10. Prove by induction that, for all positive integers n, å
= ++

-=
++

n

r nnrrr1
.
)2)(1(2

1
4
1

)2)(1(
1

5 marks

9. Show that

Hence write down a formula for

Show that 

( ) .364 2

1
nnr

n

r
-=-å

=

( ).64
2

1
å
=

-
q

r
r

( ) .964 2
2

1
qqr

q

qr
-=-å

+=

2 marks

2 marks

1 mark

2007

12. ( ) naa n +³+ 11Prove by induction that for a > 0,                                  for all positive integers n. 5 marks

2008
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2009

12. The first two terms of a geometric sequence are a1 = p and a2 = p2.  

Obtain expressions for Snand S2n, in terms of p, where

Given that S2n = 65Sn show that pn = 64.

Given also that a3 = 2p and that p > 0, obtain the exact value of p and hence the value of n.

1, 1 marks

1, 1 marks

2 marks

.
1
å
=

=
k

j
jk aS

4. Prove by induction that, for all positive integers n, ( )å
= +

-=
+

n

r nrr1
.
1
11

1
1

5 marks

2011

8. Write down an expression for                              and an expression for
2

11

3 ÷
ø

ö
ç
è

æ
- åå

==

n

r

n

r
rr .

2

11

3 ÷
ø

ö
ç
è

æ
+ åå

==

n

r

n

r
rr 1 mark

3 marks

2012

12. Prove by induction that 8n + 3n-2 is divisible by 5 for all integers n ³ 2. 5 marks

6 marks

4 marks

16. (a) Prove by induction that

for all integers  n ≥ 1.

(b)  Show that the real part of                                        is zero.

( ) qqqq nini n sincossincos +=+

4

11

36
sin

36
cos

18
sin

18
cos

÷
ø
ö

ç
è
æ +

÷
ø
ö

ç
è
æ +

pp

pp

i

i

4 marks9. Prove by induction that, for all positive integers n, ( ) ( ) .134 3

1

23 +=++å
=

nnrrr
n

r

2013

2016

5. ( ) ( )2

1
3 1 1 ,    .

n

r
r r n n n

=

- = + " Îå •Prove by induction that 4 marks

2018
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2003

2007

2009

2011

nnSn 102 +-= (2)(3)( )( )[ ]2118
2

--+= nnSnA2 a) or b)  n = 3 and 7.

9.a)  Proof                 b)       2q – 12q2 c)  Proof

( ) ( )
1

1   ;
1

1 2

2 -
-

=
-
-

=
p
ppS

p
ppS

n

n

n

n
12           2 == np(2) (2) (2)12.a)                                                                        b) Proof               c)

8.
2

3

1 1

n n

k k
r r

= =

é ù= ê úë û
å å ( )221 1

2
n n +

2018 12. Proof  
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