2.3 Answers
Further A-Level Pure Mathematics: Corel
Proof by Induction
Answer 1

Statement
For the sequence with the iterative descriptign= 1, Un;; = 2u, + 1

for all positive integers, then™term is given by, = 2" -1

Proof by Induction

Whenn =1, u; = 21 -1 1 which is the correct initial term

Assume that whem = k, ux = Zk — 1 in which case...

U1 = 2uk + 1
= 2(2¢-1)+1
=Xl _241
:2k+1_1

Therefore, if the result is true far= k, then it is true fom=k+ 1
As the result has been shown to be truerfer 1, the conclusion is that
it is true for all positive integers by mathematical induction d
[ 5marks]
Answer 2

Statement
For the sequence with the iterative descriptian= 7, Up+1 = 2up — 1

for all positive integers, then™term is given by, = 3x 2" + 1

Proof by Induction

Whenn =1, u; = 3 x 21 +1 =7 which is the correct initial term

Assume that whem = k, ux = 3 x 2k + 1 in which case...
Ug+1 = 2Uk — 1

=2(3x2X+1)-1

k+1

=3x 2 +2-1

—3x 214

Therefore, if the result is true far= k, then it is true fom=k+ 1
As the result has been shown to be truerfer 1, the conclusion is that
it is true for all positive integers by mathematical induction d
[ 5marks]



Answer 3

Statement
For the sequence with the iterative descriptign= 6, Un;: = Up + N4 a

for all positive integers, then™term is given by, = 2" + 4n

Proof by Induction

Whenn = 1, u; = 2rax1 =6 which is the correct initial term
Assume that whem = k, ux = X4 4k in which case...
Uks1 = uk+2k+4
=Xy ak+2X44

=2x2X+ak+4

=214k + 1)

Therefore, if the result is true far= k, then it is true fom=k+ 1
As the result has been shown to be truerfer 1, the conclusion is that
it is true for all positive integers by mathematical induction d
[ 5marks]
Answer 4

Statement
For the sequence with the iterative descriptian= 8, Uh;: = 4u, — 9n

for all positive integers, then™ term is givenby, = 4" + 3n + 1

Proof by Induction

Whenn =1, u; = 41 +3x1 +1= 8 whichisthe correct initial term
Assume that whem = k, ux = 4k + 3k + 1 in which case...
Uk+1 = 4ug — 9n
4(4+3k+1) - %K
4x 8+ 4% 3K+ 4— 9%k

AL 1k - ok + 4
k

4y 3k + 4

-4 3k+1)+ 1
Therefore, if the result is true far= k, then it is true fom=k+ 1
As the result has been shown to be truerfer 1, the conclusion is that
it is true for all positive integers by mathematical induction d
[ 5marks]



Answer 5

Statement

For the sequence with the iterative description= 3, Uyy1 = Up + 3n — 2

2

7

e L 3
for all positive integers, then™ term is givenby, = —n° - —n+5

2

Proof by Induction

Whenn = 1, ul=%x12——xl+5
= 3 which is the correct initial term
7
Assume that whem = k, ux = %kz -5 k+5

in which case...
Uy = U + 3K — 2
3 7

= 2P ki +3k-2
2 2

2

%[(k+1)2—2k—1]—%[(k+1)—1]+5+3k—2

_ 3 2 3 7 7
_2(k+1) 3k > 2(k+1)+2+5+3k 2
=2 k1P L (ke — kK454 L
2 2 2 2
3
2

(k+1)2—%(k+1)+5

Therefore, if the result is true for = k, thenitistrue fon = k + 1

As the result has been shown to be truerfog 1, the conclusion is that

itis true foralln e Z" by mathematical induction

O

[ 5marks]



Answer 6

Statement
For the sequence with the iterative descriptian= 1, Uyy1 = Up + N(3n + 1)

for all positive integers, then™ term is given byu, = n2( n—1)+1

Proof by Induction
Whenn =1, u; = 12 x (1-1)+ 1= 1 whichis the correct initial term
Assume that whem = k, u, = kz(k — 1) + 1 in which case...

Uk+1 = Uk +N(3n+ 1)

K (k-1)+1+k(3k+1)

K-+ 3K+ k+1
K+ 2k +k+1
k(k2+2k+1)+1
k (k + 1)2+ 1

(k+ 1Y% (k+1-1)+1

(k+ 172 ((k+1)-1)+1

Therefore, if the result is true far= k, then it is true fom=k+ 1
As the result has been shown to be truerfer 1, the conclusion is that
it is true for all positive integers by mathematical induction O
[ 5marks]
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