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Exercise 8C

1 Basis: u,= 5"-1=>n=1: u,= 5 -1=4 as given
Forn=2: u,= 5"—1=24 from the general statement

u, =5u, +4=5(5)+4 =24 from the recurrence relation.
So uy is true whenn =1 and n = 2.

Assumption: Assume u, is true when n = k for ke Z*
u, = 5"-1

Induction: Using the recurrence relation
u,, = Su, +4
=5(5" ~1)+4
— 5k+1 _1
This is the same expression that the general statement gives for u, .
Therefore, the general statement is true for n = k + 1.

Conclusion: If u, is true when n = k, then it has been shown that u, is also true whenn =%k + 1. As u,
is true for n = 1 and n = 2 then u, is true for all n > 1 and n € Z" by mathematical induction.

2 Basis: u, =2"?-5=n=1: u,=2"-5=3as given
Forn=2: u,=2%"-5=11 from the general statement

u, =2u,+5=2(3)+5=11 from the recurrence relation.
So uy is true whenn =1 and n = 2.

Assumption: Assume u, is true when n = k for ke Z*
k+2
u, =2""-5

Induction: Using the recurrence relation
U, =2u, +5
=2(27-5)+5

— 2k+3 _ 5
This is the same expression that the general statement gives for u, .
Therefore, the general statement is true for n = k + 1.

Conclusion: If u, is true when n = k, then it has been shown that u, is also true whenn =%k + 1. As u,
is true for n = 1 and n = 2 then u, is true for all n > 1 and n € Z" by mathematical induction.
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3 Basis: u, =5"+2=n=1: u,=5"+2=3as given
Forn=2: u,=5"+2=7 from the general statement
u, =5u, —8=5(3)—-8 =7 from the recurrence relation.
So uy is true whenn =1 and n = 2.

Assumption: Assume u, is true when n = k for ke Z*
u, =5"+2

Induction: Using the recurrence relation
Uy =St =8

=5(5""+2)-8

=5+10-8

=5"+2
This is the same expression that the general statement gives for u, .
Therefore, the general statement is true forn = k + 1.

Conclusion: If u, is true when n = k, then it has been shown that u, is also true whenn =k + 1. As u,
is true for n = 1 and n = 2 then u, is true for all n > 1 and n € Z* by mathematical induction.

4 Basis:u,=3"-2"=n=1: u,=3"-2'=1 as given
n=2:u,=3-2"=5 as given
Forn=3: u, =3 -2’ =19 from the general statement
uy =5u, —6u, =5x5-6x1=19 from the recurrence relation.

Soupistrue whenn=1,n=2and n=3.

Assumption: Assume uj, is true whenn =kandn=k+ 1 for k e Z*
u, =3 -2

_ ~k+l k+1
U = 32

Induction: Using the recurrence relation
Uppy =Sy, —Ou,

_ 5(3k+1 _2k+1)_6(3k _2k)

=53"")-6(3")-5(2"")+6(2")

— 5(3k+1) _ 2(3k+1) _ 5(2k+1) + 3(2k+1)

_ 3(3k+1) _ 2(2k+1)

_ k2 _pk+2
This is the same expression that the general statement gives for u,,, .
Therefore, the general statement is true for n = k + 2.

Conclusion: If u, is true when n = k and n = k + 1, then it has been shown that u, is also true when

n=k+2.Asuyistrue forn=1,n=2 and n =3 then u, is true forall n> 1 and n € Z" by
mathematical induction.
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5 Basis: u, =(n—2)3"" =>n=1:u,=(1-2)3"=-1 as given
n=2:u,=(2-2)3""=0 as given
Forn=3: u,=(3-2)3"" =9 from the general statement

U, =6u, —9u, =6x0-9x(-1)=9 from the recurrence relation.
Soupistrue whenn=1,n=2 and n=3.

Assumption: Assume u, is true whenn =kandn=k+ 1 for ke Z*
u, =(k-2)3""

u, =(k-1)3"

Induction: Using the recurrence relation
Upy = Oy, =,

=6(k—1)3" -9(k-2)3""

=3[6(k-1)-3(k-2)]

=3"(3k)

= (k)3""

= (k+2-2)3"*"
This is the same expression that the general statement gives for u, ,, .
Therefore, the general statement is true for n = k + 2.

Conclusion: If u, is true when n = k and n = k + 1, then it has been shown that u, is also true when

n=k+2.Asuyistrue forn=1,n=2and n =3 then u, is true forall n> 1 and n € Z" by
mathematical induction.

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Further Pure Maths 1 Solution Bank @ pearson

6 Basis: u, =2(5"")-2" = n=1: u, =2(5°)-2° =1as given
n=2:u, :2(51)—2l =8 as given
Forn=3: u,= 2(52 ) —2% =46 from the general statement

uy = Tu, —10u, = 7(8) —10(1) = 46 from the recurrence relation.
Soupistrue whenn=1,n=2 and n=3.

Assumption: Assume u, is true whenn =kandn=k+ 1 for k e Z*
u, =2(541)-2""

U, = 2(5")—2"

Induction: Using the recurrence relation
Uy = Tty =100,

=7[2(5") -2 ]-10[2(5"")-2""]

=14(5)-20(5*")-7(2") +10(2"* ")

=5"14-4)-25(7-5)

=10(5")-2(2")

=2(5"") -2
This is the same expression that the general statement gives for u, ,, .
Therefore, the general statement is true for n = k + 2.

Conclusion: If u, is true when n = k and n = k + 1, then it has been shown that u, is also true when
n=k+2.Asuyistrue forn=1,n=2 and n = 3 then u, is true forall > 1 and n € Z" by
mathematical induction.
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7 Basis: u, =(3n1-2)3"=n=1: u;=(3-2)3' =3 as given
n=2:u,=(6-2)3"=36 as given
Forn=3: u,= (9 —2)33 =189 from the general statement

u, =6u, —9%u, =6x36-9x3 =189 from the recurrence relation.
Soupistrue whenn=1,n=2and n=3.

Assumption: Assume uj, is true whenn =kandn=k+ 1 for ke Z*
u, =(3k-2)3"

= (3(k+1)-2)3"" = Bk +1)3""

Induction: Using the recurrence relation
Upp = Oy, =y

=6(3k+1)3"" -9(3k—2)3"

=363k +1)-3(3k —2)]

=3"""[18k + 6 — 9k + 6]

=3"1(9%k+12)

= (3k +4)3""

=[3(k+2)-2]3""*
This is the same expression that the general statement gives for u, ,, .
Therefore, the general statement is true for n = k + 2.

Conclusion: If u, is true when n = k and n = k + 1, then it has been shown that u, is also true when
n=k+2.Asuyistrue forn=1,n=2 and n =3 then u, is true forall n> 1 and n € Z" by
mathematical induction.
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