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3. A sequence of numbers is defined by
u =2,
un+1:5un_4a 7’121
Prove by induction that, for n € Z*, u = 57+,
“4)
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9. A sequence of numbers u, u,, u,, u,,... is defined by

u,,,=4u, +2, u =2

Prove by induction that, for n € Z",
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4. Prove by induction that, for n€Z",
Z”: 1 __n
= r(r+1) n+l
5)

|\ J

EXKAT R, IETEET AT AR Ay B S TN DY



Q4 : FP1 CHAPO6 PROOF BY INDUCTION www.CasperYC.club
( Leave\
blank
6. A series of positive integers u, u,, u,, ... is defined by
u=6andu  =6u -5, forn=>1.
Prove by induction that u = 5x6""'+ 1, forn > 1.
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10. Prove by induction that, for neZ",
f(n) =22"-1+ 3271 g divisible by 5.
(6)
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7. f(n)=2"+6"
(a) Show that f(k +1) = 6f(k)—4(2").
(©))
(b) Hence, or otherwise, prove by induction that, for ne Z*, f(n)is divisible by 8.
“)
. J

Last Updated: February 10, 2026 BLEKEARE, BELESEM.



Q7 : FP1 CHAPO06 PROOF BY INDUCTION www.CasperYC.club
( Leave\
blank
7. A sequence can be described by the recurrence formula
u,,, =2u, +1, nz1, u =1
(a) Find u, and u,.
2
(b) Prove by induction that u, =2" -1
(6))
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9. (a) A sequence of numbers is defined by

u =38
u ., =4u -9, n=1

Prove by induction that, for n € Z",

u =4"+3n+1

S))

(b) Prove by induction that, for m € Z*,

3 —4’”_ 2m+1 —4m
1 =1) U m  1-2m
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8. (a) Prove by induction, that forn € Z~,
C 1
D r2r=1) = —n(n+ (dn 1)
r=1 6
(6
(b) Hence, show that
3n 1
zr(Zr —1) = = n(an* + bn + ¢)
- 3
r=n+l
where a, b and c are integers to be found.
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6. (a) Prove by induction

u 1
3 2 2
r=—n"(n+1

r=1

(b) Using the result in part (a), show that

Y. -2)= in(;f +2n* +n—-8)
r=1

50
(c) Calculate the exact value of 2 (r -2).

r=20
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8. (a) Prove by induction that, for ne Z",
Y r(r+3)=Ln(n+1)(n+5)
(©)
(b) A sequence of positive integers is defined by
u =1,
u,, =u,+n3n+1), nel'
Prove by induction that
un:nz(n—1)+1, neZ’
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9. Prove by induction, that for ne Z",

(3 0)”_ 3" 0
@ 16 1) “lsg-n 1)’

(b) f(n)=7""+5 is divisible by 12.

(6)
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8. (a) Prove by induction that, for any positive integer n,

< 1
r=—n’(n+1)°
; 2D

)
(b) Using the formulae for ir and Zn:r3 , show that
= p
Zn:(r3 +3r+2)= in(n +2)(n* +7)
)
25
(c) Hence evaluate » (r’ +3r+2)
@
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9. (a) Prove by induction that
P = %n(n +1)(2n+1)
r=1
(6)
Using the standard results for ZI” and zf’ ?,
r=1 r=1
(b) show that
D (r+2)(r+3)= én(# +an+Db),
r=1
where a and b are integers to be found.
(€))
(c) Hence show that
2n
> (r+2)(r+3)= %n(7n2 +27n+26)
r=n+l
(©))
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8. Prove by induction that, for n€ Z™",

(a) f(n)=5"+8n+ 3 is divisible by 4,

@)
3 22Y (2n+1 -2n
(b) [2 —1}= 2n 1-2n
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