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Question 1 (**)

A sequenceu, U,, Uz, Uy, ... IS given by the recurrence relation
Uy =3U,+2, U =2.

Find the value oli,, us, u; andus.

U2:8, U3:26, U4:80, U5:242

Question 2 (**)
A sequenceyy, Y,, Y3, Ya, ... IS given by

yn+1:4yn' 3’ YI:2'

a) Find the value ofy,, vy, y, and yz.

It'is further given thaty;, = 26214~

b) Calculate the value oy .

Yo =5|, |Ya =17|, |y, =65, |Y5 =257, | Y9 = 6553
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Question 3 (**)

A sequenceu, U,, Uz, Uy, ... IS given by the recurrence relation
Uy = 2U, - + 3, W =2.

Find the value ofi,, uz, u, andus.

U, =6|, |u3 =11, |u, =16|, |u; =19

Question 4 (**)

A sequenceuy, U, Us, Uy, ... IS given by
- 2 -
Upsa =(3-U,)7, U =4.
a) Find the value olu,, uy; andu,.

b) State the value oly.
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Question 5 (**)
A sequencdy, b,, b, by, ... is given by

Bhi1 =50,- 3, b=k,
wherek is a non zero constant.

a) Find the value ob, in terms ofk.

b) Given thatb, =7, determine the value d¥.

[ 1 Iby=125- 93, |k

(311N

a)

eb,=5h -3 =g-3
o boy = 86, -3 = 5(sk-3)- 3 Isk-8
o b= Sb -3 = S(a-18)-3= sk -B -
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Question 6  (**)
A recurrence relation is defined for® 1 by

a1 =3a,+4, =k,
wherek is a non zero constant.

a) Find the value ofy, in terms ofk.

It is further given that

b) Determine the value df.

a, =27k+57, [k=-1
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Question 7 (**)

A sequencal, U,, Uz, Uy, ... iS given by
Upp =3U,- 9, Uy =k,
wherek is a non zero constant.
a) Find the value ofig in terms ofk .

It is further given that

b) Find the value oK.

Us = 9K - 36
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Question 8  (**)
A recurrence relation is defined for® 1 by

the =kt -1, =2,
wherek is a non zero constant.

a) Find the value of; in terms ofk.

b) Given thatt; =14 find the possible values .

Created by T. Madas

ty=2k?- k- 1
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Question 9  (**)

A sequencay, U,, Us, Uy, ... iS given by
Upeg = KU, +5, v =2,
wherek is a non zero constant.
a) Find the value ofus in terms ofk .

It is further given that

b) Find the possible values &f.

Ug =2k? +5k +5
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Question 10  (**)
A sequencex;, X, X3, X, ... IS given by the recurrence formula

Xput = 5( % +1) - 2rP, Xlzé-

Calculate the value ofx,, X3, X;, and xg.

Xo =T\, | X3 =32, | X4 =147|, | %5 =708

Question 11 (**)
A sequencety, t,, t3, ty, t5, tg... IS given by the recurrence formula

th =Nty - (t)°+ 4, =2,

Find the value ot , t3, t,, t; andtg.
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Question 12 (**+)
A recurrence relation is defined for® 1 by

Ay =13, - - 3, a =1.
a) Find the value of,.

b) Evaluate the sum

r=1
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Question 13 (**+)

A sequenceu, Uy, Uz, Uy, Us, Ug, ... IS given by
Upsp = Uppg t2U,, U, =4, U3=8.
a) Find the value oti,, ug andug.

b) Determine the value ai;.

u, =16, [us =32
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Question 14 (**+)
A sequence of numbers is given by the recurrerlaéan

Ungp = , N3l u=2.
~ Hn
a) Find the value ofi,, uy and u,.
b) State the value afi;,.
c) Show clearly that
12
u =6
r=1
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Question 15  (**+)
A sequence of numbers is given by the recurrerlaéan

Uy = Ku, +4, n31, u =16,
wherek is a non zero constant.

a) If u3=10, find the possible values &f.

b) Determine the value ai,, given thatk >0.

Question 16 (**+)
A'sequencet, t,, t3, t,, t5, ... iS given by

th=2t,+1, t5=103.

Find the value ot .

N2
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Question 17  (**+)

A sequenceyy, Y,, Y3, Ya, ... IS given by the recurrence formula
Yni1=2Yn - 4Nt 4, y5=52.
a) Make y, the subject of the above recurrence formula.

b) Hence determine the value gf, y3, Yy, andy,.

+4n- 4
Vo= 2 [ya =32 [y5=20), [y, =12, [, =6

Question 18  (***)
A sequence is defined far3 1 by the recurrence relation

Upyp = 2U,+1, U =3.
a) Find the first five terms of the sequence.

b) By considering the first few powers @f, write down an expression for timdl
term of the sequence.

3,7,15,31, 63,}, |u, =2" - 1
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Question 19 (***)
A sequence of numbers is given by the recurrerleéon

18
a4 =5-——, n3l, a,=0.
4+a,

a) Find the value ofg, a, and as.
b) Determine the value od .

c) Calculate the value of
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Question 20 (***)
A sequencex;, X, X3, X1, ... IS given by

_k-5% o1 k>s,

wherek is a non zero constant.

a) Determine the value ofx; in terms ofk, giving the final answer as a single

simplified fraction.
It is further given thatx; > 6.

b) Find the range of the values bf

- 11
I:I' XS_ k-5 '5<k<2

= x-4 > ¢C-c)
= U-f >ek-o
= —lok > -5

ss .
— k< 3E =1

s os<k <y~
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Question 21 (***)

A sequenceu, U,, Uz, Uy, ... IS given by the recurrence relation
Upsg = 2U, +(- 1)n(r12+ 2), u, =10.

Find the value ofu,, ug, u, andus.

u, =17}, lu3 =40, |uy, =69, |u; =15

Question 22 (***+)

A sequenceuyy, U,, Uz, Uy, ... IS defined by the recursive relation
Upsg =2U, 13, W=k,
wherek is a non zero constant.
a) Given thatug =189, find the value ofus.

b) Determine the value df.

Us =93, [k=3

Created by T. Madas



Created by T. Madas

Question 23 (***+)
A sequences, a,, a3, ay, ... IS given by

A = P+ 0q,,
where p and g are non zero constants.
It is given thata; =250, a, =220 and a5 =196.
a) Determine the value op and the value of.

b) Show clearly that the sequence convergedta

o]
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Question 24  (***+)

A sequencex;, X, X3, Xa,... IS given by

a+2
Xpey =20 ¥ =2,

wherea is a non zero constant.

a) Find a simplified expression fog; in terms ofa.
It is given thatxg =12.

b) Determine the value cd.

[ |=2%8 a=5
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Question 25 (***+)
A recurrence relation is defined for® 1 by

Upyg = a+% U,, W =520,
wherea is a non zero constant.
a) Given thatu, =72 , find the value ofa.

b) Given further thau,;=9 , find the value oly.

,[a=4|, |ug =10
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Question 26  (***+)
A sequence of positive numbers is given by therreage relation fom 3 1 by

Upep = KU, +4, U =16,
wherek is a non zero constant.
a) Given thatuy3 =10, find the value ok.

b) Given further that the sequence converges to at limi use an algebraic
method to determine the value a&f.
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Question 27  (***+)
A sequenceu, U,, Uz, Uy, ... IS given by
u,+1
Un+1 = n2 , U =Kk,

wherek is a non zero constant.

a) Given thatu, =21 find the value ofus.

b) Determine the value df.
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Question 28 (***+)

A sequencay, U,, Us, Uy, ... iS given by
Upeo = Kby 54, =2, U, =-2,
wherek is a non zero constant.
a) Find the value of, in terms ofk.

b) Given thatu, =2, find the possible values &f.

u, = - 2k%+ 10k- 10, [k=2,

Question 29 (***+)
A sequence is defined far3 1 by the recurrence relation

Uneq = 20, +40- 1F+ (- D™ 27L =2,

Find the first five terms of the sequence.

2,8,18,43, 78, |
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Question 30 (***+)

A sequences, a,, a3, a4, ... IS given by the recurrence formula

—_&y _
+1 = ’ _1
An+1 1+a &

a) Determine the value ob,, a3, a, andas.

b) State an expression for tmd term of the sequence and verify that it satisfies
the above recurrence formula.
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Question 31 (***+)

A sequencey, U,, Uz, Uy, ... is defined by the recursive relation
Upso = 3Upeq - 2U,, W =Kk,
wherek is a non zero constant.

Given thatug =33 and u; =65, determine the value d&f.

Question 32 (***+)

A sequenceu;, Uy, Us, Uy, ... IS given by

Unyg = 4Up + kl'h-l’
wherek is a non zero constant.
It is further given thau, =4, u; =12 and u; =178.

Determine the value df .
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Question 33  (***+)
A recurrence relation is defined for® 1 by

t =at,+b, t,=2,
wherea and b are non zero constants.
Given further that
t, =3 and t, =12,
r=1

find the possible value i and the possible value of.
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Question 34  (***+)

A sequence of numbers;, U, Ug, Uy, ..., is defined by

1
U, =

=, W =2.
1- Uy 1 '

Determine the value of

20

n=1
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Question 35 (****)
A recurrence relation is defined for® 1 by

Upr =k+(-2)"u,, v =4,
wherek is a non zero constant.
a) Show clearly thatig =4.
b) State, in terms ok, the value ofu,g.

c) Given further that

4
u, =6,
r=1
find the value ofk.
d) Evaluate the sum
26
U -
r=1

; U26=k'4, k=3, 826=39

®
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Question 36  (****)

A sequenceu, Uy, Uz, Uy, Us, ... IS given by
Upio = U 06U, W =1, u, =13.
a) Find the value oli;, the value ofu, and the value ofi .

b) Find a simplified expression for the" term of the above sequence by
considering the first few terms of the sequencewshioelow

3-2,9+4, 27- 8, 81+16, 243- 3z, ...

. U3:19, U4:97, U5:211
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Question 37 (****)

A sequencdy, t,, t3, ts, ... IS given by
t .« =a+bt,,
wherea andb are non zero constants.
It is given thatt; =320, t, = 240 andt; = 200.
a) Determine the value of and the value ob.

b) Find the value ofg.
c) Show clearly that; =800.

The sequence converges to a limit

d) Determine the value df .

a=80,

tg =180
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Question 38 (****)
A recurrence relation is defined for® 1 by

2
a1 =(an) - 4, &=k,
wherek is a non zero constant.

a) Find the value ofy in terms ofk.
It is given thata, + ag = 26.

b) Find the possible values &f.

[ ], |ag=k*- 8K+ 12, [k=+3
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Question 39  (****)

A SEqUENCeY:, Yo, Ya: Yar Ys: Yo ... iS given by
Yni2 = Y1 2 Y1=1, Y, =5.

a) Find the value ofys, vy, , y5 and yg.

b) Find a simplified expression for the" term of the sequence, by considering
the first few powers oR.

[ 1 [va=7]: [va=17. [ys =31 [ys =68 |y, =2" +(- )"
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Question 40 (****)

A sequencal, U,, Uz, Uy, ... IS given by

Upep = K- 1—2 =1,
un
wherek is a non zero constant.
It is further given that
4u, = Uz +1.

a) Show that one of the possible valueskois 15 and find the other.

b) If k=15 find the exact value odl,.
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Question 41 (****)
A sequence of numbers is defined by the recurreglaéion forn3 1

Upsg = KU, +6, U =4,
wherek is a non zero constant.
a) Find, interms ok, the value ofu, and the value ofi
b) Given thatuy =10 find the possible values d.

The sequence tends to a linhit

¢) Find the value ofi,.

d) Determine the value of .

U, = 4k+6], |u;=4k? +6k+6, [k=-2.1] [u, =11, [L=12

N
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Question 42 (****)
A recurrence relation is defined for® 1 by

Uy =aU,+b, U=k,
wherea, b and k are non zero constants.
It is given thatU, =5, U3z =13 andU, =45.
a) Find the value ofa and the value ob.

b) Determine the value df.

la=4], [b=-7|,|U; =k =3

—
@ [0, =dli+b
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Question 43  (****)
A sequence of numbers is given by the recurrerleéan

t,. = At,+B, n31,
where A and B are non zero constants.

It is given thatt, = 205 andt; =189, and the sequence converged 25.
a) By forming and solving two equations show tmai:% andB =25.

b) Find the value of; .

t;=281.2
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Question 44 (****)
A sequence of numbers is given by the recurrerleéon

Upip = Py + 0, N3 1,
where p andq are non zero constants.
It is given thatuy = 285 andu, =321, and the sequence convergeST.
a) Find the value ofp and the value of

b) Determine the value af;.

,|a=150, |u, =12

go;
1
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Question 45  (****)
P = A+BR, t>1.

The relationship above gives the amount of monegialidpays into a pension scheme
each yearR,, wheren is the pension contribution in thd" year.

Adrian’s annual contributions in th@", 39 and 4" years wereE162E, £242F and
£306E, respectively.

a) Find the value ofA and the value oB.
b) Determine Adrian’s annual contributions in thetfyear.
Adrian’s annual contributions cannot exceed a agegmountL .

c) Find the value ofL.

|A=1125, |B=0.8, R =625, |L =5624
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Question 46  (****)

In a clinical trial the concentratio@, of a certain blood agent, is measured at one hour
intervals since a trial drug was first administete@ patient.

The following readings were obtained
C,=88, C, =76 andC; =70,
where C; denotes the readinghours after the drug was first administered.
It is thought thatC satisfies the relationship
Cy=at+bG,t30.
a) Find the value ofa and the value ofb.

b) Determine thenitial concentration of the blood agent, when the drug fivat
administered.

The value ofC converges to a limit. .

¢) Find the value of_.

| ], la=32,|b
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Question 47 (****)

A sequencay, U,, Us, Uy, ... iS given by

4

n
(un+1)(un)2 :m’ U =

N

Calculate the value af,, u;, u, andus, and hence write an expression for rife
term of the sequence.
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Question 48  (****)

A sequencex;, X, X3, X4, ... IS given by the recurrence formula

*n

——, %=1
2nx, + %, +1

Xn+1 =
a) Determine the value of,, X3, X, andXs.

b) State an expression for tmd term of the sequence and verify that it satisfies
the above recurrence formula.

1 1

_ _ _1
X4_16’ X5_2_5' Xn__z

n

Ol

Xo =

N
&
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Question 49  (****)
A recurrence relation obeys the relationship

X1 T %0 112, X =K,
wherek is a non zero constant.
This recurrence relation converges to a liinjtfor a suitable range of values lof
a) Find the value of_.

b) Determine theange of values ofk , so L exists.

IL=4], [k3- 12|
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Question 50  (****)

A sequencal, U,, Us, Uy, ... IS given by

wherek is a non zero constant.

a) Show clearly that, =k .

b) Given thatu,” us= - % determine the value .

c) State the value afi ;.

Upo=-1
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Question 51 (****)

A sequencal, U,, Uz, Uy, Us ... satisfies
Unyy = Al + B,
where A and B are non zero constants.

The second and third term of this sequenced& and 428, respectively.

Given further that the sequence converge320, find the value of the fourth term of
this sequence.

, Uy =40
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Question 52 (****+)

A sequence of numbers is given by the recurrerlaéor

U = Au, +2
n+l 4+Bun’

ns 1, ulz%,

where A and B are non zero constants.
a) If u,=-2 andug =- % find the value ofA and the value oB.

b) Show clearly that

| |.|A=6|,[B=-13
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Question 53  (****+)

A sequencay, U,, Ug, Uy, ... IS given by

Une1 :UT;+u—an, W =2,
wherea is a non zero constant.
a) Find the value ofu; in terms ofa.
It is further given that
W +u, =4.5.
b) Find the possible values of.
Uy = 4+:;1 2a22
2a 4+a
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Question 54 (****+)

A sequencety, t,, t3, ty, t5, ... iS given by
tg =at,+3n+2, t1 | t,=-2,

wherea is a non zero constant.

3
a) Given that (r3+tr) = 12, determine the possible valuesaf
r=1

31
b) Evaluate  (t,;- at).
r=8
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Question 55  (****+)

A sequencay, U,, Ug, Uy, ... IS given by
u, = 2n? - 7n 5.
Find an expression far,,; as a recurrence relation of the form
Uy = Au, + Bn+ C, u =D,

where A, B, C and D are constants to be found.

Uyyg =U,+4Nn-5, y=-1
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Question 56  (****+)

A sequencay, U,, Ug, Uy, ... IS given by
u, =2"+4n.
Find an expression far,,; as a recurrence relation of the form
Uy = Au, + Bn+ C, u =D,

where A, B, C and D are constants to be found.

, [Upsp =2U,- 4t 4, u= g
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Question 57 (****+)

A recurrence relation is defined for® 1 by
t,. =at,+b,
wherea andb are non zero constants.
It is given thatt, =176, t; = 248 andt, = 284.
a) Find the value ofa and the value ob.
b) Determine the value df.

The sequence converges to a limit

¢) Find the value of .

The n™ term of the sequence is given by
1 n
t,=p+ q(ﬁ) , Wherep andgare constants.

d) Find the value ofp and the value of.

,[b=164, |t, =32, [| =320, [p=320, [q=-576
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Question 58 (****+)

A sequencay, U,, Ug, Uy, ... IS given by

Find an expression fau,,,, as a recurrence relation of the form,
Upsp = AUy + By, 41 =C,u, =D

where A, B, C and D are constants to be found.

|—|’ un+2:un+1+6un1 b =1 uZ:]-E

Created by T. Madas



Created by T. Madas

Question 59  (****+)

A sequencay, U,, Ug, Uy, ... IS given by

Uner = ().
The first few terms of the sequence are

2,-1,5- 48 7.

Find an expression fay,,, , in the formu,,; = f(n,u,).

I:I' Un+1 = Un +(_1)n(3n)
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Question 60 (****+)

The n™ term of the sequence is given by

n+2 .nl ,n31.
2n+1

u, =

Show that the same sequence can be generated kBcthieence relation

y _Au,-1
n+l Bun+1’

w=1,nl ,n31,

where A and B are integers to be found.

| !, |A=5|,|B=4
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Question 61 (****+)

A sequence is defined far3 1 by the recurrence relation

Su,
1+8u,

— -1
Upsp = U=

Determine an expression fay,, given that it is of the form

. g1
n-— _ ]
c+ka*?!

wherea, ¢ andk are constants to be found.

~ 5n-l
3+ 2(5m1)
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Question 62 (*¥***¥)

A sequencay, U,, Uz, Us, Us ... IS given by the recurrence formula

&Jn+un+l
Uno == u =1, u, =1.

It is further given that in this sequenite ratio of consecutive termsconverges to a
limit L.

Determine the value of .
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Question 63 (*****)

A factory gets permission to dispose, at the sthavery day,600 kg of waste into a
stream of water.

The running stream remové®% of the any waste present, by the end of the day.

Determine a simplified expression for the amounivaste present in the stream at the
end of then” day.

1, |u,=900 1- (%)n
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Question 64  (*¥***¥)
The Fibonacci sequence is given by the recurresrceuia

Upeo =Upyg + Uy, U =1, u, =1,

It is further given that in this sequenite ratio of consecutive termsconverges to a
limit 7, known as thé&olden Ratio

Show, by using the above recurrence formula, fha%(lh/g).
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Question 65  (*****)

The n™ term of a sequence is given by
1 n
up, :1+(§) , Wherens3 1.

a) By expressingu,,; in terms ofu,, or otherwise, define the terms of the
sequence as a recurrence relation.

A recurrence relation is defined for® 1 by

U =2U,-5,U;=6.

b) By finding the n" term of the sequence, or otherwise, show that

Uy, =1,073,741,82.

l:l’ un+1:2+un'ul:£3Ir ' Un=2n-1+5
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Question 66 (*****)
A sequence is defined by the recurrence relation

u, = 2n U, ., ni Un =1
n n+1 n-1: 0 :

Show, by direct manipulation, that

_4" (n)?
" (2n+D)!

[you may not use proof by inductjon

proof
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Question 67 (*****)

A sequence of numbers;, U, Ug, Uy, ..., is defined by
Upyg =3Un-1, W =2.

Determine, in terms o, a simplified expression for

r=1
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Question 68  (*****)
It is given that

u = 6"™-10 2% 4
r=1

whereu,, is the n™ term of a sequence.
Show clearly that
Unip = Al + By,

where A and B are integers to be found.

|_i 1 |Un+2 = 8un+1' 12un
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Question 69  (*****)
The function f satisfies the following three relationships

i f(3n-29 f(3n} 2 nl
i. f(3n)° f(n), ni
i.  f(1)=25.

Determine the value of (25).

[ 1. [f(25)=23

Created by T. Madas



Created by T. Madas

Question 70 (*¥***¥)
A sequence is defined by the recurrence relation

Show, by direct manipulation, that

2" (n )17

T (2n- 1)1

[You may not use proof by induction in this quetion

proof
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Question 71 (*¥***¥)
Consider the following sequence.

w

19 11 x1 X<2.

11 13 19 11
7) 2’ ’1l ) ) 131 L | )

o~
|_\

wls

a) Determine the n" of this sequence and hence find a recurrenceiaelat
formula for this sequence.

b) Find adifferent, to that given in parta), recurrence relation formula for the
same sequence.

c) Determine dhird recurrence relation formula for this sequence.

The recurrence relations in this question musntiaé formF (u,,s, Uy, N)

(1w =+ 20 L= 3n2+19n+6u
M (n+e)(n+ 7)) ™ 3n?+10n- 24
L= 13-y 2

i Un n? +13n+ 42
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Question 72 (*****)

The n' term of a series is given recursively by

a(2n+1)

= .nl ,n31,
al 2n+4 v

wherea is a positive constant.

Given further thatA, =1, show that

"2n+2 1
n n+1

_a
Mg

proof
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Question 73 (****¥)
A sequence is defined as

Uy = U+,
rf+r2+1

Determine the exact value af;.

2r A

3660

u = —_
617 3661
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