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Question 1  (*%)

A sequence uy, Uy, Uy, Uy, ... 1s given by the recurrence relation

U, =3u,+2,

Find the value of uy, us, uy and us.

Question 2 (*%)

l/l1:2.

I/l2:8 . u3:26 . I/l4:80

us =242

A sequence y;, Yo, Y3, Y4 ... 18 given by

Yn+l :4yn —»

a) Find the value of y;, y;, y, and ys.

It is further given that y;, =262145.

b) Calculate the value of y, .

Y2

5

9

Y4 =65

ys =257),

Yo = 65537
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Question 3  (*%)

A sequence uy, Uy, Uz, Uy, ... 1s given by the recurrence relation
=2u, —n’+3 =2
Upp) = 2Uy — N > U=z

Find the value of u,, us, uy and us.

l/l2:6, I/l3:11, I/l4:16, l/l5:19

Question 4 (*%)

A sequence uy, Uy, Uy, Uy, ... 18 given by

2
Upyy =(3=1,)" 0w =4.

a) Find the value of u,, u; and uy.

b) State the value of .
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Question 5 (*%)

A sequence by, by, by, by, ... 1is given by
b,.1=5b,-3, b=k,
where k is a non zero constant.
a) Find the value of b, in terms of k.

b) Given that by =7, determine the value of k.

Wl

. |by =125k =93|, |k

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 n =1 by
dy =3a,+4, a =k,
where k is a non zero constant.
a) Find the value of a4 in terms of k.

It is further given that

4

Zar:32.

r=1

b) Determine the value of k.

a, =27k +52], [k==1
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Question 7  (*%)

A sequence uy, uy, Uz, Uy, ..
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. s given by

U, =3u,-9, u=k,

where k is a non zero constant.

a) Find the value of u3 in terms of k.

It is further given that

b) Find the value of k.
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Question 8 (*%)

A recurrence relation is defined for n =1 by
tn+1:ktn—1, tl:2’
where k is a non zero constant.

a) Find the value of 3 in terms of & .

b) Given that 13 =14 find the possible values of & .

=2k>—k-1], [k=—2.3
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Question 9  (*%)

A sequence u;, u,, uz, Uy, ... is given by
U, =ku,+5, u=2,
where k 1s a non zero constant.
a) Find the value of u3 in terms of k.

It is further given that

b) Find the possible values of k .

U3 =2k% +5k+5|, [k =—1,-2
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Question 10  (*%)

A sequence x|, X,, X3, X4, ... 1S given by the recurrence formula
X1 =3(x, +1)=2n", x :%.

Calculate the value of x,, x3, x4, and xs.

X2:7, X3:32, X4:147, X5:708

Question 11  (*%)

A sequence t, t,, t3, ty, Is, tg... 1S given by the recurrence formula
2
oo =nt,—(t;) +4, 1,=2.

Find the value of t,, t3, #,, t5 and fg4.
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Question 12 (**+)
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A recurrence relation is defined for n =1 by

a) Find the value of ay.

b) Evaluate the sum

3
a,.=Ta,—n" =3, q

5

.

r=l1
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Question 13 (**+)

Asequence uy, Uy, Uy, Uy, Us, Ug, ... 1s given by
Upn =Uy+2u,, Uy=4, uy=38.
a) Find the value of u,, us and ug.

b) Determine the value of u.

u4:16, u5:32 . I/l6:64, u1:2
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Question 14 (**+)

A sequence of numbers is given by the recurrence relation
Uyt =1—, nz1, u=2.
a) Find the value of u,, u; and u,.

b) State the value of u, .

¢) Show clearly that
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Question 15  (**+)

A sequence of numbers is given by the recurrence relation
U, =ku,+4, n21, u =16,
where k is a non zero constant.

a) If u; =10 , find the possible values of & .

b) Determine the value of u,, given that k£ >0.

Question 16 (**+)

A'sequence 1, tp, t3, Iy, Is, ... 1s given by

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

Find the value of ¢, .
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Question 17  (**+)

Asequence y;, Yo, Y3, Y4, .. 1s given by the recurrence formula
a) Make y, the subject of the above recurrence formula.

b) Hence determine the value of y,, y;, y, and y;.

+4n—-4
yn:ynﬂf, Y4 =32), ly3=20], |y, =12], |y, =6

Question 18  (*¥*%)

A sequence is defined for n >1 by the recurrence relation
U, ;=2u,+1, u=3.

a) Find the first five terms of the sequence.

h

b) By considering the first few powers of 2, write down an expression for the n'
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 recurrence relation
18

an+1:5—4+a , nz1, a,=0.
n

a) Find the value of a3, a4 and as.

b) Determine the value of ¢, .

¢) Calculate the value of

<
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Question 20 (**%)
A sequence x|, X, X3, Xy, ... 1S given by
k—5x,

Xpr1 = > Xlzl, k>5,

Xn

where k is a non zero constant.

a) Determine the value of x; in terms of k, giving the final answer as a single

simplified fraction.

It is further given that x3 > 6.

b) Find the range of the values of k.

[T 1 =2 k<

a,- k- 5,
L
o 3. oSy o kesa L g
% R
o Q- k-Sh _ kosGes) _ k-Seeas | -
R =7
7

Nod W ARE Gun) PHAT @ >6 & k>s so k-s>o

= L4

25-k

Il =

= x-W > (G-
= U-f >ek-o
= —lok > -5

ss .
— k< 3E =1

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

A sequence uy, Uy, Uy, Uy, ... 18 given by the recurrence relation
tyr = 2u, +(=1)"(n* +2), u =10.

Find the value of u,, us, uy and us.

I/l2=17, I/l3:40, l/l4:69, I/l5:156

Question 22 (**%4)

A sequence uy, Uy, U3, Uy, ... 18 defined by the recursive relation

Uy =2u,+3, u=k,

where k is a non zero constant.

a) Given that ug =189, find the value of us .

b) Determine the value of k.
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Question 23 (*¥*%4)

A sequence a;, a,, az, dy, ... 1S given by
apy =P t+qa,,
where p and g are non zero constants.
It is given that a; =250, a, =220 and a3 =196.
a) Determine the value of p and the value of ¢.

b) Show clearly that the sequence converges to 100

Q
Il
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4)  SURSTIUING o _THE RmAe fesnon)
—_ e og R
~ Q= P rqay

= 0 = D +qe
= %= Pt fap

S 2= Prexmo
o196 = P2

SOUAING. ST LY
e e

P+ 204 = 1% 3 %/
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Question 24 (*¥*%4)

A sequence X, Xy, X3, Xg,... is given by

a+2x,
X4l = > xl:27

n

where a is a non zero constant.

a) Find a simplified expression for x; in terms of a.
It is given that x; =12.

b) Determine the value of a.
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Question 25 (**%4)

A recurrence relation is defined for n =1 by
U, :a+%un, u; =520,
where a is anon zero constant.
a) Given that uy =72 , find the value of a.

b) Given further that u;j =9 , find the value of uy.

l/l9:10
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Question 26 (¥**4)

A sequence of positive numbers is given by the recurrence relation for n =1 by
U, =ku,+4, u; =16,
where k is a non zero constant.
a) Given that u3 =10, find the value of k.

b) Given further that the sequence converges to a limit L, use an algebraic
method to determine the value of L.

Created by T. Madas



Created by T. Madas

Question 27 (¥*%4)

Asequence uy, Uy, Uy, Uy, ... 1s given by
u, +1
Upy1 = 5 u =k,

where k is a non zero constant.

a) Given that u, =21 find the value of u;.

b) Determine the value of k.
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Question 28 (**%4)

A sequence uy, u,, uz, Uy, ... i given by

Upo =ku, +5u,, w =2, u=-2,
where k is a non zero constant.

a) Find the value of u, in terms of k.

b) Given that u, =2, find the possible values of k.

uy =—2k*+10k 10|, [k =2,3

Question 29 (¥**+)

A sequence is defined for n > 1 by the recurrence relation
U,y =2u, +4n—n>+ (_1)n+l on 1 e

Find the first five terms of the sequence.

2,8,18,43,78, ...

Created by T. Madas



Created by T. Madas

Question 30 (**%4)

A sequence a;, a,, az, dy, ... 1s given by the recurrence formula
a}’l
a ., = a =1
+1 s “1
8 I+a,

a) Determine the value of a,, a3, a, and as.

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

Q
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Question 31 (**%4)

Asequence uy, Uy, Uy, Uy, ... 1s defined by the recursive relation
Upyr = 3un+1 B 2un s W= k,
where k 1s a non zero constant.

Given that ug =33 and u; = 65, determine the value of k.

Question 32 (¥**4)

A sequence uy, Uy, Uy, Uy, ... 1S given by
Uy = 4un + kun—l ’
where k' is a non zero constant.

It is further given that u, =4, u3; =12 and u5=178.

Determine the value of k .
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Question 33 (¥*%4)

A recurrence relation is defined for n =1 by
tn+1:atn+b, t1:2,
where a and b are non zero constants.

Given further that

3
=3 and Ztr:IZ,
r=1

find the possible value of a and the possible value of b .
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Question 34  (**%4)

A sequence of numbers, uy, Uy, U3, Uy, ..., is defined by

u,=———, u=2.

Determine the value of

20

n=l1

IS
&
=
£
=
c| =
=
&
i
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Question 35 (F**¥)

A recurrence relation is defined for n =1 by
=k+(-1)" =4
Up1 = +(_ ) Uy, uUp==4,
where k 1s a non zero constant.

a) Show clearly that us =4.
b) State, in terms of k, the value of uyg.

¢) Given further that

>

r=l1
find the value of k.

d) Evaluate the sum

26

3

r=l1

4 l/l26:k—4 . k=3 5 526:39

®
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Question 36 (¥**¥)

Asequence uy, Uy, Uy, Uy, Us, ... 1s given by
Upin =U, +6u,, u=1, u,=13.
a) Find the value of us, the value of u, and the value of us.

b) Find a simplified expression for the n'™ term of the above sequence by

considering the first few terms of the sequence shown below

3-2,9+4, 27-8, 81+16, 243-32, ...

[ 1 [y =19], [uy =97], [us = 2110], |u, =3" +(-2)"
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Question 37 (¥**¥)

Asequence 1|, 15, 13, t; , ... 1S given by

t,y =a+bt,,
where a and b are non zero constants.
It is given that #; =320, #, = 240 and 5 =200.

a) Determine the value of a and the value of b.

b) Find the value of £.
¢) Show clearly that # =800.

The sequence converges to a limit L.

d) Determine the value of L.

o=

tg =180

, |IL=160
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Question 38 (***¥)

A recurrence relation is defined for n>1 by
2
py1 = (an) —4, a =k,
where k is anon zero constant.
a) Find the value of a3 in terms of k.
It is given that a, +a3; =26.

b) Find the possible values of k.

[ |as=k*—8k>+12|; [k =33
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Question 39 (¥**¥)

A'sequence y;, Yo, Y3, Y4, Y5, Vg --- 1S given by
Y2 = Yur1 ¥ 2Yp, =1, ¥ =35,

a) Find the value of y;, ys , ys and yg.

b) Find a simplified expression for the n™ term of the sequence, by considering
the first few powers of 2.

I_I’ y3:7, y4:17 R y5:31, y6:65 yn:2n+(_1)n

1t
@ | Y
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Question 40 (F**¥)

A sequence uy, u,, uz, Uy, ... is given by

“n+1:k—£’ =1,

Uy

where k is a non zero constant.
It is further given that
duy =uy+1.
a) Show that one of the possible values of k is 15 and find the other.

b) If k=15 find the exact value of uy.
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Question 41 (¥**¥)

A sequence of numbers is defined by the recurrence relation for n =1
U, =ku,+6, u =4,
where k is a non zero constant.
a) Find, in terms of &, the value of u, and the value of u;
b) Given that uy =10 find the possible values of k.

The sequence tends to a limit L.

¢) Find the value of u,.

d) Determine the value of L.

Uy = 4k +6|, |1y = 4k> + 6k +6|, |k =—2L] [u, =11], [L=12
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Question 42 (¥**¥)

A recurrence relation is defined for n =1 by
U,,=aU,+b, U, =k,
where a, b and  k are non zero constants.
Itis given that U, =5, U3 =13 and U, =45.
a) Find the value of a and the value of b .

b) Determine the value of k.

b=-1

b

la=4 U =k=3

@ [0, =dli+b
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Question 43 (¥**¥)

A sequence of numbers is given by the recurrence relation
t,,=At,+B, n21,
where A and B are non zero constants.

It is given that 7, =205 and 75 =189, and the sequence converges to 125
a) By forming and solving two equations show that A =% and B=25.

b) Find the value of f,.

f,=281.25
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Question 44  (¥*%%¥)

A sequence of numbers is given by the recurrence relation
U, =pu,+q, nz1,
where p and g are non zero constants.
It is given that u; = 285 and u, =321, and the sequence converges to 375.
a) Find the value of p and the value of ¢

b) Determine the value of u;.

q=150|, u; =125

=
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Question 45 (¥**¥)

P, =A+BP, t>1.

The relationship above gives the amount of money Adrian pays into a pension scheme

each year PB,, where n is the pension contribution in the nt year.

Adrian’s annual contributions in the 2nd, 3 ang 4t years were £1625, £2425 and
£3065, respectively.

a) Find the value of A -and the value of B.
b) Determine Adrian’s annual contributions in the first year.
Adrian’s annual contributions cannot exceed a certain amount L .

¢) Find the value of L.

|A=1125|, |[B=0.8|, R =625|, |L=5625

9
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Question 46 (¥**¥)

In a clinical trial the concentration C, of a certain blood agent, is measured at one hour
intervals since a trial drug was first administered to a patient.

The following readings were obtained

C;=88, C,=76 and C5 =70,
where C, denotes the reading ¢ hours after the drug was first administered.

It is thought that C satisfies the relationship

Ct+1:a+bct, t>0.

a) Find the value of a and the value of b.

b) Determine the initial concentration of the blood agent, when the drug was first
administered.

The value of C converges to a limit L.

¢) Find the value of L.

a=32

=

, |b

C, =256|, [L=64

9
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Question 47  (¥*¥%¥)

A sequence uy, u,, uz, Uy, ... i given by

4

2 .n
(”;m)(”n) :n+2’ u=

=

Calculate the value of u,, uz, u, and us, and hence write an expression for the n'®

term of the sequence.
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Question 48 (***¥)

A sequence x|, X5, X3, X4, ... 1S given by the recurrence formula
xl’l
Xy =, =1
2nx, +x, +1

a) Determine the value of x,, x3, x4 and xs.

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

1

[P
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Question 49 (¥**¥)

A recurrence relation obeys the relationship

X =X, H12, =k,

where k is a non zero constant.
This recurrence relation converges to a limit L, for a suitable range of values of & .
a) Find the value of L.

b) Determine the range of values of k, so L exists.

k>-12]

lL=4

b
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Question 50 (F**¥)

A sequence uy, Uu,, Uz, Uy, ... is given by

where k is a non zero constant.

a) Show clearly that u, =k .
b) Given that u, Xu; = —L | determine the value of k.

2 )

¢) State the value of u;(.

™Iy -
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Question 51  (¥¥%%)

A sequence uy, u,, Uz, Uy, Us ... satisfies
U, =Au,+B,
where A and B are non zero constants.

The second and third term of this sequence are 464 and 428, respectively.

Given further that the sequence converges to 320, find the value of the fourth term of
this sequence.

© Uy Au+ 8 o ks usw U —>Uy— 30
Oy= Ay, +8 Uy = Aly+ 8
48= bl 18 320 = A 4R
A vr= 1y oA 48 = 2o

SUBTRACTS- Tife Sguamot
Wik = \og
=2
e
A B CAN Now BE uD
NOA4R = 3@
Bor3ie = 3
Ap+R = o
B =g

1o X Woud dave

Wy = 3, +60
I
Up = 3xA%40

Uy = 4ol
b i
P
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Question 52 (****4)

A sequence of numbers is given by the recurrence relation

Au, +2
4+ Bu,

_1
2?

Uy = nz1, u

where A and B are non zero constants.

a) If u,=-2 and u3= —% , find the value of A and the value of B.

b) Show clearly that

37

Zur =-16.

r=1
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Question 53 (***%4)

A sequence uy, u,, uz, Uy, ... i given by
u, —a
Upy) =—F—, =2,
a u

n
where a is a non zero constant.
a) Find the value of u; in terms of a.
It is further given that
u +u, =4.5.

b) Find the possible values of u; .
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Question 54  (****%4)

A'sequence t;, t,, t3, Iy, ts, ... 1s given by

tn+1:atn+3n+2, IEN, t1:—2,

where a is a non zero constant.

3

a) Given that Z(r3 + tr) = 12, determine the possible values of a.
r=1

31

b) Evaluate Z(rr L —at,).

r=8

(1:5, a= 5 o 1452
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t- -8 = = -
otz N
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f=ahr2e+2 = als 2 Bha-2a2 i
Notw_WE HVE e
s
S (b4r) = (B ) v (b v2)s C )
- )= (& )
b hie s

fihak

-2 45 -2 4B r sa ~22) 430

= -2t 44T

st e s
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Question 55 (****4)

A sequence uy, u,, uz, Uy, ... i given by
u, = 2n* —Tn-5.
Find an expression for u,; as a recurrence relation of the form
U,y =Au,+Bn+C, uy =D,

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

Uy =un+4n—5, 22 =-10
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Question 56 (****4)

A sequence uy, u,, uz, Uy, ... i given by
u,=2"+4n.
Find an expression for u,; as a recurrence relation of the form
U,y =Au,+Bn+C, uy =D,

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

s Uy =2u, —4n+4, u; =6
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Question 57 (***%4)

A recurrence relation is defined for n =1 by

t

n+l :atn+b’

where a and b are non zero constants.
Itis given that 1, =176, 13 =248 and 1, =284.
a) Find the value of a and the value of b .

b) Determine the value of £.

The sequence converges to a limit /.

¢) Find the value of 1.

The n™ term of the sequence is given by
1 n
t, = p+q(§) , where p and ¢ are constants.

d) Find the value of p and the value of ¢.

p=320

q=-576)

9

a=4|, [p=160], [1 =32, [[=320],
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Question 58 (****4)

A sequence uy, u,, uz, Uy, ... i given by

Find an expression for u,_,, as a recurrence relation of the form,

U,.»=Au, +Bu,, uy=C, u,=D

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

:

TR We BRvE

= Uy = Ay, + By,
= 9%3 4 02 = ARXES 20" % B3]
= 3 paa2t =

x32Ax3 ¢ Bx3'p B!
foviling. £3] 4 C2]

Z;T'ij)% 75 = SWIRATNG 4=C & A=1
4 B=C

Uy = Ut By e Uil e s
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Question 59 (****4)

A sequence uy, u,, uz, Uy, ... i given by

iy = f (not,)
The first few terms of the sequence are
2, -1, 5, —4,8, =7,...

Find an expression for u,.,, in the form u,,, = f(n,u,).

[ Tua=u+(-1)" (3n)

STRLT B DIFFRGYING-
2 4 s — 5 -7
S T AN
3w R
o WA M EC 4 HORDOXE
o e uocr 36 2 TU (1) A T TOL ATHNAT

© THELE WO B¢ 4 LUTRE of 3 TH
Thy_ T pecoepence
M = 4y

b, =
Uy = oy x

s £ F
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Question 60 (F***4)

The n™ term of the sequence 1s given by

unziz, neN, n>1.
2n+1

Show that the same sequence can be generated by the recurrence relation

Au, —1

—t— ., u; =1, neN, n21,
Bu, +1

Upp1 =

where A and B are integers to be found.

lAa=5|, |[B=4]

Created by T. Madas



Created by T. Madas

Question 61  (**¥**4)

A sequence is defined for n =1 by the recurrence relation

Su,,

Uy =——,
" 148u,

l/llz%.

Determine an expression for u,,, given that it is of the form

an—l

u, =—

n _ b
c+ka"!

where a, ¢ and k are constants to be found.

© START BY GEeeATING Thaul RS T REGIRREIE REATION -

£ {Sa—128 = S3- g

= a* — foa =o

AMiilar) S-S
= e, =

= £5a - 127
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Question 62  (Gk**FEF)

A sequence u;, u,, Uz, Uy, Us ... 1s given by the recurrence formula

3u, +u
—_""n n+l — —
U,ir = . l/ll—l,l/lz—l

2

It is further given that in this sequence the ratio of consecutive terms converges to a
limit L.

Determine the value of L.

Created by T. Madas



Created by T. Madas

Question 63  (¥¥*¥EF)

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

The running stream removes 40% of the any waste present, by the end of the day.

Determine a simplified expression for the amount of waste present in the stream at the
end of the n'™ day.

o 1 la, =900[1—(%)"}

TUA A DEampce PHOATION W] Gros, THE AMDONT of whet-
AT THE 63D oF e paY
JLTC b & T

Uy = (Uy+E00)x06
Quy = 360+ 06U, Wil U= 6wx06~%0

(ot 2evoons. 40% Gt 6ot )
(o BL—A_ TG

U=
o = 30t04Y =304 06x360 s
Uy = Fot 060, = 36 H06 (s 1 0bxie) = Iorobxbinlkie
o Uy =360+ 060, = 36 + 06 (30 +0-6x 30t 06360
= 360 L 30K04 + 3DX0E F 30x0E
= %Lhaé rogroed |

GRIAUZN s
0= o[ 1104 roet

Created by T. Madas



Created by T. Madas

Question 64  (¥*¥*%*)
The Fibonacci sequence is given by the recurrence formula
Upr=Uy g +U,, u=1,u,=1.

It is further given that in this sequence the ratio of consecutive terms converges to a
limit ¢, known as the Golden Ratio.

Show, by using the above recurrence formula, that ¢ = %(1 + \/g ) .

Pocesd As umg

Oy = Ut Uy

g A e s e 2 o
Uz _ U Uy W

i o M, M WY DSE Tikood B U,
(S Unyy Unsr

Now b AU o) THT 45 —> @

Vg, | u, N
MY - dwa A v
TP 2 G =
un B
Coe *®
Wiace Wt o)
- & = t
2
— d b |
— d-d-i-e
- (@-1)= F=o
(: Ve S
- G- = g
i e~
£45
- b= LEE
. LO1As)
— b=
5 D PAllo of PoSTOR Totad]

T L0 T) Lo qup Ao oF PosTiuf To
~ G i&ﬂ/’wf/

Vi
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Question 65 (r**¥¥)

The n™ term of a sequence is given by
1 n
u, =1+(§) , where n2>1.

a) By expressing u,,; in terms of u,, or otherwise, define the terms of the

n°

sequence as a recurrence relation.
A recurrence relation is defined for n>1 by

Un+1:2Un_5, U1:6

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

I/l31 = 1, 073, 741, 829 .

2 1
I:I’ Upy1 = un’ulzg’ Un:2n1+5
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Question 66  (**¥EF)

A sequence is defined by the recurrence relation

2n

u, =———u, 4, ne N uy=1.
" op4l 0
Show, by direct manipulation, that
4" x(n))?
"o (2n+1)

[you may not use proof by induction]

proof
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Question 67  (G¥¥*¥EF)

A sequence of numbers, uy, Uy, U3, Uy, ..., is defined by
l/ln+l:3l/ln—l, M1:2.

Determine, in terms of n, a simplified expression for

S TURE 18 NO_ORUMDS PATTHAY Plloceed Ry GONGRATING-

SoME TN

s = 2

U= AM-l= 3 =S
o = 3-ls WS-l o=
o Uy = Bg-l= -l =4l
LU= -t -l =12

Y < W W 2
ST N
3 9 27 8l
4 i 4 4
3 E53 3 3"
Hoce b dave
=2
U= ard
W= 24348
U 247 £ 4T
o .
W=at+ 2> 3 = B
) £ ;L Wy = 24 ?5

Created by T. Madas

1
Pt;; THE T TaM GAn Be Qoo
2 -
0, D T o R
hy - e
G.p
aca T
Qm = 94 >2\° ) oty
3 B
RS
Um e I
i T
By 5,)1\ o u,- 2t
SoMNG: 0P
Be D ow 3 EmoL 3
L " 5L
! \ 1S 3
st il w1 S
=) (=
BTN ~
\ L « .
S‘\:“i"*fle’s EAFS ‘(4 »
" - 1
| 1 3(2'-n P WG]
I Ry SR S
I B S




Created by T. Madas

Question 68  (F¥¥¥EF)

It is given that

n
Zur = 6" —10x2"+4
r=1
where u,, is the n'™ term of a sequence.
Show clearly that

Up2 = Aun+l + Bun ’

where A and B are integers to be found.

b
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Question 69  (k*¥*F)

The function f satisfies the following three relationships
i.  f(3n—-2)=f(3n)-2, neN.
il f(3n)§f(n),neN.
iii.  f(1)=25.

Determine the value of f(25).
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Question 70  (Gk¥FEF)

A sequence is defined by the recurrence relation

n
I/tn_,_l:mun, ne N I/ll:2.

Show, by direct manipulation, that

2]
8 (2n-1)!

[You may not use proof by induction in this question]

proof
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Question 71  (Gk¥¥%F)

Consider the following sequence.

1 1 7 413 419 1
73 27 97 17 17 3, 13, 7, ooy XER, X<2

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

b) Find a different, to that given in part (a), recurrence relation formula for the
same sequence.

¢) Determine a third recurrence relation formula for this sequence.

The recurrence relations in this question must be in the form F (u,,,4, #,, n)

(= v 20 L 3419046
T T i 6) )| 3n+19n-14
()3 -3n-2
™ w, )0 130+ 42
Q) AusHi¢ Obice Govw Be B Dineer wocmRscaTn

Q HICTHEL PRBILTY Good BE RY Diowon)

Y g Lo M el o AR

A 3
Q, T [ES ATy g

By
Uy

B ne C
24 Ow &

: < Aaonae -
Uy = £y Wu"j‘:«ff”
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Question 72 (Gk¥¥FE)

The n™ term of a series is given recursively by

2n+1
A 2D N
2n+4

where a is a positive constant.

Given further that Ay =1, show that

An= a "(2n+2 1 .
4 n n+1

proof
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Question 73 (Gk¥FEF)
A sequence is defined as
2r

——>—. =0, reN.

I/l+1:u +
" P |

Determine the exact value of ug .

N (e 32
Grre) @) = rrordar
’ [y
r o+l
[
® BY WPEmon)
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T (ST GEE) e
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g 55 Ui 3 b sl
Urer i3 [ N

= b, 0=y o
NS N, = & g
=2 ks i = g,

=3 \J»r g = o
e Wt = 5rT - aT
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