Geometric and Fibonacci-type
sequences

Worked solutions

ROBINSON

This topic online

n Here are the first four terms of a sequence.
3 6 12 24
a. Write down the next term of the sequence.

b. Write down the term-to-term rule of the sequence. (2 marks)

Each £erm s dovble £the term be.ocore.
IXRL = ¢, 6x2=12,\2%x2=24
The next term s 24 X 2 = 49

The term-to-term rule s mu(.k:.\o(.d bJ 2

a Here are the first five terms of a Fibonacci sequence.
2 3 5 8 13
a. Write down the next term of the sequence.

b. Describe the rule for finding the next term of the sequence. 2 marks)
Ta o Fibonace seg uence eoch ferm s the sum °f the twoe terms
beoc,orc ot

Chech

2143 = 5,345 =9%,5+%=13

The next term cs 8 +13 = 2\

n Here are the first four terms of a geometric sequence.
3 12 48 192

a. Write down the common ratio.

b. Work out the next term. (2 marks)
o)
\2+3 = 4

checkh: 4% 12 = 4

common rotio = 4

b)
2 x4 = 2¢€%

TeR
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n Here are the first four terms of a sequence.
9 48 24 12
a. Write down the next term of the sequence.

b. Work out the 8th term of the sequence. (3 marks)

Eoach term s hal g the term be pore, so the Sth terms 12 22 =¢
Keep ha.lving

th term = 3, TEh term = 1.5, 8th erm = 0.75

B Here are the first four terms of a geometric sequence.
243 81 27 9
a. Write down the common ratio.

b. Work out the 5th term and the 6th term. (3 marks)

»)

av+2u43 = !
3

common ratio = !
3
)

divide bv 3 each time

9-3% = 3

3+3 = |

Sth term 3, ¢th term |

n Here are the first four terms of a geometric sequence.
3 6 12 24
a. Write an expression for the nth term of the sequence.

b. Work out the 8th term. (3 marks)
o)
J.;rs‘k term 3, common ratio 2

2nd term =3 x2'

3rd term = 3 % 22

ath Lerm = 3 x 2™
b)
Ix2" = 3 x12%

3%
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Here are three sequences.
Sequence A: 7 11 15 19

SequenceB: 2 6 18 54

SequenceC: 1 4 5 9 14
a. Write down the letter of the geometric sequence.
b. Work out the next term of sequence C.

c. Work out the 10th term of sequence A. (3 marks)

Se.iue.noz & Mu(.tip(.aes bv 3 each time, so ct s Szome.‘tr:.o
Sequence C s F;bonacc;-t:’pe

eoch term s the sum of the two be.l.ore. ith+y = s,445=
1,s+9=
\+), so the
next term
s T+ \wu =
2%
Sequence A 9goes up b:) 4 each time. The 10th termes T+ Ix 4y =
T+30=4Y

n The first two terms of a Fibonacci-type sequence are 4 and 7. Each term after the second is the sum
of the two terms before it.

a. Write down the next three terms.

b. Another Fibonacci-type sequence starts x, 3, ... Show that its 4th term is x + 6. (4 marks)

o)
4+7

]
18

n+1x = 29

7+

"8, 2.9
b)
3d term=x+3

Uth erm = 3+ (x +3)

= x+6

Yth term = x + ¢
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n Here are the first five terms of a Fibonacci-type sequence. Each term after the second is the sum of
the two terms before it.

3 x __ 17

Find the value of x and the 5th term. (3 marks)
3rd term =3+
Ythterm=x+(3+x)=3+2x

I+22 }
-3 2x w3
=2 % 1 =2

rd term=3+T7=10
Sth term =\0 417 =27

x =7 Sthterm=27

m In a Fibonacci sequence, each term after the second is the sum of the two previous terms.
The first term of a Fibonacci sequence is p.
The second term of the sequence is 5.
The fourth term of the sequence is 22.

Work out the value of p. (3 marks)
Third term = p+ S
Fourth term

(pts)+s=p+10
SoptiO = 22, qeving p =12
Check

the sequence ¢ 12, 5,17, 22 and S +\7 = 22

p=\2
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m The first two terms of a geometric sequence are
5 5v2

a. Work out the 4th term of the sequence.
Give your answer in the form aVv2 where a is an integer.

b. Find the first term of the sequence that is greater than 100. (S marks)
The common ratiois ST 2 =9 = 2

o) drd term = ST 2x L 2=10.uthterm=10x L2 =10l 2
b) The terms are 5, sS4 2,10,10{ 2, 20, 20{ 2, 4o, 4ol 2,
80, %o 2, ..

b) %0 100

b) The J.irs'(: term Sre.oul:e.r than \O0 is 801 2

m The first two terms of a Fibonacci-type sequence are 2 and n. Each term after the second is the sum
of the two terms before it.

a. Write expressions, in terms of n, for the 3rd, 4th and 5th terms.

b. The 5th term is 31. Work out the value of n. (4 marks)

o)
3rd term =2 +n

Wthterm=a+(2Z+n) =2 +2n
Stln‘l:e.rm=(1*n)*(l+2.n)='++3(\

2+4n,2+20,4 % 3n
b)

Y4 + 3n 3l
- 3a 27
23 n q =3
a=19

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 5 of 6



m The first term of a geometric sequence is 2 and the 3rd term is 50. The common ratio is positive.
a. Work out the common ratio.

b. Work out the 6th term.
)

terms are 2, 2¢, 20

(4 marks)

22 SO
=2 (.1 2s =2
r . ls T

common ratio =S

b)
2LXS% = 2% 32S

€250
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