R Substitution and sequences

ROBINSON Worked solutions

This topic online

n Here is the sequence of odd numbers.
1 3 5 7 9
a. Write down the two odd numbers that come after 23.
b. Write down the 10th even number.

c. Kai says, "The 20th odd number is 40." Explain why Kai is wrong. (3 marks)

o)
2342 =25,25+2 =27

29 and 27
)

nth even number = 2a

2XI10=20

20
e)

YO is even, so it cannot be an odd number

ath odd aumber = 24 - |
2%x20~-1=39

The 20th odd number cs 39

n T=4x+ 3y

Work out the value of Twhen x =5and y = 2. (2 marks)

Substitution means re.p(.o.c.ma each Letter weth its geven value. Numbers next to
Letters mean multiplication, so 4x becomes 4 x S, Mu(.t;.pL:) be pore adding
Substitute the values

T = 4S5 +3Ixn2

T = 20+¢ =26

26
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n Fill in the missing numbers in each sequence.

a4, 9 _ 19 __
b.50, _, 36, 29, ___
c.3,6 12, __, 48

o) rule: + 5

T4s=14,19+5 =24

b) rute: =7

SO-T=43 29-7=22

c) rule: X 2

12X 2 = 24 (check: 24 X 2 = 4%)

%, 24; «+3, 22; 24

n The nth term of a sequence is 6n — 1

Write down the first three terms of the sequence.

Whean = 6(\)-\=5
Whean = 2: 6(2.)-l=ll

When a
s, 0,17

B The nth term of a sequence is 20 - 4n

a. Write down the first four terms of the sequence.

3:¢(3) -\ =17

b. Work out the 10th term of the sequence.

o)

A=1.20=-4% X\ =1C

AN=2.20-% X2 =12

n=3.20-4%x3

N=4Y 20-4 x4y

16,\2,8, 4
b)

20 -4 X\0 =20 -40
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a. Work out the value of 3x% + 4 when x = -2
b. Work out the value of 2x3 when x = 3

¢. Work out the value of 2x> when x = —1

Power cirst, thea mu(.k:.p(.:)
o)

(-2)*=u

IX G+ =16

16

b)
33
2X27=9S%

(]
N
~

S«

)
(-\)2 = =\

LX=\==2

Here are the first four terms of an arithmetic sequence.

59 13 17

Find an expression, in terms of n, for the nth term of the sequence.

(3 marks)

(2 marks)

n is the position ta Ehe sequence, stutu\a with a = 1. The ath=term rule Leks Yov

caleulate o term d.:.rcot(.y From its position

The common J.'\acl.e.re.ncb is 4, so the ath term contains Ya

The sequence Ha guves 4, 3,12, 16, which is | Less than each Lerm

The nth term is 4n +\
Check

whean = 3, 4(3) +1=13

Ha +\
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n F=5v+20

a. Work out the value of Fwhen v = 6.

b. Work out the value of v when F = 95. (4 marks)

a)F = sx¢+20=30+20=50
b) Substitute F = 95:95 = Sv + 20
b) Subtract 20
Sv = 7S,s0V =\S
Check

SXIS+20 = 95

n The nth term of a sequence is 5n - 3

a. Work out the 12th term of the sequence.

b. Is 122 a term of the sequence? You must show how you get your answer.

a)sh) -3

(3 marks)

€0-3=57
b) Solve SA=3 = 122: Sa = 125, so n = 295
A= 25 s a whole aumber, s0 122 is the 25th

term of the seg uence

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition Page 4 of 6
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



m Here are the first three patterns in a sequence made from matchsticks.
a. How many matchsticks are needed for Pattern 4?
b. Find an expression, in terms of n, for the number of matchsticks in Pattern n.

¢. Which pattern uses 31 matchsticks?

Pattern 1 Pattern 2 Pattern 3
(4 marks)

4, 7,10 (+3 ecach time)
o)
\Oo+3=13

13
)

goes v in 3s, 50 3n

n=13R1=73 need 4, so 1

3n 4|
)

3n +\ 3\
Y 30

<3 n 10 =3

Pattera\0

m The perimeter, P, of a rectangle is given by the formula
P=2(+w)
A rectangular football pitch for Year 7 has a perimeter of 34 m and a length of 11 m.

Work out the width of the pitch. (3 marks)

W E 2(n+w)
207 N+t w w2

¢ w

€& m
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m Here are the first four terms of an arithmetic sequence.
8 15 22 29
a. Find an expression, in terms of n, for the nth term of the sequence.

b. Explain why 150 is not a term of the sequence. 4 marks)
o) The common J.:.I.J,e.re.nce. is 7, and Ta gives 7, \4, 21, 29, which
ts | Less than each term

The ath term is Ta + 1

b) T4 7a+1 = 150 thea 7 =149

149 divided by T is not o whole number, s0 1SO ¢s not o term
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