IL_I.X l.t 7 FiI’St diﬁerences Quadraticnthterm

Take each term away from the next one: the 2nd term - the 1st, the 3rd - the 2nd, and so on. A sequence that goes
down has negative differences.

YOUR TURN
EXAMPLE

Find the first differences of

Find the first differences of 4,12,22,34,48, .

3,7,13,21,31, ...

1.7-3=4
2.13-7=6
3.21-13=8and31-21=10
4.First differences: 4,6, 8, 10 o Find the first differences of
20,17,16,17,20, ...
o Find the first differences of
-7,-4,3,14,29, ...
Check: Add each difference on to its term. You get the next term. The Mathe Habit
Fix it 2 The second difference Quadratic nth term

Find the first differences, then the differences between them. In a quadratic sequence this second difference is
always the same.

YOUR TURN
EXAMPLE

Find the second difference of

Find the second difference of 5,7,11,17,25, ...

2,9,20,35,54, ...

1. First differences: 7,11, 15,19
2.11-7=4,15-11=4,19-15=4
3. Second difference: 4

Find the second difference of
12,10, 14, 24,40, ...

Find the second difference of
2,5,11,20,32, ...

Check: Work out every second difference along the row. They all match. The Mathe Habit



IL_I.X l.f 3 HalVC it Quadraticnthterm

Halve the second difference. That is the number in front of n* a second difference of 6 means the nth term
starts 3n%.

YOUR TURN

EXAMPLE
o The second difference is 8. How does the nth term start?

The second difference is 10.
How does the nth term start?

1. Halve the second difference.
2. Half of 10 is 5.
3. The nth term starts 5n2.

). : . .
4.Not 10" its second difference is 20. o The first differences are 5, 8,11, 14. How does the nth term start?

o The second difference is 6. How does the nth term start?

Check: Double the number in front of i, You get the second difference back. The Mathe Habit

FI.X l.f ‘/ The nz pal't Quadraticnthterm

Substitute n=1, 2, 3, 4, 5 into the n? part. Square nfirst, then multiply by the number in front (BIDMAS).

YOUR TURN

EXAMPLE
o Work out5n*forn=1,2,3,4 and 5.

Work out the n? part, 4n? for n=1to 5.
1.n=1:4x1%2=4
2.n=2:4%x2?=4%x4=16
3.n=3:4x9=36

4. n? part: 4, 16, 36, 64,100

Q Work out -2n*for n=1,2,3,4 and 5.

o Work out %nz forn=1,2,3,4and 5.

Check: Find the second difference of your n? part. It matches the sequence's. The Mathe Habit



IL_I.X l.t 5 What iS left Quadraticnthterm

Take the n? part away from the sequence, term by term: each term take away the n? part under it.

YOUR TURN
Sequence 4,13, 26,43,64
n?part 2, 8,18,32,50
What is left?

EXAMPLE

Sequence 7, 14, 25,40, 59
n? part 2, 8,18, 32,50

1. Take the n? part away, term by term.
2.7-2=5,14-8=6,25-18=7
3.What is left: 5,6,7,8,9

Q Sequence 1, 8,23,46, 77
n? part 4, 16, 36, 64, 100
What is left?

o Sequence -3, 3,19,45,81
n? part 5,20, 45, 80, 125

What is left?
Check: Add what is left on to the n? part. You get the sequence back. The Mathe Habit
Itl.)( l.t 6 The nth tel‘m OfWhat iS left Quadratic nthterm

What is left goes up (or down) by the same each time. Goes up by 3: start with 3n, then add or take away to match.
Goes down by 3: start with —3n. All the same number: it is that number.

YOUR TURN
o What is left is 1, 4, 7, 10, 13. Find its nth term.

EXAMPLE
What is leftis 5,6, 7,8, 9.
Find its nth term.

1.1t goes up by 1, so start with n.
2.nm1,2,3,4,5
3.Each oneis4 more:n+4

Q What is leftis -2, -2, -2, -2, -2. Find its nth term.

o What is leftis 8, 3,-2, -7, -12. Find its nth term.

Check: Substitute n=1 and n=2. You get the first two numbers of what is left. The Mathe Habit



IL_I.X l.t 7 Pllt them togethel‘ Quadraticnthterm

The nth term is the n? part plus the nth term of what is left. Write the n? term first, then the nterm, then the
number, each with its sign.

YOUR TURN
EXAMPLE . .

Th ti .What s lefth th t 2n+ 1. Write the nth t .
The 17 part is 417, What is left has rth () The n?partis 5n%. What is left has nth term 2n rite the nth term
term 3 -5n.

1. n* part, then what is left.

2.4n*+3-5n

3. n? term first, then n, then the
number:4n®>-5n+3

o The n? partis 2n*. What is left has nth term 7 - 3n. Write the nth term.

o The n? part is %nz. What is left has nth term 4 - %n.
Write the nth term.

Check: Substitute n= 1. You get the first term of the sequence. The Mathe Habit

Itl.)( l.t 8 ChCCk With d teI'IIl Quadraticnthterm

Substitute n=1 and one more value of ninto your nth term. Each must give that term of the sequence. If one does
not, look for the slip.

YOUR TURN
o Is2n* - 1 the nth term of 1,7, 17,31, 49, ... Substitute n=1and n=3.

EXAMPLE

Is3n* - 2n+ 1 the nth term of
2,9,22,41,66, ...
1.n=1:3-2+1=2V
2.n=3:3x9-6+1=22V

3. Both match: yes.

Q Sam says the nth term of 4,9, 18,31, ... is n* + 3. Check two terms.
Is Sam right?

o Is—n?+9n+1the nth term of 9, 15, 19, 21, 21, ... Substitute n= 1 and
n=4.

Check: Square n before you multiply: 3n* at n=4is 3 x 16 = 48. The Mathe Habit



