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INVESTIGATION

2

Answer all the questions.

TWO-STEP SEQUENCES

This investigation looks at two-step sequences.
These are sequences which use two steps to get from one term to the next.

The first term in every sequence is 1.

The two steps are:
*  multiply by a given number
*  then add a given number.

1  In this question the two steps are:

*  multiply by 2
* thenaddl.

Istterm = 1
2nd term = lIstterm x 2 + 1

2nd term x 2 + 1

3rd term

4th term 3rdterm x 2 + 1

I1x2+1 =3

3x2+1 =7

7x2+1 =15

(a) Work out the 5th term of this sequence.

(b) The 3rd term of this sequence is 7.

You can write 7 as 2° —1.

Complete the table.
Ist term 1 2l 1
2nd term 3 27 -1
3rd term 7 2°—1
4th term 15
Sth term
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(¢) Calculate the 20th term of this sequence.
Write down all the digits shown on your calculator.

(ii) Show that your expression gives the correct value for the 6th term of this sequence.
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2 In this question the two steps are:
*  multiply by 3
*  thenadd 4.

The first term is 1.

(a) Calculate the 2nd, 3rd and 4th terms of this sequence.

(b) Complete the table.

Ist term 1 32
2nd term 322
3rd term
4th term
5th term 241 35—

(¢) Write down an expression for the nth term of this sequence.
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3 In this question the two steps are:
*  multiply by 4
e thenadd?.
The first term is 1.

Show that the expression for the nth term, 4" —3, gives the correct value for the 3rd term of this
sequence.
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6

4 (a) Copy your results from Question 1(d)(i) and Question 2(c) into the table.

Use any patterns you notice to complete the table.

Question 1(d)(1)

Question 2(c)

Steps to get the next term

Expression for the nth term

Multiply by 2, then add 1

Multiply by 3, then add 4

Multiply by 4, then add 9 4" -3
Multiply by ... »  thenadd 16 S
Multiply by 6, thenadd . | =3
Multiply by 7, then add 36

Multiply by ,  thenadd 8" —7

(b) A sequence has the two steps that you found in the last row of the table.

Show that the expression for the nth term gives the correct value for the 3rd term of this sequence.
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7

(¢) The nth term of a two-step sequence is 22" —21.

Find the two steps.

(d) In atwo-step sequence the steps are:
e multiply by 11
e then add 100.

The first term is 1.

(i) Find the value of the term nearest to 20 000 000.
Write down all the digits shown on your calculator.

(ii) Which term in the sequence is your answer to part (i)?

Question 5 is printed on the next page.

© UCLES 2022 0607/52/0/N/22 [Tlll‘ll over



8
5 In this question the steps in Question 1 are in the reverse order.
The two steps are now:
* add1
e then multiply by 2.

(a) The first term is 1.
The second term is 4.

Calculate the 3rd, 4th and 5th terms.

1,4, ... ) erreaens e [2]
(b) This two-step sequence has nth term equal to ax2”—2.
(i) The first term is 1.
Use this to find the value of a.
................................................. [2]

(ii) Use part (i) to show that the expression for the nth term gives the correct value for the 3rd
term of this sequence.

[2]
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