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INVESTIGATION  PRODUCTS OF PAIRS =
'_
In this investigation you will look at the differences between the products of pairs of numbers in an increasing E
linear sequence of positive numbers. =
=
In each sequence: 'g
o
e there are 4 terms °
* the difference between each term is the increase
e the first term and the last term are the outside pair
e  the middle two terms are the inside pair. g
X
To find the product difference multiply the numbers in each pair and find the difference. s
n
£
Z
Example &
4
The sequence is 1 2 3 4 é
P4
o
inside pair e
outside pair
Z
2
=
Product of inside pair  2x3 =6 »
Product of outside pair 1x4 =4 =
Z
Product difference 6—4=2 E_—:
=
o
1 (a) (i) Thesequenceis 5, 6, 7, 8. §
Complete the statements.
Product of inside pair ~ 6 X ....ccoeeueeeee. =42 z
T
x
Product of outside pair  5X.....ccceeunee. =40 <
@
Product difference 42—-40 =2 E
w
=
4
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2
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(ii) Each sequence in this question has 4 terms.
In these sequences the increase is 1.
Complete the table.
Product of
Sequence Product difference
inside pair outside pair
17 27 35 4 2 X 3 1 X 4
= 6 = 4 6 - 4 = 2
10 11, 12, 13 11 X 12 10 X 13
= e = 130 |........ - 130 = ...
16’ 17, ---------- 9 eesceccces 17 >< ---------- 16 X ----------
= 306 = 304 | 306 — 304 = 2
.......... , 25, 26, | 25 x260 X
= 650 = e 650 — e = e
---------- 9 eessccsscs g sesscccsce o 101 RN X sescccccne EEEE R R RTRY x 101
[6]
(b) (i) Show that the product difference for this sequence is 2.
499, 500, 501, 502
[2]
(ii) Complete this sequence of decimals with an increase of 1.
Find the product difference.
2.5, 3.5, e
Product difference ..........cccceveeeeeriennne.
[3]
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(¢) (i) Complete the statement.

For a sequence of ................... terms the product difference is always .................... [1]

DO NOT WRITE IN THIS MARGIN

(ii) These are expressions for the 4 terms of a sequence.
a, a+l1l, a+2, a+3 whereacanbeany number

Show algebraically that your statement in part (¢)(i) is true.
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2 Each sequence in this question has 4 terms.
In these sequences the increase is more than 1.
(a) (i) Complete the table.
Product of Product
Sequence Increase Jiff
inside pair | outside pair | ¢Herence
1, 3, 5, 7 2 15 7 8
6, 8, e , 12 2| 72|
7.2, 10.2, s e | e 134.64 | e 18
20, e , 28, e 4 | 640 |
88, s e , 100 | s | e 8800 | e
[5]
(ii) A sequence has an increase of 5.
The product of the inside pair is 6000.
Find the 4 terms in the sequence.
................ s eeereeenenes s e eeeeeeenenes [ 3]
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(b) (i) Complete the table. )
Use your answers in part (a) to help you. E
m
Increase, n Product difference g
'_
2
1 2 o
o
2 8
Z
o
X
s
3 18 »
T
'_
P
4 T
4
=
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o
P4
5 50 8
6
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4
=
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e
z
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o
Z
o
g
s
[2] >
=
(ii) Find an expression, in terms of #, for the product difference. z
=
4
=
'_
o
z
o)
o
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(¢) (i) A sequence has an increase of 11.

|- i

Use your expression in part (b)(ii) to find the product difference for this sequence.

................................................. (2]
(ii) The first term in a sequence is 12.
The sequence has an increase of 11.
Write down the sequence.
12, s e s e [1]
(iii) The first term in a sequence is a.
The sequence has an increase of 11.
Complete the sequence using expressions in terms of a.
Ay e s e s e [1]

(iv) Use the sequence in part (c)(iii) to show algebraically that your product difference in
part (c)(i) is correct.

Question 3 is printed on the next page.

| © UCLES 2025 % 0607/51/M/J/25 [Turn over I



Q
8
0]
<
R

International _Mat@0008068008008* May/Jun - Paper 51 - QP - Cambridge

" MURRMRRNb -

Find the sequence that has a product difference of 578 and a last term of 100.
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