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In this investigation you will look at calculations in a frame moving on a number grid.

You are advised to spend no longer than 45 minutes on this section.

Investigation

The frame is made of 3 squares.
The frame moves on a number grid.

DFD
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Section A

Consecutive whole numbers fill a grid of width 8.
The grid continues downwards.

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
33 34 35 36 37 38 39 40

To find the frame sum for any frame:

e square the number on the right
e multiply the two numbers on the left
*  subtract the second answer from the first answer.

Example

11

20

27

202

11x27

400 —

frame sum
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297

= 400

297

103

103
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(a) Use the grid to complete the frame and find the frame sum.

15

(b) Find the frame sum for this frame.

37
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The diagram shows the frame on the same grid.
The number in the top square is ».

(a) Complete the other two squares with expressions in terms of 7.

(b) Use algebra to show that an expression for the frame sum is 27+ 81.

(¢) The frame sum is 197.

Find the number in the top square of the frame.
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B

(d) The number in the bottom square of the frame is 223.

5

Find the frame sum.
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The numbers in the grid now increase by a different amount.

In this grid:

DFD

the numbers start at 11
the numbers increase by 4

the width of the grid is 7 squares
the grid continues downwards.

6

11 15 19 23 27 31 35
39 43 47 51 55 59 63
67 71 75 79 83 87 91
95 99 | 103 | 107 | 111 | 115 [ 119

(a) Find the frame sum for this frame.

127
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(b) The number in the top square is 7.

Find an expression for the frame sum.

Do not simplify your answer.
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In another grid:

the numbers increase by d
the width of the grid is w squares
the grid continues downwards.

(a) The number in the top square is 7.
n
Complete the bottom square with an expression in terms of n, d and w.
Cambridge University Press & Assessment 2026 0607/61/M/J/26
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(b) The formula for the frame sum on this grid is

9

frame sum = 2dn+d*(w+ 1)

88

The frame sum for this frame is 1280.
All the numbers in the grid are positive integers.

. V1280—176d
(i) Show that w = — g 1.
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(ii) Complete the table.

DFD

10

Give non-integer values correct to 2 decimal places.

d

32.23

1.49

(iii) Write down all the possible widths of the grid.
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Modelling  Cones and cylinders

11

Section B

You are advised to spend no longer than 45 minutes on this section.

In this task you will look at cylinders that fit inside cones.
All lengths are in centimetres.

You may find these formulas useful.

Volume, V, of cylinder of radius r, height / V=nmnr’h
Volume, V, of cone of radius 7, height /4 = %nrzh
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OA is the axis of symmetry.

The cone has height 20 and radius 10.
The cylinder has height 12 and radius x.

20

12

(a) The diagram shows triangles YXB and AOB.

A
Y

20

12
] X
B
O X

10

Triangle YXB is similar to triangle AOB.
XB=10—x
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The diagram shows a cylinder that fits inside a cone.
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(i) Write the name of the correct line segment in the box.

XB _
OB 04

(ii) Write the correct number in the box.

10—x _ 12
10

(iii) Find the value of x.

(iv) Use your answer to 5(a)(iii) to find the volume of the cylinder in terms of 7 .

Cambridge University Press & Assessment 2026 0607/61/M/J/26

[Turn over

_



—

L

* 0000800000014 * DFD

14

(b) A different cylinder fits inside the same cone.
The cylinder has height 6.

NOT TO SCALE

Find the volume of the cylinder.
Give your answer in terms of 7 .
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A cylinder of height 4 fits inside the cone.
NOT TO SCALE
20 S
X h
- 0 -
The cylinder has radius x and volume V.
(a) Show that a model for V'is
_ h(20—h)*
B 4

0607/61/M/1/26
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I TV =

Th(20—h)*
(b) Sketch the graph of V' = % for values of /2 between 0 and 20.
V
A
—> h
0 20
[3]
(¢) Find the maximum volume of the cylinder.
............................................................. [1]
(d) Find the height and the radius of the cylinder with the maximum volume.
height = oo
TAAIUS = oot
[3]
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In this question, different sized cones enclose a cylinder of fixed dimensions.

NOT TO SCALE

The cylinder has radius 8 and height 12.
The cone has radius R and height H.

(a) Find an expression for A in terms of R.

ambridge University Press & Assessment 2026 0607/61/M/J/26

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

—

L

Cambridge University Press & Assessment 2026 0607/61/M/J/26

* 0000800000019 * DFD

IOWUINOWn;n - —

(b) (i) Show that a model for the volume of the cone, V, is

_ 4nR’

4 R_%

(ii) The volume of the cone is a minimum when the radius is between 8§ and 20.

Find the minimum volume of the cone.
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