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Problem Activities for 2017

A sequence has 2017 terms. The first 20 terms are:
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2017 Activities

Here are some problem activities for 2017. Some of them will only be solved easily by
making use of, for example, a spreadsheet. Many answers are provided here or in the
spreadsheet.

2017 Digits: variation on a classic theme
Using each of the digits 2, 0, 1 and 7 exactly once and any way you like in
combining them what numbers can be made between 1 and 100?

In particular, what is the first number that cannot be made?
What is the highest number that can be made between 1 and 1007?
What is the highest number that can be made?
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Some answers to 1 and 4 are given below for 1 to 100. Many numbers can be made in
more than one way. Note that some solutions might have been missed.

Note that this allows powers and factorials. Note that 0! by convention is 1.

http://jamtecstoke.co.uk/

No. | Expression No. | Expression No. | Expression No. | Expression
1 | +7)x0+1 26 |27-1+0 51 | 71-20 76

2 | (@+7)x0+2 27 |27 +(1x0) 52 77

3 2+1+7%*0 28 | 27+1+0 53 78

4 |7-1-2+0 29 |27+ 1+0! 54 79

5 |7-2+1x0 30 |210+7 55 80

6 7-1+2x0 31 |+ 1+00N1+7 56 81 | (7+1+01?
7 7+(1+2)x0 32 | 20100 57 82 |72+ 10
8 |7+1+2x0 33 | 17x2-0! 58 83

9 |7+2+1x0 34 |70+2-1 59 84

10 |[7+2+1+40 35 | (7-1)- 60 85

11 [12-7° 36 | (7-12+0 61 86

12 [ 12+7x0 37 |27+10 62 | 72-10 87

13 |12+ 7° 38 63 | (7 +1)*- 88

14 [2x7+1x0 39 64 | (7+1)P%+0 89

15 | 2x7+1+0 40 (7 +1)>+ 0! 90 | 10x(2+7)
16 |17-2° 41 | 7x(1+2)- _ 91 | 71+20
17 |17 +2x0 42 | 7xA+2)!+0 70-1-2 92

18 |17 +2° 43 | 7x(@1+2)!- 68 | 71-2-0! 93

19 [17+2+0 44 69 |[71-2+0 94

20 |21-7° 45 70 | 72-0!- 95

21 | 7x(1+2)+0 46 71 |72-0-1 96

22 |[21+7° 47 2-0! - 72 | 72+0x1 97

23 [ (7-1-2)-0! 48 | 7°+0-1 73 | 72+0+1 98

24 | (7-1-2'+0 49 |72+0x1 74 | 72+0+1 99

25 [(7-1-2)+0! 50 |72+0+1 75 _ 100
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2017 Activities with Matches

5.  The year 2017 is shown on an LED-type display made up of 7 matches (3 across
and 4 up/down). What other four-figure numbers can be made using exactly the
same number of matches?

What rectangular areas can be made with 2017 matches?

What regular polygons can you make with 2017 matches?

What is the area of each regular polygon that you can make?

Here are the first three terms of two ‘match’ sequences. Which term, if any, of
either sequence will contain exactly 2017 matches?
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10. Make more ‘match’ sequences that will contain exactly 2017 matches in one of its
members. Note the term number as well.

Some answers are given in the accompanying spreadsheet.

2017 Activities with Coins

11. I have just two types of coins totalling £20.17. What could they be?

12.  What are the greatest and least numbers of coins that I could have?

13. Make up a pair of simultaneous equations for this situation.

14. I have 2017 one pence coins, what shape ‘rectangles’ can I make with them if I
use one of the arrangements below?
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15. I am going to make them into a ‘fir tree’ shape where
the top five rows are shown here. Once I have made
as many complete rows as I can I will rearrange the
remaining coins into a rectangle and this will form the
‘trunk’ of the tree. What shaped trees are possible?

Answers to 11-13 given in spreadsheet in Tab ‘Two Coins’; to 14 in Tab ‘Coin Shapes’
and to 15 in Tab ‘Coin Fir Trees'.

2017 Activities with Units

How much is:

16. 2017 seconds in hours?
17. 2017 cmin m?

18. 2017 gin kg?

19. 2017 litres in gallons?
20. 2017 min km?

21. 2017 days in hours?

22. 2017 miles in kilometres?
23. 2017 days in years?

24. 2017 carats in grams?

The answers to these can be found in spreadsheet in Tab ‘2017 Activities’ or at:
https://www.mathsisfun.com/unit-conversion-tool.php
https://www.wolframalpha.com/input/?i=conversion+miles+to+km
http://www.metric-conversions.org/weight/carats-to-grams.htm

Note that for 24 this is about diamonds rather than gold since for gold carat is a

measure of purity, where 24 carat gold is pure (i.e. 99.99% gold) and 18 carat gold is

75% gold. See for example:
http://www.hsamuel.co.uk/webstore/jewellery/metalGuide/carats.cdo

2017 Sequence

A sequence has 2017 terms. The first 20 terms are:
0,1,1,1,2,1,1,1,1,7,4,1,2,1,7,1,11,1, 3,17, ...
and the last 20 terms are
19, 18, 17, 16, 15, 14, 13, 12,11, 10,9,8,7,6,5,4, 3,2, 1,0
25. What is the sequence?
26. What is the highest term of the sequence and when does it occur?
27. Which number occurs most often in the sequence (and how many times does it

occur)?
Solutions found in spreadsheet in the ‘2017 Sequence’ Tab.
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Mathematics curriculum focus
Here focus intended to be on Solving problems and Mathematical Reasoning as well as
use of, for example, a spreadsheet in mathematics. However, there are other areas
that could be considered appropriate and two such are given below:

e Factors — knowing how far to go to test if a number is prime.
¢ Calculating the area of regular polygons.

Digital technologies aspects, assumed Excel is used
These problems can be solved much more quickly using a spreadsheet. An example of
such a spreadsheet is provided on the first page.

Conditional formatting

Developer tab

F4 key for absolute and relative referencing (Windows)
FREQUENCY function

INT function

Lookup function VLOOKUP

MAX and MIN functions

MID

Spinners and Lists from the Developer tab
SQRT function

VALUE function
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2017 Number Collection
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No. | Expression No. | Expression No. | Expression
1 35 68
2 36 69
3 37 70
4 38 71
5 39 72
6 40 73
7 41 74
8 42 75
9 43 76
10 44 77
11 45 78
12 46 79
13 47 80
14 48 81
15 49 82
16 50 83
17 51 84
18 52 85
19 53 86
20 54 87
21 55 88
22 56 89
23 57 90
24 58 91
25 59 92
26 60 93
27 61 94
28 62 95
29 63 96
30 64 97
31 65 98
32 66 99
33 67 100
34
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Our iPad and iPhone resources

Search for Jamtec on the AppStore. We also have other non-mathematics apps. Prices
correct at 6 October 2015.

L):\n»r:; /6322

92340@154510

901892384756

Age-ulator Free: Randomised £0.79

Directed Numbers £0.79: Equivalents £0.79: Multiplication Pairs £0.79

Maths Charts for Jenny Eather Free: with Subscription up-grades
Maths Charts for Jenny Eather (Deluxe version) £3.99

Grids4Maths £0.79: GeoDraw £0.79 (iPad only)

Education APPs from Apple

Half price for volume purchase of some Education APPs
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Maths APPs for iPads and iPhones

Grids
Circular
Isometric: horizontal
Isometric: vertical
Polar

G EODRAW

Available on iPad iOS 5.0 or later!

(iPad only)

Change o GeoDraw offers users a choice of 5 grids for use in mathematics and D&T
Number of grid points lessons. Send/export images with/without grid using: Bluetooth, Email,
Grid point size Facebook, Twitter and into Pages or Keynote.
t!ne thllckness Eligible for VPP discount  ~groams y | Options %

e O (see next page). AngesinaQpontgrid o, /. SnapLine ool 4

%, y
Circle theorems M, / Line Tool
° A
1008quare 600:;6@ ) < Jumps M Colour Dicker
(7

12gon2 | lsometric Grid = Line Thickness

Equilateral triangles
\| t44erid & FEraser

lsometric drawings and optical illusions

3by3Gridl6Full File Name: 3by3grid16onedone 42y Undo/Redo

Grid Type: Square Mathematical use of these grids

" File Size: 80 kb - Clear
3by3gridiGonedone Last Modified: 28 Jul 2013 12:31 Bolar Cri X

3hy3gri 425 of-pemagons Date Created: 28 Jul 2013 12:31 Lines, angles and coordinates @ Expod

3by3grid250f Symmetry Edit Grid

3by3gridsl6 3 by 3 grids and triangles

7by7Symmetry Pick’s Theorem

| Shape copy
i :M, ) Randomised (79p): for probability lessons. opons  Age-ulator Rate
anaomise
R Age-ulator (free). for large number work and Thursday, 12 July 1990
problem solving.
@ CoinFiip Grids4Maths (79p): much simpler version of 14:33
* Colour GeoDraw for iPhones.
.. Dice Roll .
o Fortune Ball

21 years 10 months 28 days

Y= List Randomiser

Polar Circular
13 Numbers Tasks Age in Years: 21
Age in Months: 262

=+ Password Generator Age in Weeks: 1143

. Age in Days: /8003
W Playing Cards 2 Age in Hours: 192072
20 Points Age in Minutes: 11524320
B Random Pixels . Age in Seconds: 691459204
P 2 =+ [

» . )

¥, Rock, Paper, Scissors X O\ Next Birthday

® spi 32 days 9 hrs 25 mins 42 secs
pinners ’]
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We've teamed up
with Jenny Eather to
bring her Maths
Charts web
resources to the
iPad/iPhone.

Try Maths Charts by
Jenny Eather for
free, then buy full
Deluxe version for

Decimals

Ordering decimals

Expanding decimals

Adding decimals
Subtracting decimals
Multiplying decimals
Dividing decimals

Rounding decimalg

£3.99 (half this if

you sign up for VPP
with Apple and buy
20 or more copies).

Volume Purchase
Programme (VPP) lets
you buy Apple apps at
discount rate of half
price for 20 or more of
the same app.

3 4 bl 16 24 35
8 5 8 36 30 63
4 5 27 8 21
9 9 9 36 72 56
3 1 3 40 3
5 7 4 64 21
7 X 1 = Show
7 X 7 =  Show
7 X 3 =  Show
7 X 4 = Show
7 x 5 =  Show
7 X 6 =  Show
7 X 7 = Show
7 x 8§ = Show N
7 X 9 =  Show “
7 X 10 = Q_ .
7 x 11 “5t
7 x 12 v
Change format Show All ﬁ\)
2 3 4 5 6 - ' \) .
C 1 adee® o

“‘R‘: ‘ . \‘\Ca\'\o“ an
WM

SN .
edQ\ses’“o
M 300
9%
(\0(\‘“9‘?‘
“bg(\\“
64+8
S
\'\'\%“Sw‘e
. 40=8
Contact and further details:
In school training can be arranged to support
implementation. www.jamtecstoke.co.uk 72+8
contact@iamtecstoke.co.uk
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Over 250 printable Maths Charts or maths posters St
for interactive whiteboards, classroom displays, maths walls,
display boards, student handouts, homework help, concept

72+12

70 +7

21+3
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introduction and consolidation and other maths reference needs.

Maths Pairs (£1.49) — three App
bundle: eligible for VPP discount
Directed Number, Equivalents and
Multiplication Pairs (or 79p each).

LVA
A0
A2
13‘0\657—
A0
e
o m,‘a‘o\eﬁ
e
s a=-2
-4 3-(*2 ++*5a)
a=-*1 a="4
. 2b 5-(2a--4) 2a--4
a=4,b=0 a=*3 a=*2
-5a + -5b *5 - -5a2 2a2+ -4
48 -8 9 6 5
20+4 10 9 5
81+9 8 6 7
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