Year 11

Unit 1 - Off the straight and narrow
Investigating pattern

Calculate the following:

(24%22)—(33x13)
(24+22)+(33+13)
(33-13)-(24-22)

Investigate what happens to these calculations as the cross moves around the grid.

Write down any rules that you find, and explain why they work.

The crosses investigated above were 1-arm
Crosses,

Shown opposite is a 2-arm cross.

Investigate for Cross Numbers of different sizes,
and state any limitations of your rule(s).

Criterion B: Investigating Patterns

Level | Descriptor

f) { do not reach a stundard described by any of the descriptors given below,

-2 Fapply, with some guidance, mathemarcal profrilem-solving technigues to recognize simple panerns.

i [ select and apply mathematical problem-solving technigues to recognize parerns, and suggest
relationships or general rufes,

5-6 ! select and apply mathematical problem-solving techmques to recogmze patterns, describe them s
relationships or general rules, and draw conclusions consistens with my findings.

Er) I select and apply mathemarical problen-solving techitiques to recognize parterns, describe them ax

relationships or general rules, draw conclusions consistent with my findings, and provide justifications
or proofs.
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Year 11
Unit 1 - OIF the straight and narrow
Investigating pattern

Cross numbers

Shown below is a number square which contains the numbers 1 to 100:

—

1 | @ 3 £] s 6 7 8 9 10
1

11 12 13 14 15 16 14 18 19 20

Bl st ¥

21 22 | 23 | 24 25 \26 27 l 28 29 30

il 32 33 | M 35 \36 37 38 34 40

41 42 43 | 44 45 lhﬁ 47 48 49 50

51 52 53 | 54 55 | 56 57 58 59 60

61 6l 63 64 65 66 67 68 69 70

\
71 72 73 74 ¥l 76 717 78 9 80 a'

81 82 83 | B4 | 85 86 87 g8 89 90

21 92 93 94 95 96 97 98 95 100

We can form Cross Numbers by placing a cross on top of this grid. — —

We could use a cross like the one shown opposite:

Here is one example:
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Crtterion B - Investiqading Pattemns

Cuv task o 4is NEStigation 10 £ind any rules to the value of the numbers
(Side the OGS placed oh a 1 to1c0 geid -

Example 1. - Calculahions -
w—— (22x 24)-(13x33) = 1
3 | (24 +22)+ (13133) =92
!
22324 |

(33-13) —~ (2% ~22) =

3%

Example 2 —using a different get of viumbers

5 (14 x\6)-(5x25) =99
W 'i L (4 +16) + (S5+25) = €0 /
: (25-5)— (16-lk) =18
Exampe 3-
39 (4§ x50)~ (39X 54) = a9
43 |49 |50 (48+ 50 )+ ( 2at54) = 196 /
59 ( 59=39 )= (S0-%8)= 1%
Results. Middle numbey |Equation 1 |Equation 2 [Equation 3
Example 1 23 a9 a2 (8
Example 2 \5 qq 60 19
Exconple
wple 2 uq q9, o ’ /

From theesults aove, | <ee dhat the answers for equaiton 1 avl result

th 499, equation 2 results to bx &L&#-ihe centre number CF the cross

be x) oand equation 2 pesults to Ig/Fﬂ:m this, { can preclict 3
ruie that would work fov Wwhitch ever numbker.

G (X=UA+L) — ( x-1O)x+10) = (%>~ (x>- lm)\yiq/
b) X+ 1)+ (x-1)) + [(x+105+ (x-10Y] = pr\/

O [(x+10)-(x 1] - [+ D-Cx-VY] Bgherat
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Why dees these rules work 2

| [X=10 Pule A Elu._ 1)~ (x> 10™)] werks for any number

12=1] 2 lasdl et 6 Samermber on bith Side Of the equation
g X+ 10 li ho matter what numbey X represents . Hence, it dees
Pie A NOY break ¥he vatio cnd the batance op the equation

v and it wauld regylt to 14 uses aclve
ST [[xrexx10)] 16l Catbatn e miﬁ31 : the qu 1C
Cf-1) = (100 e (O (X+ 1)+ (=100 (> +10)] also

. I—{ + 100 =49, WOYKS {0 vesult mto Ux as the resultis propoctiona
ﬂ*‘f}t{xr‘f}* fxm‘l[ﬁiﬁ)m Nhﬁlci]ﬁ"h"f\" numpey b & f'EF’I""E'-SEﬂi"S )
e Rule C ((X+10)-(x =10)] = Ct1y~(2e~1)] always

results o 1§ as X is the sume value mbgtl-(si;cws.
Trying with o diffevent S2e cress .

Extmple U-. )
3 X 2B)= LB xW3) = 84k ™
113 (21425)+ (3+43) = q2 f/
l?‘li-":.zg o LHE~A)= ( 259 = 58
33
|43
Example 5. (251 Example & T2§]
(23%x23)=(5xuE) = 32 (3 x80D~(58x98) ~ 394~ )
(2342334 (54u5) = 106 «0 (F6t+ 800~ (5e+98) ~ 3.7
(45-5)=(2%-23): 26 ./ (98- 53)-( s0-70) . _—
Results Middle wumlkey  Equotion | Equation 2 Cquation 3
Example Y 23 AL E2ie 396
Example & 25 2 o0 312 .
Example & 33 26 16 >
Fnal yules.

From 'y 2 experiment Obeve, | can conclude these rules | |4 o te the
NUMbeY of bexes
away from

+h

(X% 4+ pumber of bc.:xesm&mﬂ from the centre n 2 €

bev & O
- [(x-aytxtal]™ - [H_lm((}gp&rﬁtﬁ‘a’%yﬁam carif{iif.

A)( X* — nuntber of boves awc?uj from tre Centre numbev? ) -



Rule 8) [ (x-4)+ (x+q) + (- l10a)+ (x t10a)]

&y Lix ¥ 108y~ (y=Apa)| ~L{e*ay-~(x=0)] .

A L'I. ,"I

hese yules ave effecdtive-on crosses ©
but there ave fimitakon to i+ .

|¢ Ghy OF the y valueg used n Hhe centre of e

Cross woutcl vesulb v @ hegqative value gt any partof

the equaliens, the equatron Wwould become Mepeecave

+inal relationship between crosses

equation | jequattan 2 |equalton 2
| ’leﬂ Cross q,-;' Yo 13
2 leg crots 2Q6 Yx ]
2, [gg cross 29| bx 54
a legooss|  qqa U \34
Justification

+ Work on i With angther cvoss . (e.g.  leg cross )
+ Hirst predict the answer witn the equation alkove A
" The recalculate from the three equations o prove your answey

- State limiia

Hon s

" Only worles if a s less thep C os the cross woutd
not £t on +he 1- (00 geid
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X=Centre =
viumbre .
Q= humbeV of
boxes cas
krem -ty

F all stzes of ¢
P cvosseg v coWHE .
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