Answers: Week 3 Session 1

|
Task 1 | Task 2
(af=3 \ ( ¥F=3x3)/ Bl=3%3x3 \ I She is correct:
® & I A square number is a number that is the product of a thio:eesvjpixﬁfs
O ole; S b humber multiplied by itself, e.g: 4
: O O o & 1 a square number
O Q OO0 0O o BB |
o8 I 25 is square because it is the product of 5 x 5.
4 ), :
3I|:| 3I 3x3 : If a number has an even power, it can always be arranged
I into two equal factors that are multiplied together, e.g.:
|
‘one lot of ‘three lots | | ‘three lots of three I 3° 58
\_three’ ) \_ofthree’ / \_ lots of three’ / | =3X3X3X3x3X3 =5X5X5X5x5Xx5%x5%5
- ~ : =(3><3><3§><(§><3><3) =(5x5%x5%x5)x(5Xx5%x5Xx5)
3*: E.g. ﬁ ‘three cubes made ] B ;7 X 37 = 5% x5
upof3x3x3 I =&/ X = 625 X 625
ﬁ ﬁ blocks’ I
\_ Y, I In both the examples, we know the product must be square.
Exercise

a) 62 2 to the power of 4: | 3 to the power of 3: || 4 to the power of 2: || 5 to the power of 2: a)
b) 6* [§e7ie b) 3 x 52

5% = x3

5

c) 22x32

EX3IXE%X3 22 X3P x5BT
66 a) 2%<3? % % E.g.2 4,6
4_ 42 FTRIXEXREXIXNINE % AN x5
b) 2*=4
Any even
c) 3% <52 Ex5 X3 NI 2X2x7T7 25 P numbers

dy 18=1° 5xX5x5x 3 32 x 53 x 73



Answers: Week 3 Session 2
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Task 1 I Task 2
o~ — i o~ —-
1 12 1314 1i5 ‘5);'? g {o)10i3=3x1 I Introducing 4s will not change 11213 141:!5 @7 8 {9) 10
" 6=2x%X3 I the numbers that can be shaded
11 712 113 114 715 116 317 118 119 120 1 9 =3x 3 I because we have already 11 [ 13 ;14 o 17 BN 19 3
21 122 123124 |25 |26 |27 |28 |29 |30 | 12=2%X2X%X3 I shaded all the productsof 2x 2 [ 21 |22 |23 |24 1125 | 26 | 27 | 28 | 29 | 30
18=2x3x3 I that are on the grid. - -
31 132 1331341353637 1381i39140i24=2x2x2x3 : 31 132 {33 134 {3536 37 {38 {39 {40
41 |42 143 |44 |45 |46 | 47 148 |49 |50 | 27 =3 %3 X3 i Including 5s results in all 41 |42 143 |44 |45 | 46 | 47 |48 | 49 | 50
36 =2%x2%x3x%3 I multiples of 5 being shaded
51 {52 |53 |54 |55 [56 {57 |58 [59 {60 [48=2x2x2x2x3 | exceptthose with a prime factor |31 |52 |53 |54 |55 |56 |57 |58 | 59 |60
61 162 163 leales les g7 leg leg 170 1 594 =2%x3 X3 X3 | otherthan 2, 3 or5. 61 le2 163 lea les les 167 leg leg |70
72=2%x2X2%X3x%3 I
71 |72 |73 |74 [75 |76 [77 [78 |79 |80 [ 81 =3 x3x3x3 I E.g. numbers not shaded: 71 (72|73 (74 [75°| 76 |77 (78 [79 |80
81 {82 183 {84 185 {86187 188 {89 |90 96=2X2X2X2X2X3: : : 81 182 183 {84 {85 18687 {88 {89 {90
. 35=7X
91 |92 |93 |94 |95 |96 |97 |98 |99 |100 I 55 -11x5 91 |92 (93 |94 [95 |96 (97 |98 |99 |100
| 60=13x5
I 70=2X%x5x%x7
Exercise
Blue shading indicates various possible answers a) 2X2%x3=12 a) 1,2,5,7,13, 41,
a) 24 = [SIEE b) 120 = 10 x 12 24=2X%X2%x2x%3 i) 28=2X%X2X70r4x7 97
2X2x%x5=20 ii) 63=3%xXx3X70r9x7
24=83x2x4 120=8 x 2 x 12 b) i) 42=2x3X70r6x7
T W R — 48 =2X2X2X2X3 2X3x3=18
= SRR =R 120 - e b) No, she cannot form multiples of 11 that
C) 2x3x5=30 are also multiples of prime numbers
60=2%x2x%x3x%x5 missing from Gavin’s list, e.g. she cannot
3Xx3x5=45 form 11 x 13.
a) 12=2%3x 2 b) 20= 2 x 2x5 d) 104, 105, 112

72=2X2X2X3x%X3 c) He can remove factors that are not
prime as they can be formed by the prime
factors in the list:

4=2X2 6=2X%3 8=2X2X%X2

9=3x%x3 (see part a) for examples)

c) 30=2x3 x5 d) 36= 2 x2x3x3

e) 45=3x3 x 9 f) 54=2x3x3 x 3



Answers: Week 3 Session 3

Task 1 Task 2

We can use the product of primes for some numbers to help us work them out for others. We
just need to look at the connection between the numbers: E.qg.:

—---------------------—\

30=2%x3x%5

30

S X

ONO)

Same e.g: Prime factors, number of cubes
Different e.g.: Initial factor pair chosen, order of
prime factors in the tree

30

@/@\;})

—----------------------\

S0,50=2x5x%5

\l

S0,24=2%x2x%x2x%X3
4 6
\ /\

2

N
N

72 =24 X3
72 =2X2X2x3X%X3

24x10=24x2x%5
shina 24x10=2x2Xx2x3x2X%X5
. . . X = LXLXLXIXLX
Whatever factor pair we start with we will always end
=24 X 24

up with the same prime factors. Try this out for
yourself with different starting numbers. W 242 =2X2X2X3X2X2X2X3 ,

Exercise

S0,150=2x5%x5x%x3
50%10 50x10=50x%x2x%x5
S0,50x10=2x5x5%x2x%x5
2=50x50
502
\

So, 50><10—2><5><5><2><5><5,

N----------------------

B ------_,
L T --l----_,

——————————-————————\

----------1
’----------\

)72 =2X2X2xX3xX3 b)175=5x5Xx7 a) All share the prime factors  These can be answered by a) False

4 12 g% 144 =2X2X2X2X3 X3 91750 =2x5x5x5x7  Of 12 comparing the index of 2, 3 b) False
/N AN then x 2 for 144 in c); and 5 in each multiplication.

i 3325 e i D f)216 =2x2x2x3x3%3 Fgrx 3 for 216 in f). There is no need to calculate  ¢) True

90 = 2X3X3x%x5 _

2/ N\p the products.

I T b) All share the prime factors

: L : , for 175; a) True — 22 for d versus 2
Brenda is correct — it is possible to start with any .
. = 4) ~ factor pair, the final product of prlmes will be the e < 20 S0 I ) for a
A 6/\10 ——— ) o ~and x 2x5for17350in f) b) False — c is 22 times the
i /6\ /N A Y B " 84 value of b
5 3 2 FRE N\ A\ . /N ¢)72x10=720sowe must ¢) True—23%and 53 forc
| Sl 24 2% multiply the prime factors of versus 22 and 52 for d
42 = 2X3X7 60=2X2X3x5 12237 3 14 | i 6 7. T72byx2Xx5; d) False — Comparing both to

: 2/\7____,.-5 ™ 720 2 % 32 x 52 shows b has

=2X2X2X3X3X2X5
Bl =2X2HXINT

greater index for 5 versus
d has greater index for 2.



Answers: Week 3 Session 4

|
2 fres
Task 1 [ Shows prime factors ] y Task 2 ( 2%x52x7 ) Factor pairs:
: We can identify factor pairs by grouping the
_ : i rime factorisation into two groups in different
1=1 Comparlqg the prime . | P group ( St B ){ ¢ )_, 70 and 5
= factorisation of 60 to the prime | Ways.
3=13 factorisations of its factors: |
4=2%2 | For example, if our number’s prime factorisation is: ( 5x7 ) C 5%2 )—» 35and 10
5=15 * Prime factorisation of any : )
— i 2x5°%x7
6=2x3 factorlls a subsgt or part of I ( 52 5 7 )_( ) ) 175 and 2
10=2x%x5 the prime factorisation of 60. i o
12 =2x2x%3 « Prime factorisation of factor i we know that multiplying these numbers together
15=3x%5 pairs (E.g. 6 and 10) forms -~ gives our number (350). ( 2 % 52 )—( 7 )—> 50 and 7
20=2x%x2x5 the prime factorisation of 60 I _
30=2x%x3x%x5 when multiplied together. I We also know that we can group the prime factors ( > %7 ){ 2
60=2x2x3x5 + Allprimefactorisations are | differently: ) > 14 and 25
composed of the prime 1 (2x5)x(5%x7)=10x35
factors. [ (2 X 52 X 7 )—( 1 )—» 350 and 1
I So 10 and 35 must be a factor pair of our number. an
-----------------------J-----------------------------------------
Exercise
a) 30 b) 42 a)30:1,2,3,5,6, 10, 15, 30 — 8 factors a) 5 210 has most a)
/\ /N\ 42:1,2,3,6,7,14, 21, 42 — 8 factors b) Yes:2x2=4 (16 factors) Greatest (omit 3):
5 /6\ /t{ 7 2051,2,4,5,10,20—6factors C) 168 x 42 =2%x32x 7%= a=25x%32x72
g 4 5 OS2 I RS2 o RO SRBECIonS (22x 3 x 7) x (22x 3 x 7) so it 230 has fewest = 14112
b) 30, 42 and 70 all have 8 factors: must be a square number (8 factors) Least (omit odds):
» 2 factors: The original number and 1 d) 28 x 36 x 5% x 74 . 25( ;2 ):
_ B « 3 factors: The distinct prime factors -4 =
30 = 2X3X9 2= EXINT Iy 3 factors: 3 ways of combining the prime factors to
| i 70 form new factors (e.g. for 42 forming 3 X 7 = 21)
L 20 A 20 only has 6 factors: , ) . b)
/N /N + 2 factors: The original number and 1 S 1S CEIEES (T TEE T P el Greatest (omit 23):
5 4 7 12\ 2 factors: The distinct prime factors (2 and 7) 2701s thg F_’rOdUCt 0f2,3, 3,3 greatest factor: b =22 x 33 x 72
A\ : \,_ + 2 factors: 2 ways of combining the prime factors to and 5 split into two sets. Any set — 5292
" gt 2 5 form new factors (2 x 2 = 4 and 2 x 7 = 14) involving 2 will be even. Any set 2x5x11
A ber with prime factors in the f U without 2 will be odd. Therefore =110 Least (omit 23 x 33):
20=2x2x5 70— 2x5x7 C)Any number with prime factors in the form a X a X b: 0 oven and odd factor in each b=22x7%=196

E.g. 45 has 6 factors because we can write it 3 X 3 X 5 .
e pair (as well as 1 x 270).



