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rumrunner

PART A
-

P - I = O

" -2--6 f. iv. by , ,
"
"
n If: Inn,

33 - 3 = 24 -

= (n - 1)(n)(htt)
43
- 4 = 60 This is the product of

3 consecutive integers
If there are 3 consecutive integers , then at least
one of them will be diva by 3 .

Also in any
2 consecutive integers , one of the

two will be even , I - e . div by 2

Thus these are div . by 2 and 3 ⇒ div
. by 6

PART B
- ✓

Divisible by 3

is - P -
- O kn

')

÷ : : :: fav:b. . . ? ai!!!:
""""

.. .. .

45 - 43 = qgo
n
'
- n
}
= (2K -1)(2kt 1)(2K)(Uk)

b) If n = 2kt )

ns - n3 = @ k)(2kt2)(2kt1)
3

= 4 (KKKH)( 2 RHP
Always divisible by 3 and 8 -

↳ 2 consecutive

⇒ divisible by 24 ( always div. by 2
div

. by 4

-

'

. Divisible by 8



PARI

is - 1=0

i -2=30 } By so ?

"
"
" InYnYjYnz ,

35 - 3=240
=n( n - 1)(ht 1) (n' ti)

45 - 4=1020 f
↳ div

. by 6

using the hint and this observation
,
the expression

will perhaps be divisible by 5 as well

✓ If n
-

- 5k
,

Exp . = (5k)(5k - 1)(5kt ,)((542+1)
↳ div by 5

✓ If n
-

- 5kt I
,

Exp . = (5kt ,)( 5415kt 2) (Ertl't l)
↳ dir by 5

✓ If n : 5k t 2
, Exp . = (5kt2)(5k ti)( 5kt3) ((5kt2)

'

ti )
= (5kt2)(5k ti)( 5kt3) (25k't 10kt htt]
= (5kt2)(5k ti)( 5kt3) (25k't 10kt 5)
=

(5kt2)(5k ti)( 5kt3) ( 5) ( 5k> +2kt']
↳ div by 5

✓ If n : 5k +3
, Exp . = (5kt3)(5kt 2)( 5kt a) ((5kt# ti )

= (5kt3)(5kt2)( 5kt 4) (25k't 15kt 9 ti]
= (5kt3)(5kt2)( 5kt 4) (25k

-

t 15kt to]
= (5kt3)(5kt2)( 5kt4) ( 5) ( 5k> t3kt2)

↳ div by 5

✓ If n
-

- 5kt 4 , Exp . = (5kt4)( 5kt3)(512+5)/(514412+1)
=

(5kt4)( 5kt3)(5)(KH) ((514412+1)
↳ div by 5



In all cases of n -

- 5k tr
,
osrcs the expression

is divisible by S and 6

Thus it is also divisible by 30
.

PART D
-

I - I = 3 22
"

- I = (2h12 - 412
2
"
- I = is = (2h - 1)( 2

"
ti )

2b - I = 63
n

. h h
'

.

2 - I 2 2kt I

-

The three numbers are consecutive

n

* It is certain that 2 will never be divisible by
3 since it doesn't have a factor of 3

But in three consecutive numbers , one of the three
will always be divisible by 3

⇒ Either of 2
"
- I or 2

"
ti will be divisible

by 3

⇒ Their product will also be divisible by 3

PART D is really elegant ! !



The following 3 pages have the same 
solution but without the dotted template 

that might make it a bit hard to see, 
maybe? I realised later that it could be 

changed. 
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