
Practice Problems for Olympiad
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2. Prove that there are infinitely many primes of the form 6n-1.
3. Prove 2!4!...........(2 )! (( 1)!)nn n> +
4. (n+1) numbers are picked at random from 2n integers 1, 2,……,2n. Prove that 

among the numbers picked we can find at least two, one of which is divisible 
by the other.

5. (n+1) numbers are picked at random from 2n integers 1, 2,……,2n. Prove that 
among the numbers picked we can find at least two consecutive integers.

6. Prove that (n!)! is divisible by ( 1)!( !) nn −

7. Consider S={a, a+d, a+2d,………} where a and d are positive integers. Show 
that there are infinitely many composite integers in S.

8. Show that product of four consecutive integers cannot be cube.
9. 3 3 36 | 6 |a b c a b c+ + ⇔ + +

Hints

1) If x belongs to X then x does not belong to N for n>1. Prove this then the 
intersection will be 1.

2) Prove by contradiction 
3) Use induction
4) Use Pigeon Hole Principle and note that any integer among the chosen (n+1) 

can be written as 2 (2 1)k m + .
5) Almost same as above!
6) Remember if k<n! then k divides n!
7) Easy
8) Remember if (a,b)=1 and ab= 3k  then a and b must be cube apply this on 

n(n+1)(n+2)(n+3)
9) Consider 3 3 3a a b b c c− + − + −  and show that it is divisible by 2 as well as 

three and remember product of two consecutive integer is divisible by 2!
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