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Problems are life-blood of mathematics. Here are some of my favourite problems [with comments].

1. If we assume that the magnetic moment arises entirely from unpaired electron spins then the ‘spin
only’ formula can be used to estimate n, the number of unpaired electrons:

µs =
√
n(n+ 2)

Prove that bµsc = n, where b.c denotes the greatest integer function or floor function.

Chemistry & Math : I loved this trick! Also remember the hybrid orbitals do not actually exist.
Hybridization is a mathematical manipulation of wave equations for atomic orbitals involved.

2. Prove that:
(2p)!

p! p!
− 2 is divisible by p2

for any prime number p.

The Interview Problem :This problem was one of three problems asked by Prof. B. Sury as part
of my ISI Admission Interview 2014. I had all tools needed to solve this problem but still couldn’t solve it
at that time because I missed the connecting link. [Hint: since p is prime, (p− 1)! can’t divide p]

3. What regular n-gons can be inscribed in non-circular ellipse?

Logic v/s Common Sense : Mathematics works on pure logic, sometime that logic seems to be
common sense. Here solution lies within problem!

4. Find the value of : √
2 +

√
2 +

√
2 + . . .+

√
2︸ ︷︷ ︸

n roots

Sometimes Our Beliefs Are Wrong : We generally believe that infinity is a difficult concept whereas
finiteness is relatively easier. But it is very easy to compute above expression for infinite terms:√

2 +
√

2 +
√
. . . = 2 , whereas the answer for above problem is just unbelievable [Hint: Answer is in

trigonometric form].

5. Sonipat Truck Owners Union, which has 23 members, had to elect a President for Union. Three of
these members, namely Yogeshwar, Ramesh & Sushil, nominated themselves as candidates for the
post. The remaining members, i.e. 20, had to list the three candidates in order of preference, with
no abstentions. It was found that 11 members preferred Yogeshwar over Ramesh. Similarly, it was
found that 12 members preferred Sushil over Yogeshwar. Given these results, it was suggested that
Ramesh should withdraw, to enable a runoff election between Yogeshwar and Sushil. However Ramesh
protested, and it was found that 14 members preferred Ramesh over Sushil. The members has not yet
recovered from resulting confusion. Given that every possible order of three candidates appeared on
atleast one ballot, how many members voted for Ramesh as first choice?

Politics & Math : I asked it as “Problem of the Week - 5” at NISER. Adapted from:“The Wohascum
County Problem Book” by Gilbert, Krusemeyer & Larson (The Mathematical Association of America).
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