
Senior Mathematical Olympiad - 2011
December M,20ll

Time : 3 hours Full Marks : 100

Answer all questions

1. What w,hould be the reminder if 20092010 + 20092008 is divided by

2}tt ? i8l

2. ril/e have a spliericai lrail of ra,Cir-rs r. A cylindrical hole is drilled tlri"ough

the ball with the axis *f the cylinder along one of the diagonals ofthe
sphere. If the height of the cviinder that is removed to get the hole is

4.

5.

'7.

8.

/r, rvhat volurne of the ball would be left ?

3. Showthat f * ,,, I4
,'$* J- -O 

' 'o' 't d'r: I

(o*

What geornetrical object is {(.r. y, z) : -ry * yz + z:.: 1} 16]

Let P be a point on an ellipse with focii F, and ,E,. Show that the

nornral to the ellipse at P bisects the angle ZF 1PF2. t6]

5. Solve the differential equation

s),.

;rl * .r : cos r. [6]

Give an example of a sutrset of IR rvhich has exactly two limit points" [61

(i is a group rvlrose order is not divisible b-v 3 and (ab)3 : a) b3 for o,

b e G. Showthat G is abelian.

9. Sumtheseries
r ., I , 1.3, 1.3.5 -tr- 4 4.8 4.8.t2

10. Ifa,6>0 a+b:1
Show that

t6l

t8l

t6l

t6l

22r\ / r\ )\
ol \ Dl ?

7\

I6l

P.T.O



I 1 . can there be an analytic function with constant absolute value ? Justifu
your answer.

i6l

12. Suppose 20 sweets are t. be distributes among 9 chirdren. In how
many wavs can this be done if every child is to get at least one. t6]

13. Establish necessary and sufficient condition on the constant k for
the existen ce af a continuous rear valued function/satisfying
I (1'(x11 : k xe for all real r. tSl

1,1. Let G be a group ol2 x 2 marrices l: 
Url, a, b, c d are integers

moduro 3 such that ad-bc + 0, rerative to matrix multiplication. Find
o (G). 

t6l

l-5.Let A. Ar,".., Arouu b" subsets of a finite setXsuch that
1

i-a,l ,; lX lfor I < i < 1A66. prove that there exist ten
L

elements -yt, -{2,..., rlc, of X such that every A contains at
least one of x,, J2,..., J[,n.
(HerejSl means the number of elements in the set S.) tl0l


