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MADHAVA MATHEMATICS COMPETITION
(A Mathematics Competition for Undergraduate Students)
Organized by
Department of Mathematics, S. P. College, Pune (Autonomous)
and
Homi Bhabha Centre for Science Education, T.LF.R., Mumbai

Date: 29/01/2023 Max. Marks: 100

Time: 12.00 noon to 3.00 p.m.
N.B.: Part I carries 20 marks, Part II carries 30 'marks and Part III carries 50

marks.

Part 1

N.B. Each question in Part I carries 2 marks.

L.

10.

The number of positive divisors of 2% — 1 is
(A) 192 (B) 48 (C) 96 (D) 24.

. The equation Re (22) = 0 represents 1

(A) a circle (B) a pair of straight lines (C) an elIlpsE (D) a parabola.

a 2

A= & and det A3 = 125, then the values ofa are

2
(A) 1 (B) £2 (C) 43 (D) 5. |

. Let A, B, C be three non-collinear points in a plane. The number of points at a distance

1 from A, 2 from B and 3 from C'is !
(A) exactly 1 (B) at most 1 (C) at most 2 (D) always 0.

 Let A={z €[-2,3]: cosz > 0}. Then

(A) inf A = 0 (B) supA = 7 (C) inf A = —m/2 (D) sﬁpA =3.

2023
Let {an} be a sequence of real numbers such that |an+1 —an| < —|aﬂ an-1|, ¥n.

Then the sequence {a.} is
(A) not Cauchy (B) Cauchy but not convergent (C) convergent (D) not bounded.

Let 7 : R — R be a continuous function and F be a primitive of f (i.e. F' = f). If

3z2F(z) = f(z) fora.llmeﬂ?then fE;J
(A) e (B) 3z2¢%" (C) z2e® (D) 3z

1x2-2x34+3%x4—4x5+—( (2022) x (2023) =

(A) (—2)(1011)(1012) (B) —(1011)(1012)

(C) (—4)(1011)(1012) (D) 2(1011)(1012).

The number of times the digit 7 is written while listing all integers from 1 to 1,00, 000
is

(A) 10* (B) 5(10)* — 1 (C) 10° (D) 5(10)".

The differential equation 3" — (z +sinz)y’ + zsinz = 0, with y(0) = 0 has
(A) unique solution (B) two solutions (C) no solut.:an (D) four solutions.

i T s W

/




Part 11 |
N.B. Each question in Part II carries 6 marks.

1. Consider f(z) = z|z?), where [
the area of the region above X-axis and

an numbers from 1 to 100 be ar'range
ach other is the same?

7] is the greatest integer less than or equal to z?. Find
below f(z),} <= < 10.

d in a circle such that sum of

2. In how many ways ¢
(arrangements are equivalent

pair of integers placed opposite e

up to rotation).
2=16(z+y+ z).

ex entries all of which having
he matrix A are proportional.

3. Find all triplets (¥, z) of integers satisfying 22 +¥° +
order 3 with compl

or two columns of £
_ . Prove that f%(z) =7

is a singular matrix of
ow that two rows

nction satisfying f 3}($)

4. Suppose A
absolute value 1. Sh

f:R—Rbea continuous fu

5. Let
|
Part 111 |
1. Find | [12]
'
 ged(1,6) + ged(2,6)+ - F ged(n, 6) I
(a) lim gedil,b) TERAD L ———1 |
n—+o0 1424+ +n |
6 2.6)+--+ ,6
by i OO lem(n,6).
n—o0 1+2+4---+0
9. Let a,b,c be real numbers such that d+t2+E= 4 (12]
i a+b b+c cte
(a) Find the value of the determinant of & matrix A= | b+c ¢t@ a+b
, ct+a a+b btc
(b) Find the maximum and minimum value of the above determinant.
3. Foreveryt € R, let L; be the line segment joining (0, 1) with (t, 0). Suppose L, intersects
— 72 at the point P,. Define f : R — R as f(t) = y-coordinate of B.
[13]

the parabola ¥
ing questions with justification:

Answer the followin

(a) Is f continuous?

) Is f bounded? |
is ki ?

(c) What is lim f()’ ‘

(d) Is f differentiable at 0? .

4. The sequence {ga(z)} of polynomials is defined by qi(z) =1+ z,qo(z) =1+2% and

for m 2 1 by |
m+ ljmqamﬁl{x),

gam1(7) = ©2m(®) + (

gm+2(T) = game1(2) +(m+] )z qzm(T)-

n of () =

Let xz,, be the largest real solutio 0. Prove that [13]
(a) the sequence {zn} 18 increasing.
= |
(b) Zam+2 > 1 form > 1. '

(c) the sequence {zn} converges to 0.
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Sr. No. Name of Student Father's Name (F.Y.JS.Y.IT.Y. D.0.B.
B.Sc)
1 [Vidya Mr. Mahendra Puri B.Sc.-| 06-04-2005
2 |Vaishnavi Mr. Narayan Dhruwanshi B.Sc. -1 11-05-2005
3 |Sakshi Sahu Mr. Narayan Das Sahu B.Sc. -1 20-08-2005
4 |Bhamashah Mr. Leeladhar B.Sc. - | 01-03-2004
5 |Satish Kumar Mr. Sukalu B.Sc. -1 03-06-2004
6 |Prashant Kumar Mr. Yashwant Kumar B.Sc. -1 22-07-2004
7  |Girdhar Lal Mr. Khamhan Lal B.Sc. - | 02-05-2005
8 |Hemlata Sahu Mr. Mchan Lal B.Sc. - | 20.12-2004
@ |kavita Mr.Khamhan Lal Sahu B.Sc. - | 29-02-2004
10 |Usha Mr. Cheshwar B.Sc. - | 15-06-2004
11 |Vikash Mr. Narsingh B.Sc. -1 25-01-2005
12 |Manish Sen Mr. Domanlal Sen B.Sc. - | 19-04-2005
13 |Shalani Mr. Narayan Sahu B.Sc.-| 28-12-2004
14 |Dulari Mr. Chandrahas Dewangan B.Sc. - | 15-08-2003
15 |Gagan Kumar Mr. Shiv Kumar Sahu B.Sc. - | 23-01-2004
16 |Tameshwar Mr. Chandrahas B.Sc.- Il 12-06-2003
17 [Mukesh Mr. Dauwa ' B.Sc.- Il 26-08-2003
18 |Yugalkishor Mr. Purshottam B.Sc.- Il 09-05-2003 |
19 |Champeshwar Kumar Mr. Mahendra Kumar B.Sc.- 1l 27-02-2002
20 |Gulshan Kumar Mr. Bhojram B.Sc- Il 23-08-2002
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