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sHoRT QLTESTIONS: TII\.IE 45 IfINUTES

Roll Number:

choose the correct option and tick. Each question carries 1 mark.
More thau one tick will give you 0!

1. \\rhat is the minimum number of steps required to solre the tower of Hanoi
problem with A. discs?

(a) 2k - 1.

(b) 2k - 1.

(c) 2k + t.
(d) None of the a.bore.

2. Let /(r) : 13 + 612 + 6 and consider the i'terr.a.l [-6,0j. suppose c is the
nurnber which satisfies the mean rnlue theorem for / on the mentioned
intenal. \\:hich r.aiue of c will satisfv the theorem?

(a) -5.
(b) -+-
(c) -3.
(d) Can not be determined.

3 /(r) : tr7 + rs + .r3 * 1. Hot' many real solutions does /(r) have?

(a) 7.

(b) 5.

(c) 1.

(d) None.

4' rf f : D -+ iR is not ccntinuous at a point c € D, then nhich statement
among the followiryl is true?

(a) 3e > 0suchthatV.t > 0 jr e Dq,ith lr-ol < darrd l/(r)_/(c)l Z
e.

(b) 3e > 0suchthat Vd > 0Ve € Dnith lr_"1 < daud l/(r;_/fr,)i )
e.

f e >0suchthatforsomed>0I t€D n,ithlr_al <dand
l/(r)-/(a)i >e
V e > 0 such that for- some d >. 0 V r r:. Dwith ir_ol > d arrcl
l/(e)-/(a)l 2e.

5. If therootsof f -5r*a:0arereal (*'ithal0) thentheralueofais
(a) 5.

(b) 2-o/a.

k) -25/a
(d) -5.
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6. If o. 3. I are the three nonzero roots of 13 +p.rz *gc*r:0. then the
ralueofj+$+fis
(a) -q/r.
(b) -plr
(c) c/".
(d) -s/p.

7. There are 12 chairs in a ron'. Then horv urany people should be seated to
guaxantee that at least 3 persons ale seating consecutive to eacir other?

(a) 8.

(b) 11.

(c) e.

(d) None of the above.

8. Gi'ren that the product of tn'o roots of the equatlon xa + 2t3 - 2512 +
26e * 120 : 0 is 8. The roots a.re

(a) 4,2,8.8/3.
(b) 1,2. -3, -5.
(c) -1, -2. -3. -5.
(d) Noire of the abole.

9. Find hot' manl' positive and negatir.e real roors of tlie equation .r3 -- 6i?.+
7.r*il :0doeshate.

(.r) tlr'o positite and one negatii'e.

ib) one positile and tq'o negatile.

(c) ali three ale r:.egative.

(d) None of the above.

10. Let / : lR -+ R be defined as

fo ifr:o.
J(r.l-{ .-,.

[r sin( i /r) otherrvise.

Then

(a) / is differentiable at 0.

(b) / is not differentiable at 0.

(c) / is not continuous at 0.

(d) Nothing can be said about / ar 0.
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1. Attempt every question. Each question carries 3 marks.

n 1A Using A.XI.> G.\I. prore that, for n ) 1,

n(n*i)2 >4(nl)3/".

18 Suppose the equation axs + 3bx2* 3ce * d : 0, with real coefficients. has
two equal roots. Prove that

(bc - ad)z :1(b2 - ac) (& - bd).

lc Give an example of a function f , lo,b] -+ R such that / is eontinuous
on [a,D], diffe.entiable in (o,b) but NOT differentiable on [a.b], n,here
a<beR.

lD Let c € lR and / : IR -+ R. be such that lim(/(r))2 : L. If L *0 then
shos'. by providing an example. that / may uot have limit at x: c.

lE Let aelRbesuch that foreverye> 0.0( a( e. provethat a:0.
2. Attempt every question.

24 if r. A. z are positive real nu*rbers and e * ! * z :1, then pro'e thata'\ 
R

sryz 1(1 - r)(i - yxt - ,) S h.
t5l

28 Horv rnanl' real roots the equation

15-br+2:0

have? Determine how many of them are positire and how manv of them
are negatire using Sturm's method. 

t5]

2c Let /: [a.b] -+ R !e continuous on [a,D] a'd difierentiable iu (a.b) with
a < b e R. If lim f '(r) : A, where ,4 € R, then show that

t,,r, /(r) - /(a) _ r.r+a tr-a
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2D Let /: IR -+ R be such that

(a) Shou' that / is not continuous at o. q'here a e R \ Q. [2]

(b) Is / cor:tinuous at 0? Give a complete justification to 1'our ansr\'er.
(\\;ithout proper justification no nrarks rvill be given). 13]

2E Given n integers er.a2,...a.. not necessarily distinct, shos'that t!,rere
exist integers A' and f with 0 < k < / S l such that, the sulll ol..,-t *or+r*
. . .* at is inultiple of n. t5l
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