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Instructions for Candidates

1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     All questions are compulsory. Attempt any two parts from each question. All

questions carry equal marks. The use of the calculator is not allowed.

I.   (a)       Use the sequential criterion to prove that #Ii#of(#) does not exist for the given

function

f (z) - (
1,    'if  xi,srciti.onal
0,   if xistITational) #o €  A  .

Butthefunctionf(x)={_';,i-£f%:.siszfaa£:?onnaazz}has'alimitatxoifandonlyif

fro =   o.                                                                                                                                            '{4,3.5)

a)       Using the definition of limit prove that the following limit statements are true.

(i) |i+¥(4r -5) = 3,            (ii) ±i+m2x2 = 4.                                               (3.5,4)

(a)       Write the statement of the sequential criterion of continuity ofa function f at #o and
using the sequential criterion for the discontinuity of a function f at xo, show that the
sigrmm froction,

sg„(%, -(T,,   zzf:::)is discontinuous at # = 0.

2.   (a)       Use Intermediate value theorem to find a root of the equation

#4 -%3 -10 - 0.

(3,4.5)

(7.5),

a)       Prove that the Slnction f(%) =:   is continuous  on   (0,1), but not uniformly
continuous on (0,1). :                                                                                                         (4,3.5)

(c)       Define a uniformly continuous function on a set 4 and using the definition,. show
that the function f(#) = a:3  is imiformly continuous on [0,3].                             (2.5,5)
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Show that the function f¢) = #3 is integrable on the closed interval [0,1] and

find /of f(%) dr.                                                                                                    (6,I.5)

If f is monotone on. [c[, b],  then prove that f is integrable on [a, b]. Is the

converse true? Justify your answ?r.                                                                      (5,2.5)

Iffisanyfunctiondefinedandboundedon[a,b],thenbothJabf(#)drand

I -: i ®dx cwist and ka i ®dx <-j3a f cod¥.                                           (15`

Iff is integrable on [cz, b]. Then, prove that.f2 is also integrable on [a,b].       (7.5)

Iff is integrable on [c[, b] and in i f(#) < M for all # € [a, b], then show that

mcb -aD <_ I ba fcodx <_ Mcb -aD.                               (75)

State the Fundamental Theorem of Calculus Q]irst Form). Use it to calculate

I # JZxdr.                                                                                                  c2..5,5)

ShowthattheseriesZ:%=i sin(#+7Z#Z)
71@+1)

is uniformly convergent on R.                  (7.5)

Find the radius of convergence of the power series z==] £zn.                         (7.5)

Establishtheuniformconvergenceoftheseriesz#=£=:2:|#]Onin-1S#<|by

Abel's Test.                                                                                                                    (7.5)

Define the radius of convergence of a power series, and hence find the radius of
convergence of the s:ries z==£ n7Z zn.                                                                       (7.5)

#Prove that the series Zf7z(#), where f7.(x) = I==; , x being real,  converges
uniformly on any closed interval I using weirstrass 's M-test.                               (7.5).

Show that every uniformly convergent series is poiutwise convergent, but not
conversely. Give an example.                                                                                  (5,2.5)
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