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B. A./B. Sc./B. Sc. B. Ed. (Part II)
EXAMINATION, 2021

MATHEMATICS
Paper First
(Analysis)

Time : Three Hours

Maximum Marks : 50
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Attempt any two parts from each question. All
questions carry equal marks.
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Show that the following series is convergent :
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Show that the following function is continuous but
not differentiable at origin :
3 3

X" =Yy i
FO0Y) =4 %2 +y2 if (x,y) = (0,0)

0 , otherwise
el :
f(x):XZ, —T<X<T
Rl f(x+2m) = f(x)
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Find the Fourier series of function :

f(x):XZ, —T<X<T

and f(x+2n)= f(x).
FHE—2
(UNIT—2)
DG
f(x)=x%, x[0,a], a>0
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f eR [0,a]
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If
f(x)=x2, x e[0,a], a>0
show that :
f eR [0,a]
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Test the convergence of the following :
cos
JZQ ); dx
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If f(x,t)is continuous for all X=a and t €[o,p]
and ¢(x) is bounded and differentiable in [a, &] for

all &> a, then prove that :
Jf f:f(x,t)q)(x)dx dX=_|:f(X,t)¢(x)dtdx
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Show that argk ) is angle between the lines

joint the points Z, to Z; and Z, to Z3 in argand

plane.
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Prove that the function :
=x3—3xy? +3x% —3y% +1

satisfies Laplace’s equation and find corresponding
analytics function u+iv.
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Consider the transformation W:Tl(z)zz_”,
Z

+3

W=Tg(2)= —2_ find value of the following :
z+2
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Prove that in a metric space, the intersection of a
finite number of open sets is open.
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f(x):lx vVxeR3
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Prove that the following mapping f : R® 3RS isa
contraction in (RS, d).

f(x)=%x vV x eR®
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Prove that 4/3 is an irrational number.
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State and prove Lindelofs Theorem.
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Let X =[-1, 1] is equipped with absolute value
metric, Y = R is usual metric space and Let

f:X >R defined by f(X)=x>+7xV xeX
then prove that f is uniformly continuous.
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