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B.Sc. (Part-IIT) Examination, 

Mar.-Apr., 2023 
MATHEMATICS 

Paper -I 

NJ-1354 

(Analysis) 
Time Allowed : Three Hours 

Maximum Marks: 50 

Minimum Pass Marks : 17 

Note : Answer any two parts from each question. All 

questions carry equal marks. 
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^OTs-I/ UNIT-I 

Q. 1. (a) uf Afori a, 3trn b Hg: A 

PT.0. 



(2) 

(0 Sra, =tA (reR) 

f series nst an and Znt Dn converge to 

A and B respectively, then prove that : 

(0 (a, + b,) = A +B 

(0)ra,=rA (reR) 

State and prove Schwarz's theorem. 

NJ-1354 

(c) bcia f(x) = x, T<X< T OI 5RR AuT HIT 

=1 
12 

1 1 1 

4 9 

-=1 
12 

Find the Fourier Series of the function 

16 

T(X) = X -n< x< T. Hence deduce that : 

1 1 

4 16 
+..... 

FoI6-II | UNIT-II 

State and prove Fundamental theorem of 

integral calculus for Riemann integrable 

function. 
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(3) 

Jo 

COS X dx 

1+x* 

Test the convergence of the following integral : 

COS X dx 

1+x? 

u a > -1 

xeX 
dx 

P.T.0. 



Find the value of the following integral with 

the help of differentiation with respect to 

parameter. 

(4) 

1-e-ax 
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xe* 
dx, if a > -1 

BoT-IIII UNIT-III 

. 3. (a) <efsu to tA f(Z) =Vxy tag R fufa 

Show that the function f(z) =xy is not 

regular at the origin although Cauchy 

Riemann equations are satisfied at the point. 
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(5) 

Define fixed point of Mobius 
transformation. 

Prove that the cross ratio is invariant under 

Mobius transformation. 

(C) qlRUT W= ze4 d w-dd 3H &T T 

^IIT ISTU SÌ Z-�T rIBIÌ X = 0, y = 0 TT 

x + y = 1 RGs Ayiu aa 0TT I 

i 
Take the transformation W=Ze4 and 

determine the region in w-plane which 

z-plane. 

corresponds to the triangular bounded 

region by lines X = 0, y = 0, x + y = 1 in 

PT0. 



Q. 4. (a) o to 

(6) 

zoTf-IV / UNIT-IV 

d(xz)-d(y.2]|sd(x,y) xy,ze X 

In a metric space (X, d) prove that : 

jd(xz)-d(y.2) <d(xy) + xy,ze X 

Prove that in a metric space, every derived 
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set is a closed set. 
1 

Show that there is no rational number whose 

cube root is 3. 

(7) 

Q. 5. (a) <ze fo f Cia. b gs fauisA Hutt EI 

space. 

FO6-V / UNIT-V 

Show that the space Cla, b] is a separable 
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Show that a compact metric space has 

Bolzano-Weierstrass Property. 

(c) afe (X, d) str (Y, p) à gta HAa0 3tr 

f:X’ Y goHH HGG beiII à {x}. X 

PT.0. 
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(8) 

Let (X, d) and (Y, p) be two 

and let f: X ’ Y be 

metric spaces 
Y be uniformly continuous 

function. If (x} is a Cauchy sequence in X. 

sequence in Y 

then prove that {f(x,)} is also a Cauchy 

1,060 
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