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This q question paper contains 3 printed pages. 

Time Allowed: Three Hours 
HH4: 3 gt 

Each question is of equal marks. 

(a) 

(b) 

(a) 

(b) 

125/2175-I 

2125/2175-I 
B.A./B.Sc. (Part-I) Examination, 2024 (Common for the Faculties of Arts & Science) 

Write your roll number on question paper before start writing answer of questions. 

Attempt fve questions in all, selecting one question from each unit. 

(b) 

JAlso Common with subsidiary paper of B.A./B.Sc. (Hons.) Part-III 
(Three Year Scheme of 10+2+3 Pattern) 

MATHEMATICS-I 
(Real Analysis) 

Paper-I 

UNIT-I/FOIÉ-I 
Show that y2 is not a rational number. 

Roll No. 

Maximum Marks: 53 for Arts and 40 for Science 

Prove that union of two closed sets is a closed set. 

Find the limit points of the set of integers (Z) and set of rational numbers 

(Q). 

513396 

Show that an open internal (a, b) of R is not compact. 

UNIT-II/391Z-II 

(a) If {Xn} is a convergent sequence, then show that its limit is unique. 

1 

1954605 

Prove that the sequence xn}, where - Xn ={n +1- yn}: neN is 

convergent. 

[P.T 
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(b) 

(a) 

(a) 

(b) 
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(a) 

(b) 

(a) 

(b) 

Prove that every Cauchy sequence is bounded. 

If a function "f is continuous on lo hl then prove that it is bounded in that 
interval. 

Show that 

f(x, y) = 

f(x, y) = 

1 

)= 

1 

Find a number a so that the following function is continuous on the origin 

f(x,y) = 

lim (x,y) o.o) 

f) = 

3xy 

Va+y?) 

3xy 

V?+y?) 

f(x y) =x+y 

UNIT-I|I/gA1É III 

xdx = 

xy 

xdx = 

x2 iv) does not exist. 

Verify Rolle's Theorem for the following function -

f (x) = e sin x ; xe (0, a 

x2+y? 

0 

lim 

f (x) = e sin x; xe [0, n] 

Show that the following function is not differentiable at (0,0) -

if (x, y) # (0,0) 

if (x, y) = (0,0) 

uf (x, y) # (0,0) 

sf (x, y) = (0,0) 

; (x, y) * (0,0) 

Show that the following function is not R-integrable on [0,1] -

; (x,y) = (0,0) 

0;ifx ¬ Q 
f(x) =:ifx is irrational 

; (x, y) * (0,0) 

; (x, y) = (0,0) 
UNIT-IV/_1Z-IV 

Using R-integrability show that -

0;uft x E Q 
(1;uft x qufryt 

2 



8. 

1954605 

9. 

F1954605 

10. 

1954605 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

Show that the functions f(x) = (x] is R-integrable is [0, 3) an£ find the 
value of -
c3 

S fx) dx 
1 

uaß f f p f(x) = (x}, (0. 31* R-HHhafa eT a HH 

S f(x) dx 
1 

If f, ge R[a, b], then show that (f+g) E R[a, b]. 

yft f, g¬ R[a, b], Ta ytiT GiY t (f+g) ¬ Ría. hl 

Test the uniform convergence of (fn(x)}, where 

f, (x) = 

f, (x) = 

sin nx 

n2 

nx 

1+n2x2 

sin nx 

n 

nx 

1+n²y2 

Show that the following series converges uniformly on R 

S, (x) = 
1 

UNIT-V /0T-V 

;0<x S1 

Show that the series whose sum of n terms is following, can be integrated 

term by term 

1+nx 

1 

;0<x S 1 

;0<x<1 

S(x) 1+nx 
;0<x<1 

Examine the following series for term by term integration -

Exn-1 (1-2x");xE (0,1] 

E xn-1 (1-2x");x¬ [0,1] 
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