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E–3668 

B. Sc. (Part II) EXAMINATION, 2021 

MATHEMATICS 

Paper First 

(Advanced Calculus) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls fdUgha nks Hkkxksa dks gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Answer any two parts of 

each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ dkS’kh dk lhek ij izFke izes; fyf[k, ,oa fl) dhft,A 

State and prove Cauchy’s first theorem on limit.  

¼c½ Js.kh % 

3 5 71 1.3 1.3.5
...........

1 2 3 2.4 5 2.4.6 7

x x x x
 

dh vfHklkfjrk dk ijh{k.k dhft,A   
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Test the convergence of the series :  

3 5 71 1.3 1.3.5
...........

1 2 3 2.4 5 2.4.6 7

x x x x
 

¼l½ fl) dhft, fd ,d fujis{k vfHklkjh Js.kh vfHklkjh gksrh gS] 

fdUrq foykse lR; ugha gSA  

Prove that every absolutely convergence series is 

convergent but not conversely.  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ e/;orhZ eku izes; fyf[k, ,oa fl) dhft,A 

State and prove the intermediate value theorem. 

¼c½ ;fn % 

1/
, 0

( ) 1
0 , 0

x

x
x

f x e
x

 

n’kkZb;s fd x = 0 ij f larr gS] fdUrq (0)f  fo|eku ugha 

gSA   

If :  

1/
, 0

( ) 1
0 , 0

x

x
x
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x

 

show that f (x) is continuous but not differentiable at  

x = 0. 
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¼l½ Qyu 
2( ) 4f x x  ds fy, vUrjky [2, 4] esa ySxzkat dk 

e/;eku izes; lR;kfir dhft,A 

Verify Lagrange’s mean value theorem for the function 

2( ) 4f x x  in the interval [2, 4]. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn % 

,x y zx y z c   

rks n’kkZb, fd x = y = z ij % 

2
1( log )e

z
x x

x y
.  

If : 

,x y zx y z c   

then show that : 

2
1( log )e

z
x x

x y
 

when x = y = z. 
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¼c½ Qyu % 

2 2( , )f x y x xy y   

dk (x – 2) vkSj (y – 3) ds ?kkrksa esa izlkj dhft,A  

Expand : 

2 2( , )f x y x xy y   

in powers of (x – 2) and (y – 3). 

¼l½ ;fn % 

x + y + z = u 

         y + z = uv 

                  z = uvw 

rks fl) dhft, fd % 

2( , , )

( , , )

x y z
u v

u v w
.  

If : 

x + y + z = u 

         y + z = uv 

                  z = uvw 

then prove that : 

2( , , )

( , , )

x y z
u v

u v w
. 
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ ijoy; 
2 4y ax  ds dsUnzt dk lehdj.k Kkr dhft,A 

Find the equation of the evolute of the parabola 

2 4y ax . 

¼c½ u = sin x sin y sin (x + y) ds mfPp”B vFkok fufEu”B eku 

dh foospuk dhft,A  

Discuss the maximum and minimum value of 

u = sin x sin y sin (x + y). 

¼l½ fl) dhft, fd fn;s gq, vk;ru okys lHkh vk;r Qydksa eas 

?ku U;wure ì”B okyk gksrk gSA  

Prove that of all rectangular parallelopiped of the same 

volume, the cube has the least surface.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ f}xq.ku lw= fyf[k, ,oa fl) dhft,A  

Write and prove Duplication formula.  
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¼c½ f}’k% lekdy %  

2 3

R

x ye dxdy   

dk eku Kkr dhft,] tgk¡ R js[kkvksa x = 0, y = 0 rFkk  

x + y = 1 ls ifjc) {ks= gSA   

Find the value of double integral : 

2 3

R

x ye dxdy ,  

where R is the region bounded by x = 0, y = 0  and  

x + y = 1. 

¼l½ lekdy % 

2

2

0 /
( , )

a a x

x a
f x y dx dy  

esa lekdyu dk Øe cnfy,A   

Change the order of integration in the integral : 

2

2

0 /
( , )

a a x

x a
f x y dx dy  
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