
P.T.O.

Roll No......................       Total No. of Sections           :  03

Total No. of Printed Pages  :  06

Code No. : S-258

Annual Examination - 2018

B.Sc.-II

MATHEMATICS

Paper - I

ADVANCED  CALCULUS

Max.Marks : 50

Time : 3 Hrs. Min.Marks : 17

Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.        (1x10=10)

ç'u 1- vuqØe { }
1

1 1 1
1 ....... ......

2 3nns
n=

∞
= + + + + + (a) vfHklkjh (b) vilkjh gSA

Sequence { }
1

1 1 1
1 ....... ......

2 3nns
n=

∞
= + + + + + is (a) convergent

(b) divergent.

ç'u 2- vuqØe 2 3

1 1 1
1 ......

2 2 2
+ + + +  (a) vfHklkjh (b) vilkjh gSA

Sequence  2 3

1 1 1
1 ......

2 2 2
+ + + +  is (a) convergent (b) divergerl.
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OR

Qyu 2 2 2u x y z= + +  dk fufEu"B eku Kkr dhft;sA tgk ¡

ax by cz p+ + + =

 fn;k x;k gSA

Find the minimum value of the function 

2 2 2u x y z= + +

 where

ax by cz p+ + + =

 given.

ç'u 5- n'kkZvksa fd Show that 

1

2

1

2

1 2 3 1 (2 )
....... , 1

n

n
n

n n n n
n

π
−

− = >

OR

lekdyu ds Øe dks cnyks -

Change the order of Integration-

2

2
3

40

( , )

a
a x

x

a

f x y dx dy
−

∫ ∫
---x---
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Code No. : S-258(2) (5)

ç'u 3- f (x)=sin2x ds lHkh ifjfer ekuks ds fy;s (a) lrr (b) vlrr gSA
f (x)=sin2x  is (a) continuous (b) not continuous for all finite values of x.

ç'u 4-

1
2

1

0

( ) 0 ( ) ,

0, 0

x

x

xe

f x Sin

x










≠−

=

=

rks x=0 ij f (x) (a) vodyuh; gS (b) vodyuh; ugh gSA
Then f (x) is (a) differentiable (b) not differentiable at x=0.

ç'u 5-

( ) ( ) ( )1
lim

tan
, 0,1

y

xx y

−

→

dk (a) vfLrŸo gS (b) vfLrŸo ugh gSA
      (a) Exists (b)  Does not exists.

ç'u 6- ;fn If  2 2 2
u x y z= + +

rks then 

u u u
x y z

x y z

∂ ∂ ∂+ + = − − − − − −
∂ ∂ ∂

ç'u 7- 2 2 2y mx a m b= + +  dk ,uosyksi& & & gksxkA tgk¡  'm' ,d izkpy gSA

2 2 2y mx a m b= + +

 has the envelope - - - -  where 'm' is the parameter.

ç'u 8- nks Lora= pj (x,y) ds mfPp"B ;k fufEu"B ekuksa ds fy;s ysxjkats dk
izfrcU/k fyf[k;sA
Write the Langranges condition for maxima or minima of two independent

variables (x,y).

ç'u 9-

1 2

0 0

( )x y dx dy+ = − − −∫ ∫

ç'u 10-
1

2
m m + = − − − −

ç'u 2- vodyuksa ds fy;s MkcwZ dk e/;eku izes; fy[kks o fl) djksA
Write & prove the Darboux Intermediate value theorem for derivatives.

OR

ifjfer :i esa ysxjkUts :i ds vo'ks"k lfgr Vsyj izes; dks fy[kks o fl) djksA
Write & prove Taylor theorem in finite form with Lagranges form of

Remainder.

ç'u 3- ;fn If

2

4 2

4 2
, 0

( , )

0 , ( , ) (0, 0)

x y
x y

x y

f x y

x y


+ ≠ += 




=

rks n'kkZvksa fd then show that  ( ) ( )
2

4 2

lim

, 0,0

x y

x y x y→ +

dk vfLrŸo ugh gSA does not exists.

OR

lehdj.k 
2

2

2
sin 2 sin 4 4 0

d y dy
z z y

dz dz
+ + =  dk :ikUrj.k 

tan xz e=

j[kdj djksA

Transform the equation 

2
2

2
sin 2 sin 4 4 0

d y dy
z z y

dz dz
+ + =

 by substituting

tan xz e=

ç'u 4- ljy js[kkvksa 

1
x y

a b
+ =

 ds dqy dk ,uosyksi Kkr djks tcfd 

2 2 2a b c+ =

tgk¡ a o b izkpy gS o c ,d vpj gSA

Find the envelope of family of straight lines 

1
x y

a b
+ =

 where

2 2 2
a b c+ =

, a & b are parameters & c is a constant.
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(3) Code No. : S-258

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj 150&200 'kCn lhek esa nsa
Answer the following short-answer-type questions with word

limit 150-200                                                                                               (3x5=15)

ç'u 1- n'kkZvkas fd Show that 

2

2

lim 3 3

5 4 5

n n

n n

+ =
→ ∞ −

OR

fuEu Js.kh dh vfHklkfjrk dh tk¡p djks %

Test for convergency :

2 3

3

3. 4. ( 1)
2 ....... ..... 0

8 27

n
x x n x

x x
n

++ + + + + >

ç'u 2- fuEu Qyu ds lkrR; dh tk¡p 

0x =
 ij djks %

Test for continuity of following function at 0x = :
, 0

( )

1 , 0

x
x

x

f x

x

 ≠
= 



=

OR

Qyu 2( ) 4f x x= −  ds fy;s vUrjky 

[2, 4]

 esa ysxjkUts ds e/;eku

izes; dks lR;kfir dhft;sA

Verify Lagranges mean value theorem for function 

2( ) 4f x x= −

 in

the interval [2, 4].

ç'u 3- le?kkr Qyuks ij ;wyj izes; dks fy[kks o fl) djksA

Write the Euler theorem on homogeneous function  and prove it.
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x

x
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= 
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Code No. : S-258(4)

OR

;fn If  

; ;x y z u y z u v z uvw+ + = + = =

rks n'kkZvksa fd then show that. 

2( , , )

( , , )

x y z
u v

u v w

∂ =
∂

ç'u 4- ijoy; 2 4y ax= dk dsUæt Kkr dhft;sA

Find the evolute of parabola 2 4y ax=
OR

ewyfcUnq ls lery 2 2 12 0x y z+ − − =  dh U;wure nwjh Kkr dhft;sA

FInd the minimum distance of plane 

2 2 12 0x y z+ − − =

 from origin.

ç'u 5- n'kkZvksa fd Show that :

1 1=

OR

lekdyu ds Øe dk ifjorZu dhft;sA
Change the order of Integration.

1

0

xa

mx

V dx dy∫ ∫

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj 300&350 'kCn lhek esa nsa
Answer the following long-answer-type questions with word

limit 300-350                                                                              (5x5=25)

ç'u 1- dkW'kh dk lhek ij izFke izes; fy[kks o fl) djksA
Write & prove Cauchy's first theorem on Limit.

OR

fuEu Js.kh dh fujis{k vfHklkfjrk dh tk¡p dhft;sA
Test for absolute convergence of following series.

11 1 1
1 ......( 1) ....

2 3

n

n

−− + − − +
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