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uksV & iz'u i= rhu [k.Mksa esa foHkDr gS A lHkh rhu [k.Mksa ds iz'u funsZ'kkuqlkj gy

dhft;s A vadksa dk foHkktu izR;sd [k.M esa fn;k x;k gS A

Note: Question paper is divided into three sections. Attempt question of all three section
as per direction. Distribution of Marks is given in each section.

PS-058 P.T.O.

[k.M & ^v*  Section - 'A'

izR;sd bdkbZ ls nks iz'u gy dhft;s A

Attempt two questions from each unit.

vfry?kqmRrjh; iz'u] 'kCn lhek 30 'kCnksa esaA (10x2=20)

Very short answer question (word limit 30 words.)

bdkbZ & I  / Unit -I

1- ljy js[kkvksa ds dqy 
ay mx
m

   dk vUokyksi Kkr dhft;sA

Fine envelopes the family of straight line  
ay mx
m

  .

2- ijoy; 2 4y ax  dk dsUnzt Kkr dhft;sA

Find evolutes of parabola 2 4y ax  .

3- mfPp"B ,oa fufEu"B ds fy, i;kZIr izfrca/k ¼nks Lora= pjksa ds fy, ykxzkat dk izfrca/k½

fyf[k,A

Write sufficient conditions for Maxima and Minima. (Lagrange's) condition for two
indepedent variables).
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bdkbZ & II  / Unit -II

4- chVk Qyu dks ifjHkkf"kr dhft;sA

Define Beta function.

5- eku Kkr dhft;s &  
1 32

0
1 ?x x dx 

Evaluate :  
1 32

0
1 ?x x dx 

6- n'kkZb;s fd 
1

0 log
dy

y




Show that : 
1

0 log
dy

y




bdkbZ & III  / Unit -III

7- gy dhft;s & yzp zxq xy 

Solve : yzp zxq xy 

8- gy dhft;s & 2 2 1p q 

Solve :  2 2 1p q 

9- iw.kZ lekdy Kkr dhft;s & 2 2p q x y  

Find complete Integral : 2 2p q x y  

bdkbZ & IV  / Unit -IV

10- gy dhft;s & sint xy

Solve : sint xy

11- vpj xq.kkadksa lfgr ,d jSf[kd vkaf'kd vody lehdj.k dks ifjHkkf"kr dhft;sA

Define a linear partial differential equation with constant coefficients.
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12- lehdj.k  2 sin 2 3r s t x y    dk fof'k"V lekdy Kkr dhft;sA

Find particular Integral of the equation  2 sin 2 3r s t x y    .

bdkbZ & V  / Unit -V

13- jSf[kd Qyud dks ifjHkkf"kr dhft;sA

Define linear functional.

14- fuEu oØ dh fudVrk dk vUos"k.k ¼lkehI;½ foospuk dhft;s &

     12

sin , 0, 0,nxy x y x
n

 

Investigate the closeness of the following curve :

     12

sin , 0, 0,nxy x y x
n

 

15- oØksa logy x  vkSj y x ds chp varjky 1,e e    ij izFke dksfV nwjh Kkr dhft;sA

Find the first order distance between the curves logy x  and y x  on the interval
1,e e   .

[k.M & ^c*  Section - 'B'

y?kqmRrjh; iz'u ¼'kCn lhek 60 'kCn½

Short answer question (words limit 60 words) 5x6=30

lHkh iz'u gy dhft;sA

Attempt all questions.

bdkbZ & I  / Unit -I

16- nh?kZoR̀r 
2 2

2 2 1x y
a b

   dk dsUnzt Kkr dhft;sA

Find the evalute of the ellipse 
2 2

2 2 1x y
a b

  .
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vFkok@OR

fuEu Qyu 3 3 3u x y axy    ds mfPp"B vFkok fufEu"B dh foospuk dhft;sA

Discuss the maxima or minima of the following function :

bdkbZ & II  / Unit -II

17- fn[kkbZ;s fd    2 1

1 2
2 2 mm m m


   
 

 tgka ,d /kukRed okLrfod la[;k gS A

To show that :      2 1

1 2
2 2 mm m m


   
 

where is positive real number

vFkok@OR

gy dhft;s &   
21 1 2 2

0 0
1

x
dx x y dy


  

Solve : 
21 1 2 2

0 0
1

x
dx x y dy


  

bdkbZ & III  / Unit -III

18- gy dhft;s &     2 2 2x yz p y zx q z xy    

Solve :    2 2 2x yz p y zx q z xy    

vFkok@OR

pkjfiV fof/k ls gy dhft;s % z px qy pq  

Solve by charpit's method : z px qy pq  
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bdkbZ & IV  / Unit -IV

19- gy dhft;s &   2
xs t
y

 

Solve : 2
xs t
y

 

vFkok@OR

gy dhft;s &  
2 2

2 2

z z x y
x y
 

  
 

Solve : 
2 2

2 2

z z x y
x y
 

  
 

bdkbZ & V  / Unit -V

20- fuEufyf[kr Qyu dk pje Kkr dhft;s %

   
1

2 2 2I y x x dx dy    
Find the extremals of the functional :

   
1

2 2 2I y x x dx dy    

vFkok@OR

Qyud    log2 2 2

0
'x xI y x e y e y dx      ds pje Kkr djus ds leL;k ds funsZ'kkad

:ikUrj.k ds varxZr vkW;yj lehdj.k dh fuf'prk dk lR;kiu dhft;sA

Verify invariance of Euler's equation under co-ordinates transformation in the

problem of finding the extrenals of the functional :    log2 2 2

0
'x xI y x e y e y dx     .
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[k.M & ^l*  Section - 'C'

nh?kZmRrjh; iz'u&

Long answer question: 2x15=30

fuEukafdr esa ls fdUgh nks iz'uksa dks gy dhft;sA

Attempt any two questions from the following:-

 bdkbZ & I  / Unit -I

21- izfrca/kksa 2 2 2 1ax by cz    vkSj 0lx my nz    ds varxZr 2 2 2u x y z    ds mfPp"B

vkSj fufEu"B eku Kkr dhft;sA ifj.kke dh T;kferh; O;k[;k Hkh dhft;sA

Find the maxima and minima of 2 2 2u x y z    subject to the conditions
2 2 2 1ax by cz    and 0lx my nz   -

Interpret the result geometrically.

bdkbZ & II  / Unit -II

22- lekdyu dk Øe cnfy;s &

 
2 2cos

0 tan
,

a a x

x
f x y dxdy







 
vkSj tc rks Qyu dk lR;kiu dhft;sA

Change the order of Integration in :  
2 2cos

0 tan
,

a a x

x
f x y dxdy







   and verify the result

when.

bdkbZ & III  / Unit -III

23- gy dhft;s %

(i)    y z p z x q x y    

(ii) 2 logyp yx q 



Solve :

(i)    y z p z x q x y    

(ii) 2 logyp yx q 

bdkbZ & IV  / Unit -IV

24- lehdj.k 
2 2 2

2 2

z x z
x y
 


   dk oxhZdj.k dhft;s vkSj fofgr :i esa :ikarfjr dhft;sA

Classify and reduce the equation : 
2 2 2

2 2

z x z
x y
 


   to canonical form.

bdkbZ & V  / Unit -V

25- oR̀r 2 2 1x y   vkSj ljy js[kk 4x y   ds chp dh y?kqRre nwjh Kkr dhft;sA

Find the shortest distance between the circle 2 2 1x y   and the straight line

4x y  .
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