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MAT8772T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24

MATHEMATICS

Paper : Fifth

 Advanced Calculus

Time Allowed : Three Hours

Maximum Marks : 80

PART-A/ Hkkx&v [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
 lHkh iz'uksa ds vad leku gSaA

PART-B/ Hkkx&c                                 [Marks :40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 250

'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C/ Hkkx&l         [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/ Hkkx&v

1. Answer all questions.

lHkh iz'uksa ds mRRkj nhft,A

(i) Write the necessary and sufficient conditions for ( , )f a b  to be a maximum

value of function ( , )f x y -

Qyu ( , )f x y  ds vf/kdre eku ( , )f a b  gksus dk vko';d o i;kZIr izfrcU/k

fyf[k,A

(ii) State the implicit function theorem.

vLi"V Qyu izes; dk dFku fyf[k,A

(iii) Write the geometrical interpretation of gradient.

izo.krk dk T;kferh; vFkZ fyf[k,A

(iv) Write the Liouville's extension of Dirichlet's integral.

fMfjpysV lekdy dk fyosyh O;kidhdj.k fyf[k,A

(v) Evaluate :

2 3
2

1 3
( 3 )y xy dx dy

 
 

eku Kkr dhft, %

2 3
2

1 3
( 3 )y xy dx dy

 
 

(vi) State the Green's Theorem.

xzhu izes; dk dFku fyf[k,A
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(vii) Write the vector equation of the normal.

vfHkyEc dk lfn'k lehdj.k Kkr dhft,A

(viii) State the fundamental theorem of calculus.

dyu ds ewyHkwr izes; dk dFku fyf[k,A

PART-B/ [k.M&c

Unit-I/ bdkbZ-I

2. State and prove the inverse function theorem.

izfrykse Qyu izes; dk dFku fyf[k, ,oa fl) dhft,A

OR / vFkok

Find the maxima and minima of the function ( , ) sin sin cos( )f x y x y x y    -

Qyu ( , ) sin sin cos( )f x y x y x y     dk mfPPk"B o fufEu"B Kkr dhft,A

Unit-II/ bdkbZ-II

3. Prove that :

( ) ( ) ( ) ( ) ( )a b b a b a a b a b           
        

fl) dhft, %

( ) ( ) ( ) ( ) ( )a b b a b a a b a b           
        

OR / vFkok

Find the area lying inside cardoid 1 cosr    and outside the parabola

(1 cos ) 1r   .

dkfMZ;kWbM 1 cosr    ds vUnj RkFkk ijoy; (1 cos ) 1r    ds ckgj fLFkr {ks= dk

{ks=Qy Kkr dhft,A
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Unit-III/ bdkbZ-III

4. Show that 
2

2 2 2 81

dx dy dz

x y z




  

integral being taken over the all positive values of the variables for which the

expression is real.

iznf'kZr dhft, % 
2

2 2 2 81

dx dy dz

x y z




  

tgk¡ lekdyu {ks= lekdyu pj ds mu lHkh ekuksa rd foLrr̀ gS ftuds fy;s O;atd okLrfod

gSaA

OR / vFkok

If C is the simple closed curve in the xy-plane not enclosing the origin; show that

0
C

F dr 
 

 where 
2 2

ˆ ˆyi xj
F

x y

 





 .

;fn C ,d can oØ] xy-lery esa gks rFkk ewy fcUnq C ds ckgj gks] rks n'kkZb;s fd %

0
C

F dr 
 

, tgk¡ 
2 2

ˆ ˆyi xj
F

x y

 





.

Unit-IV/ bdkbZ-IV

5. Evaluate ˆ
S

F n dS ; where 2 ˆˆ ˆ ( 1)F xi yj z k     and S is the surface of the

cylinder bounded by 2 20, 1, 4z z x y    .

eku Kkr dhft, % ˆ
S

F n dS

tgk¡ 2 ˆˆ ˆ ( 1)F xi yj z k     rFkk S ml csyu dk i`"B gS tks 2 20, 1, 4z z x y   

ls ifjc) gSA
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OR / vFkok

If ˆˆ ˆr xi yj zk    and ,a b  are constant vectors, then prove that :

5 3

1 3( )( )
( )

a r b r a b
a b

r r r

  
   

  
  

;fn ˆˆ ˆr xi yj zk    rFkk ,a b  vpj lfn'k gksa] rks fl) dhft, %

5 3

1 3( )( )
( )

a r b r a b
a b

r r r

  
   

  
    -

Unit-V/ bdkbZ-V

6. If ˆˆ ˆr xi yj zk  
  and ( ) nf a r r 

   ; where a


 is a constant vector; then prove

that:

2( 2) ( )n ncurl f n r a nr a r r   
    

;fn ˆˆ ˆr xi yj zk  
  rFkk ( ) nf a r r 

   ; tgk¡ a
  vpj lfn'k gS] rks fl) dhft, %

2( 2) ( )n ncurl f n r a nr a r r   
    

OR / vFkok

Show that the directional derivative of a scalar field  f  at a given point ( , , )P x y z  in

the direction of a unit vector â  is given by  :

ˆ ˆ( )
f

f a grad f a
s


    



iznf'kZr dhft, fd ,d vfn'k {ks=  f   dk fcUnq ( , , )P x y z  ij bdkbZ lfn'k â  dh fn'kk esa fnd~

vodyt gS %

ˆ ˆ( )
f

f a grad f a
s
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PART-C/ Hkkx&l

7. Prove that the volume of the greatest rectangular parallelopiped, that can be inscribed

in the ellipsoid 
2 2 2

2 2 2
1

x y z

a b c
    is 

8

3 3

abc
-

fl) dhft, fd egRRke vk;rh; lekukUrj prqHkqZt dk vk;ru tks fd nh?kZòRkt 
2 2 2

2 2 2
1

x y z

a b c
  

esa lekfgr gS] 
8

3 3

abc
 gksrk gSA

8. If ˆˆ ˆr xi yj zk  


 and a


 is any constant vector, then prove that :

3 3 5

3( )a r a a r
curl r

r r r

      
 

     
 .

;fn ˆˆ ˆr xi yj zk  
  rFkk a

  dksbZ vpj lfn'k gS rks fl) dhft, %

3 3 5

3( )a r a a r
curl r

r r r

      
 

     
 .

9. Verify Stoke's theorem when 2 2 ˆˆ ˆ(2 )F x y i yz j y zk   


  and surface S is the upper

half surface of the sphere 2 2 2 1x y z     and 'C' is its boundary..

;fn 2 2 ˆˆ ˆ(2 )F x y i yz j y zk   


 rks LVksDl izes; dk LkR;kiu dhft,] tgk¡ S xksys
2 2 2 1x y z    dk Åijh v/kZ i`"B gS rFkk 'C'  mldh ifjlhek gSA
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10. Evaluate :

0 0

cos

( )( )

a x y
dx dy

a x x y   .

eku Kkr dhft, %

0 0

cos

( )( )

a x y
dx dy

a x x y  

----- × -----


