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N U H - 2 0 1 2  

 
K-wefvM 

 

1| (K) `yB PjKwewkó dvsk‡bi cybive„wËK wjwgU wK? [What is the iterated 
limit of a function of two variables?] [Ch-3: Quiz-4] 

 (L) ‡Kvb k‡Z© 
u
x
∂
∂

 Ges 
du
dx

 mgvb n‡e? [In what condition u
x
∂
∂

 and 

du
dx

 are equal?] [Ch-3: Quiz-16] 

 (M) u (x, y)=u  Ges v(x, y)=v  dvskbØ‡qi R¨v‡Kvweqvb KZ? [What 

is the Jacobean of two functions u (x, y)=u  and v(x, y)=v ?] 
     [Ch-4: Quiz-4] 
 (N) 2 2 2x y z 1+ + =  †Mvj‡Ki AvqZb wbY©q Ki‡Z cybive„Ë BbwUMÖ̈ vj wjL| 

[Write the iterated integral to find volume of the sphere 
2 2 2x y z 1+ + = .] [Ch-9: Quiz-8] 

 (O) ‡f±i dvsk‡bi Kvj© ej‡Z wK eyS? [What do you mean by Curl of a 
vector function?] [Ch-11: Quiz-4] 

 (P) x y z= + +r i j k  n‡j ⋅r∇  KZ? [If x y z= + +r i j k , then what 

is ⋅r∇ ?]  [Ch-11: Quiz-10] 
 (Q) ‡÷vK‡mi Dccv‡`¨i Kv‡Z©mxq AvKvi wjL| [Write down the 

Cartesian form of Stoke's theorem.] [Ch-13: Quiz-5] 
 (R) ‡f±i gvb dvskb wK? [What is a vector-valued function?]  
     [Ch-1: Quiz-2] 
 (S) s a tan= ψ  eµ‡iLvi eµZv e¨vmva© KZ? [What is the radius of 

curvature of the curve s a tan= ψ ?] [Ch-2: Quiz-8] 

 (T) g~jwe›`y‡Z 2y 4x=  cive„‡Ëi Awfj‡¤̂i mgxKiY wK n‡e? [What is 

the equation of the normal to the parabola 2y 4x=  at the origin?] 

      [Ch-2: Quiz-18] 

 (U) ( )
1 5 1 5

1 4 1 4
x yf x, y
x y

+
=

+
 mggvwÎK dvsk‡bi gvÎv KZ? [What is the 

degree of the homogeneous function ( )
1 5 1 5

1 4 1 4
x yf x, y
x y

+
=

+
?] 

      [Ch-3: Quiz-11] 
 (V) dvsk‡bi mwÜ we›`y wK? [What is the inflection point of function?] 
      [Ch-6: Quiz-7] 
 

 
L-wefvM 

 

2| ‡f±i dvsk‡bi Aš—iK mn‡Mi msÁv `vI| t 2= π  we›`y‡Z 

( ) ( ) ( ) tt cos t sin t
2

 = + +  π 
F i j k  †f±i dvsk‡bi Awew”QbœZv hvPvB Ki| 

[Define the differential co-efficient of vector function. Verify the 

continuity of the vector function ( ) ( ) ( ) tt cos t sin t
2

 = + +  π 
F i j k  

at t 2= π .] [Ch-1: Art-1.8, Prob-14(i)] 

3| eµZv e¨vmv‡a©i msÁv `vI| x y 1+ =  eµ‡iLvi 
1 1,
4 4

 
 
 

 we›`y‡Z eµZv 

e¨vmva©  wbY©q Ki| [Define radius of curvature. Find the radius of 

curvature at 1 1,
4 4

 
 
 

 of the curve x y 1+ = .]  

     [Ch-2: Quiz-2, Prob-19] 

4| hw` ( ) ( ) ( )

( ) ( )

2 2

4 4
x y x, y 0,0

x yf x, y
0 , x, y 0,0


≠ += 

 =

,hLb

hLb

 nq Z‡e ( )0,0  we›`y‡Z 

( )f x, y  Gi Aš—ixKiY‡hvM¨Zv hvPvB Ki| [If 
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( ) ( ) ( )

( ) ( )

2 2

4 4
x y ,when x, y 0,0

x yf x, y
0 ,when x, y 0,0


≠ += 

 =

 then verify the 

differentiability of f(x, y) at the point (0, 0).] [Ch-3: Prob-16] 

5| hw` 1 x yu tan
x y

− +
=

+
 nq, Z‡e †`LvI †h, 

u u 1x y sin 2u
x y 4
∂ ∂

+ =
∂ ∂

. [If 

1 x yu tan
x y

− +
=

+
, then show that, u u 1x y sin 2u

x y 4
∂ ∂

+ =
∂ ∂

.]  

  [Ch-3: Prob-30] 
6| `yB Pj‡Ki dvsk‡bi †ÿ‡Î ga¨gvb Dccv`¨ eY©bv I cÖgvY Ki| [State and 

prove mean value theorem for a function of two variables.]  
  [Ch-5: Art-5.5] 
7| (K) `yB PjKwewkó dvsk‡bi Rb¨ eY©bvmn †UBj‡ii Dccv`¨ cÖgvY Ki| 

[State and prove Taylor's theorem for a function of two variables.] 
  [Ch-5: Art-5.1] 
 (L) ( ) ( )f x, y sin x y= +  dvskbwUi †UBji aviv wbY©q Ki| [Find the 

Taylor's series of two variables for the function 
( ) ( )f x, y sin x y= + ] [Ch-5: Prob-2] 

8| (K) gvb wbY©q Ki [Evaluate]: 
20 z z

2 0 x
(x z)dydx dz+∫ ∫ ∫ [Ch-7: Prob-31] 

 (L) 2 24x y 4+ =  k‡Z© ( )f x, y xy=  dvskbwUi Pig gvb wbY©q Ki| 

[Find the extreme values of ( )f x, y xy=  subject to the condition 
2 24x y 4+ = .]  [Ch-6: Prob-16] 

9| (K) w`wik‡ji Dccv‡`¨i mvnv‡h¨ wbY©q Ki: 

 2 2 2

R
x y z dx dydz∫∫∫ , hLb 2 2 2R {(x, y, z) : x y z 1}= + + ≤  [Use 

Dirichlet's theorem to evaluate 2 2 2

R
x y z dx dydz∫∫∫ , where 

2 2 2R {(x, y, z) : x y z 1}= + + ≤ .] [Ch-10: Prob-1] 
 (L) hw` †f±i ( ) ( ) ( ) ( )x, y,z x 2y az bx 3y z 4x cy 2z= + + + − − + + +F i j k  

AN~Y©vqgvb nq Z‡e, a,b,c Gi gvb wbY©q Ki| [If the vector 
( ) ( ) ( ) ( )x, y,z x 2y az bx 3y z 4x cy 2z= + + + − − + + +F i j k  is irrotational, 

then find the values of the constants a, b, c.] [Ch-11: Prob-69] 

 
M-wefvM 

 

10| (K) ( )y f x= eµ‡iLvi Dci ( )p x, y we›`y‡Z eµZvi †K›`ª wbY©q Ki| 
[Find the centre of curvature at the point p(x, y) of the curve 

( )y f x= .]  [Ch-2: Art-2.7] 
 (L) x a cos , y bsin= θ = θ  †iLvi ( )x, y  we›`y‡Z eµZvi †K›`ª wbY©q Ki| 

[Find the centre of curvature at ( )x, y  of the curve 
x a cos , y bsin= θ = θ .] [Ch-2: Art-2.7 Gi Ex-(ii)] 

11| (K) hw` ( )u f x, y=  GKwU n  Nv‡Zi mggvwÎK dvskb nq Z‡e †`LvI †h, 

 ( )
2 2 2

2 2
2 2
u u ux 2xy y n n 1 u

y xx y
∂ ∂ ∂

+ + = −
∂ ∂∂ ∂

. [If ( )u f x, y=  is a 

homogeneous function of degree n then show that 

( )
2 2 2

2 2
2 2
u u ux 2xy y n n 1 u

y xx y
∂ ∂ ∂

+ + = −
∂ ∂∂ ∂

.] [Ch-3: Prob-55] 

 (L) hw` ( )1 3u sin x y , x 3t, y 4t−= − = =  nq Z‡e †PBb m~‡Îi mvnv‡h¨ 

†`LvI †h, 
2

du 3
dt 1 t

=
−

| [If ( )1 3u sin x y , x 3t, y 4t−= − = = , then 

using chain rule show that, 
2

du 3
dt 1 t

=
−

] [Ch-3: Prob-50] 

12| (K) wZb Pj‡Ki †ÿ‡Î mggvwÎK dvsk‡bi Aqjv‡ii Dccv`¨ eY©bv I cÖgvY 
Ki| [State and prove Euler's theorem for homogeneous function of 
three variables.] [Ch-3: Art-3.9] 

 (L) hw` 
3 3 3

1 x y zu tan
x y z

− + +
=

+ −
 nq, Z‡e †`LvI †h, 

u u ux y z sin 2u
x y z
∂ ∂ ∂

+ + =
∂ ∂ ∂

| [If 
3 3 3

1 x y zu tan
x y z

− + +
=

+ −
, then prove 

that, u u ux y z sin 2u
x y z
∂ ∂ ∂

+ + =
∂ ∂ ∂

.] [Ch-3: Prob-33] 

13| Mwiôgvb Ges jwNôgv‡bi Rb¨ Awb‡Y©q ¸wYZ‡Ki j¨vMÖvÄ-Gi c×wZ e¨vL¨v 

Ki| [Example Lagrange's method of undetermined multipliers for 
maximum and minimum values.]  [Ch-6: Art-6.10] 
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14| (K) hw` x psin sin , y psin cos , z pcos= θ φ = θ φ = θ  nq, Z‡e 

( )
( )
x, y,z
p, ,

∂
∂ θ φ

 wbY©q Ki| [If x psin sin , y psin cos , z pcos= θ φ = θ φ = θ , 

then find ( )
( )
x, y,z
p, ,

∂
∂ θ φ

.] [Ch-4: Prob-9] 

 (L) gvb wbY©q Ki : 
y x
y x

R
e dx dy

−
+∫∫ , †hLv‡b R n‡jv ( ) ( ) ( )0,1 , 0,2 , 2,0  

Ges ( )1,0 kxl©wewkó Uªv‡cR‡qW| [Evaluate 
y x
y x

R
e dx dy

−
+∫∫ , where R is the 

trapezoid with vertices ( ) ( ) ( )0,1 , 0,2 , 2,0  and ( )1,0 .] 

[Ch-8: Prob-24] 
15| (K) wØ‡hvM‡Ri mvnv‡h¨ r 1 cos= + θ  KvwW©I‡q‡Wi †h Ask Avw`‡iLvi Dci 

Aew ’̄Z Zvi †ÿÎdj wbY©q Ki| [Find by double integration the area of 
the cardiod r 1 cos= + θ  lying above the initial line.][Ch-9: Prob-13] 

 (L) wØ‡hvM‡Ri mvnv‡h¨ 2 2 2x y z 9+ + =  †Mvj‡Ki AvqZb wbY©q Ki| 

[Find by double integration, the volume of the sphere 
2 2 2x y z 9+ + = .] [Ch-9: Prob-35] 

16| (K) eY©bvmn wZb Pj‡Ki k„•Lj (Chain) wewa cÖgvY Ki| [State and prove 
the chain rule for a function of three variables.] [Ch-3: Art-3.11] 

 (L) hw` 
2 2x yz

x y
=

+
 nq, Z‡e cÖgvY Ki †h, [If 

2 2x yz
x y

=
+

, then prove 

that,] 

 (i) z zx y 3z
x y
∂ ∂

+ =
∂ ∂

 [Ch-3: Prob-32(i)] 

 (ii) 
2 2 2

2 2
2 2
z z zx 2xy y 2z

x yx y
∂ ∂ ∂

+ + =
∂ ∂∂ ∂

 [Ch-3: Prob-32(ii)] 

17| mgZ‡j MÖx‡bi Dccv`¨ eY©bv Ki Ges ( ) ( )2 2
c 3x 8y dx 4y 6xy dy− + −∫  

Gi Rb¨ Gi mZ¨Zv hvPvB Ki, †hLv‡b c n‡jv y x= Ges 2y x=  Øviv 

Ave× GjvKvi mxgv‡iLv| [State Green's theorem in the plane and 

verify it for ( ) ( )2 2
c 3x 8y dx 4y 6xy dy− + −∫  where c is the 

bounded of the region enclosed by y x=  and 2y x= .] 

  [Ch-13: Quiz-1, Prob-4] 
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