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N U H - 2 0 1 8  
 

K-wefvM 
  

1| (K) ( ) cos sint t t= +F i j  †f±i dvsk‡bi †Wv‡gb KZ? [What is the 

domain of the vector function ( ) cos sint t t= +F i j ?] 

DËi: ( , )−∞ ∞   

 (L) ( )tF  †f±i dvsk‡bi 0t t=  we›`y‡Z ¯úk©K †iLvi †f±i mgxKiY wjL| 

[Write down the vector equation of tangent line at 0t t=  to the 

vector function ( )tF .] 

DËi: 0 0( ) ( )t t t′= +r F F ; †hLv‡b t  GKwU civwgwZ| 

 (M) GKwU mij‡jLvi eµZv KZ? [What is the curvature of a straight 

line?] 

DËi: GKwU mij‡iLvi eµZv k~b¨| 

 (N) g~j we›`y‡Z 2 4y x=  cive„‡Ëi ¯úk©‡Ki mgxKiY KZ? [What is the 

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

[Ch-2: Quiz-17] 

 (O) †cWvj mgxKiY Kx? [What is Padal Equation?] [Ch-2: Quiz-22] 

 (P) 
yu f
x

 =  
 

 n‡j 
u
x
∂
∂

 KZ? [If yu f
x

 =  
 

, then what is u
x
∂
∂

?] 

DËi: yu f
x

 =  
 

 u yf
x x x
∂ ∂  ⇒ =  ∂ ∂  

  

  y yf
x x x

∂   ′=    ∂   
  

  2

y yf
x x

  ′=   −  
  

  2

y yf
x x

 ′= −  
 

  

 (Q) 
x yu
y x

= +  Gi Rb¨ Aqjvi m~ÎwU wjL| [Write down the Euler’s 

formula for x yu
y x

= + .] 

DËi: 
x yu
y x

= +  GKwU k~b¨ gvÎvi mggvwÎK dvskb Gi †¶‡Î Aqjv‡ii m~Î:  

  .u ux y n u
x y
∂ ∂

+ =
∂ ∂

  

 0.u ux y u
x y
∂ ∂

⇒ + =
∂ ∂

   [ gvÎv 0n = ] 

  0u ux y
x y
∂ ∂

∴ + =
∂ ∂

  

  (R) cig Mwiô gvb Kv‡K e‡j? [What is the absolute maximum value?] 
[Ch-6: Art-6.11] 

 (S) †MvjKxq ’̄vbv‡¼ dx dy dz  KZ? [What is dx dy dz is spherical 
coordinates?] [Ch-8: Quiz-6] 

 (T) †mvm© wdì Kx? [What is source field?] [Ch-11: Quiz-18] 
 (U) AN~Y©bkxj †f±i ej‡Z Kx eyS? [What do you mean by irrotational 

vector?] [Ch-11: Quiz-6] 
 (V) `yB Pj‡Ki †¶‡Î †Uji Gi Dccv`¨ eY©bv Ki| [State Taylor’s 

theorem for two variables.] [Ch-5: Quiz-1] 
 

L-wefvM 
  

2| cos , sin ,x t y t z t= = =  e„ËvKvi n¨vwj· 0t =  Gi  n‡Z t π=  ch©š— Pvc 

ˆ`N ©̈ wbY©q Ki| [Find the arc length of the portion of the circular 
helix cos , sin ,x t y t z t= = =  from 0t =  to  t π= .] 

[Ch-1: Prob-27(a)] 

3| tany x=  eµ‡iLvi 
4

x π
=  we›`y‡Z eµZvi e¨vmva© wbY©q Ki| [Find the 

radius of curvature at 
4

x π
=  of the curve tany x= .] [Ch-2: Prob-8] 
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4| †`LvI †h, 0u u u
x y z
∂ ∂ ∂

+ + =
∂ ∂ ∂

, †hLv‡b ( , )u f y x z y= − − | [Show that, 

0u u u
x y z
∂ ∂ ∂

+ + =
∂ ∂ ∂

, where ( , )u f y x z y= − − .] 

mgvavb: awi, 1 2,x y x x z y= − = −   

  1 2( , )u f x x∴ =   

  1 2

1 2

x xu u u
x x x x x

∂ ∂∂ ∂ ∂
∴ = ⋅ + ⋅
∂ ∂ ∂ ∂ ∂

  

  
1 2

( ) ( )u uy x z y
x x x x
∂ ∂ ∂ ∂

= ⋅ − + ⋅ −
∂ ∂ ∂ ∂

  

  
1 2

(0 1) 0u u
x x
∂ ∂

= ⋅ − + ⋅
∂ ∂

  

  
1

u u
x x
∂ ∂

∴ = −
∂ ∂

   (1) 

 Avevi, 1 2

1 2

x xu u u
y x y x y

∂ ∂∂ ∂ ∂
= ⋅ + ⋅

∂ ∂ ∂ ∂ ∂
  

  
1 2

( ) ( )u uy x z y
x y x y
∂ ∂ ∂ ∂

= ⋅ − + ⋅ −
∂ ∂ ∂ ∂

  

  
1 2

(1 0) (0 1)u u
x x
∂ ∂

= − + −
∂ ∂

  

  
1 2

u u u
y x x
∂ ∂ ∂

∴ = −
∂ ∂ ∂

  (2) 

 Ges 1 2

1 2

x xu u u
z x z x z

∂ ∂∂ ∂ ∂
= ⋅ + ⋅

∂ ∂ ∂ ∂ ∂
  

  
1 2

. ( ) ( )u uy x z y
x z x z
∂ ∂ ∂ ∂

= − + ⋅ −
∂ ∂ ∂ ∂

  

  =  
1 2

0 (1 0)u u
x x
∂ ∂

⋅ + ⋅ −
∂ ∂

  

  
2

u u
z x
∂ ∂

∴ =
∂ ∂

  (3) 

 (1), (2) I (3) †hvM K‡i cvB, 

  
1 1 2 2

u u u u u u u
x y z x x x x
∂ ∂ ∂ ∂ ∂ ∂ ∂

+ + = − + − +
∂ ∂ ∂ ∂ ∂ ∂ ∂

0=   

    0u u y
x y z
∂ ∂ ∂

∴ + + =
∂ ∂ ∂

  

5| 

2

2 2 ; ( , ) (0, 0)
( , )

0 ; ( , ) (0, 0)

xy x y
f x y x y

x y


≠= +

 =

 dvsk‡bi (0, 0)  we›`y‡Z Awew”QbœZv 

hvPvB Ki| [Test the continuity of the function 
2

2 2 ; ( , ) (0, 0)
( , )

0 ; ( , ) (0, 0)

xy x y
f x y x y

x y


≠= +

 =

 at the point (0, 0) .] 

mgvavb: GLv‡b (0, 0) 0f =  

 GLb, y mx=  eivei (0, 0)  we›`y‡Z mxgv we‡ePbv K‡i cvB, 

  
2

2 2( , ) (0, 0) ( , ) (0, 0)
lim ( , ) lim

x y x y

x yf x y
x y→ →

=
+

 

  
2

2 20

( )lim
( )x

x mx
x mx→

=
+

 

  
2 3

2 2 20
lim
x

m x
x m x→

=
+

 

  
2 2

2 20
lim

(1 )x

x m x
x m→

=
+

 

  
2

20
lim

1x

m x
m→

=
+

 

  0= , m  Gi †h‡Kv‡bv gv‡bi Rb¨ 

  
( , ) (0, 0)

lim ( , ) (0, 0)
x y

f x y f
→

∴ =  

 myZivs (0, 0)  we›`y‡Z cÖ̀ Ë dvskbwU Awew”Qbœ| 
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6| (0, 0)  we›`yi cÖwZ‡e‡k j¨vMÖvÄ Ae‡klmn x ye +  Gi Rb¨ †Uji mmxg aviv 

wbY©q Ki| [Finite Taylor’s finite series with Langrange’s form of 
remainder of the function x ye +  in the neighbourhood of  (0, 0) .] 

[Ch-5: Prob-4] 

7| 
2 3 2 2

1
(3 )

y

y
x y dxdy+∫ ∫  Gi gvb wbY©q Ki| [Find the value of 

2 3 2 2

1
(3 )

y

y
x y dxdy+∫ ∫ .] [Ch-7: Prob-12] 

8| cÖgvY Ki †h, ( ) 0⋅ × =A∇ ∇ | [Prove that, ( ) 0⋅ × =A∇ ∇ .] 
[Ch-11: Art-11.2(xiv)] 

9| (1,1,1)  we›`y‡Z 2 2 2 3x y z+ + =  Z‡ji GKK Awfj¤̂ †f±i wbY©q Ki| 

[Find the unit normal vector to the surface 2 2 2 3x y z+ + =  at the 
point (1,1,1) .] [Ch-11: Prob-64] 

 

M-wefvM 
  

10| 3 22 1y x x x= + + +  eµ‡iLvi (0,1) we›`y‡Z eµZvi e„‡Ëi mgxKiY wbY©q 

Ki| [Find the circle fo curvature at (0,1)  of the curve 
3 22 1y x x x= + + + .] [Ch-2: Prob-62] 

11| wØ‡hvMR e¨envi K‡i 2 2 64x y+ =  e„Ë Ges 2 12y x=  cive„Ë Øviv Ave× 

†¶‡Îi †¶Îdj wbY©q Ki| [Use double integration to find the area 
bounded by the circle 2 2 64x y+ =  and the parabola 2 12y x= .] 

mgvavb: †`Iqv Av‡Q, 2 2 64x y+ =   (1) 

  Ges 2 12y x=   (2) 
 (1) I (2) n‡Z cvB, 

  2 12 64x x+ =  

  2 12 64 0x x⇒ + − =  

  2 16 4 64 0x x x⇒ + − − =  
  ( 16) 4( 16) 0x x x⇒ + − + =  

  ( 4)( 16) 0x x⇒ − + =  

  4 0x⇒ − =  wKš‘ 16 0x + ≠    [†Kbbv 16x = −  MÖnY‡hvM¨ bq] 

 4x∴ =  

 
 GLb 2(2) 12 4 48y⇒ = ⋅ =  

  4 3y⇒ = ±  

 (1) I (2) Gi †Q`we›`y (4, 4 3)  I (4, 4 3)−  

 GLb, 2 2 64x y+ =  

  2 264x y⇒ = −  

  264x y⇒ = ± −  

 Ges 2 12y x=  

   
2

12
yx⇒ =  

 myZivs DwÏó GjvKv ev‡g 
2

12
yx = , Wv‡b 264x y= − , wb‡P 4 3y = −  

Ges Dc‡i 4 3y =  Øviv mxgve×| 

 ∴ †¶Îdj 
2

2
4 3 64

4 3
12

y
yA dx dy

−

−
= ∫ ∫  

  [ ]
2

2

4 3 64

4 3
12

y

yx dy−

−
= ∫  

  
24 3 2

4 3
64

12
yy dy

−

 
= − −  ∫  

  
4 3 4 32 2 2

0 0

22 8
12

y dy y dy= − −∫ ∫   

(4, 4 3)   

2 2 64x y+ =  

(4, 4 3)−   

0   X   

Y   
2 12y x=   
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4 3 4 32
1

00

64 64 12 sin
2 2 8 6 3

y y y y3
−

 −   = + −        
 

  1 3 14 3 64 48 64sin 64 3 3
2 18

−  
= − + − × × 

 
 

  
32 34 3 16 64

3 3
π

= + −  

  
32 3 6416 3

3 3
π

= − +  

  
48 3 32 3 64

3 3
π−

= +  

  
16 3 64

3 3
π

= +  

  
16 ( 3 4 )
3

π= +  eM© GKK| 

12| hw` ( , )u f x y=  GKwU n  Nv‡Zi mggvwÎK dvskb nq Z‡e †`LvI †h, 
2 2 2

2 2
2 22 ( 1)u u ux xy y n n u

x y x y
∂ ∂ ∂

+ + = −
∂ ∂ ∂ ∂

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

homogeneous function of degree n  then show that 
2 2 2

2 2
2 22 ( 1)u u ux xy y n n u

x y x y
∂ ∂ ∂

+ + = −
∂ ∂ ∂ ∂

.] [Ch-3: Prob-55]  

13| hw` 2 ( )xyz a x y z= + +  nq, Z‡e †`LvI †h, yz zx xy+ +  Gi jwNô gvb 
29 .a  [If 2 ( )xyz a x y z= + + then show that the minimum value of 

yz zx xy+ +  is 29 .a ] [Ch-6: Prob-18] 

14| wmwjÛvixq ’̄vbv¼ e¨envi K‡i 2 2( )
G

z x y dx dy dz+∫∫∫  Gi gvb wbY©q Ki 

†hLv‡b 2 2{( , , ) : 1, 2 3}G x y z x y z= + ≤ ≤ ≤ | [Using cylindrical 

coordinates to evaluate 2 2( )
G

z x y dx dy dz+∫∫∫  where 

2 2{( , , ) : 1, 2 3}G x y z x y z= + ≤ ≤ ≤ .] 

mgvavb: awi, 2 2( )
G

I z x y dx dy dz= +∫∫∫  (1) 

 †hLv‡b 2 2{( , , ) : 1, 2 3}G x y z x y z= + ≤ ≤ ≤  

 Avgiv Rvwb, wmwjÛvixq ’̄vbv‡¼, 
  cos , sin ,x r y r z zθ θ= = =  

      Ges dx dy dz r dr d dzθ=  

 2 2 2( )z x y z r∴ + =  

 Ges {( , , ) : 0 1, 0 2 , 2 3}G r z r zθ θ π= ≤ ≤ ≤ ≤ ≤ ≤  

 GLb (1) n‡Z cvB, 

  
3 2 1 2

2 0 0
I z r r dr d dz

π
θ= ⋅∫ ∫ ∫  

  
3 2 1 3

2 0 0
r dr d z dz

π
θ= ∫ ∫ ∫  

  
143 2

2 0 04
r d z dz

π
θ

 
=   ∫ ∫  

  
3 2

02

1 [ ]
4

z dzπθ= ∫  

  
32

2

2
4 2

zπ  
=   

 

  (9 4)
4
π

= −  

  
5
4
π

=   

15| wWwiP‡j‡Ui Dccv`¨ e¨envi K‡i 

3 2 2
2 3 3

1x y z
a b c

     + + =     
     

 Nbe ‘̄i AvqZb 

wbY©q Ki| [Using Dirichlet’s theorem to find the volume of the solid 
3 2 2
2 3 3

1x y z
a b c

     + + =     
     

.] [Ch-10: Prob-10] 

16| mgZ‡j MÖx‡bi Dccv`¨ eY©bvmn cÖgvY Ki| [State and prove Green’s 
theorem in the plane.] [Ch-13: Art-13.2] 

17| 2 2 6, 0, 0x y z x y+ + = = =  Ges 0z =  Øviv mxgve× GjvKvq 
2(2 ) ( 3 )xy z y x y= + + − +A i j k  Gi Rb¨ WvBfvi‡RÝ Dccv‡`¨i mZ¨Zv 

hvPvB Ki| [Verify the divergence theorem for 
2(2 ) ( 3 )xy z y x y= + + − +A i j k  taken oven the region bounded by 

2 2 6, 0, 0, 0x y z x y z+ + = = = = .] [Ch-13: Prob-19] 

http://www.scienceview.info/
http://www.scienceview.info/
http://www.scienceview.info/
http://www.scienceview.info/
http://www.scienceview.info/

