
  

OCTOBER 2011 U/ID 4720/PAS 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. Show that ( ) kxzjxizxyF 223 324 −+−=  is irrotational. 

 ( ) kxzjxizxyF 223 324 −+−=  Gß£x _Ç»ØÓx GÚ {ÖÄP. 

2. Find the directional derivative of 32 yzxyx ++  at (0, 1, 1) along 

kji −+ 22 . 

 kji −+ 22  vø\°À (0, 1, 1)À 32 yzxyx ++ &ß vø\ ÁøP±k 

PõsP. 

3. Evaluate rdf

C

⋅∫  where jyixf 22 +=  and C is the straight line 

xy =  joining the points (0, 0) and (1, 1). 

 jyixf 22 +=  GßÖ® C Gß£x (0, 0)&øÁ²® (1, 1)-I²® CønUS® 

xy =  GßÓ ÷|º÷Põk GÛÀ rdf

C

⋅∫  Psk¤i. 

4. Using Stoke’s theorem show that 0=⋅∫ rdr

C

 where 

kzjyixr ++= . 

 kzjyixr ++=  GÛÀ 0=⋅∫ rdr

C

 GÚ ì÷hõUì&]ß ÷uØÓzøu 

£¯ß£kzv {ÖÄP. 

5. Find the point where the line 
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+=− zyx

 meets the 

plane 03232 =++− zyx . 
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 GßÓ ÷Põk 03232 =++− zyx  GßÓ uÍzøu 

\¢vUS® ¦ÒÎø¯U PõsP. 
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6. Find the equation of the sphere with centre (–1, 2, –3) and 

radius 3 units. 

 ø©¯® (–1, 2, –3)&® Bµ® 3 A»S® öPõsh ÷PõÍzvß \©ß£õk 

PõsP. 

7. Write the condition for the equation 

0222222 =+++++ hxygzxfyzczbyax  to represent a right 

circular cone. 

 0222222 =+++++ hxygzxfyzczbyax  GßÓ \©ß£õk J¸ 

÷|ºÁmhU T®¤ß \©ß£õmøhU SÔUS® GÛÀ AuØPõÚ 

{£¢uøÚø¯ TÖP. 

8. Find the equation of the cone of second degree which passes 

through the axes. 

 B¯ Aa_UPÒ ÁÈa ö\À¾® T®¤ß C¸£ia \©ß£õk PõsP. 

9. Examine the convergence of 
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n

n
 GÝ® JÊ[S Á›ø\°ß SÂÄz ußø©ø¯ Bµõ´P. 

10. Give two example for oscillating sequence. 

 F\»õk® JÊUS Á›ø\ – C¸ \õßÖPÒ u¸P. 

SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) Prove that ( ) ( ) rrnnrr nn 22 3 −+=∇ . 

 (b) If ( ) ( ) ( )kzxyjxyzxizyy 2222 +++++++=∇φ , 

( ) 31,1,1 =φ , find φ . 
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 (A) ( ) ( ) rrnnrr nn 22 3 −+=∇  GÚ {ÖÄP. 

 (B) ( ) ( ) ( )kzxyjxyzxizyy 2222 +++++++=∇φ , 

( ) 31,1,1 =φ GÛÀ φ &ß ©v¨¦ PõsP. 

Or 

 (c) If kyzjxziyxF 22 ++=  then prove that div (curl F ) = 0. 

 (d) Find the equation of the tangent plane to the surface 

64 22 =+ xzyzx  at the point (1, –2, –1). 

 (C) kyzjxziyxF 22 ++= GÛÀ div (curl F ) = 0 GÚ {ÖÄP. 

 (D) 64 22 =+ xzyzx &US (1, –2, –1) GßÓ ¦ÒÎ°À C¸US® 

öuõkuÍzvß \©ß£õk PõsP. 

12. (a) Verify Gauss divergence theorem for kzjxiyF 2++=  over 

the cylindrical region 922 =+ yx , 0=z , 2=z . 

  kzjxiyF 2++=  \õº¤ØS 922 =+ yx , 0=z , 2=z  E¸øÍ¨ 

£Sv°À Põê°ß £õ´Äz ÷uØÓzøu \›£õºUPÄ®. 

Or 

 (b) Verify Stoke’s theorem for kzxjyzixy ++  taken over the 

surface in the plane 1=++ zyx  bounded by 0=x , 0=y , 

0=z .  

  kzxjyzixy ++  GÝ® \õº¤ØS 1=++ zyx , 0=x , 0=y , 

0=z  GÝ® uÍ[PÎÀ Aøh¨£k® £µ¨¤ß «x ì÷hõUQß 

÷uØÓzøu \›£õºUPÄ®. 
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13. (a) Find the equation of the sphere that passes through the 

circle 042222 =−−++ yxzyx , 832 =++ zyx  and touches 

the plane 2534 =+ yx . 

 (A) 042222 =−−++ yxzyx , 832 =++ zyx   GÝ® Ámhzvß 

ÁÈ¯õP 2534 =+ yx  GÝ® uÍzøuz öuõmka ö\À¾® 

÷PõÍzvß \©ß£õmøhU PõsP. 

Or 

 (b) Find the image of the point (1, –2, 3) in the plane 

03232 =++− zyx . 

 (c) Find the shortest distance and equation of the shortest 

distance between the lines 
1

7

2

5

1

1 −=
−
−=− zyx

 and 
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6

1

7

1 +=
−
+=+ zyx

. 

 (B) 03232 =++− zyx  GßÓ uÍzvÀ (1, –2, 3) GßÓ ¦ÒÎ°ß 

¤®£® PõsP. 

 (C) 
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1 −=
−
−=− zyx

, 
1

1

6

1

7

1 +=
−
+=+ zyx

 GÝ® ÷PõkPÐUS 

Cøh÷¯¯õÚ «a]Ö yµzøu²®, Auß \©ß£õmøh²® 

PõsP. 

14. (a) Prove that the equation  

  0202198651432 222 =−−−+−+−+− zyxzxyzxyzyx   

  represents a cone. Find the vertex of the cone. 

 (b) Prove that the equation  

  0222222 =++++++ dwzvyuxczbyax  

  represents a cone if d
c

w

b

v

a

u =++
222

. 
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 (A) 0202198651432 222 =−−−+−+−+− zyxzxyzxyzyx  J¸ 

T®¤ß \©ß£õk GÚ {¹¤. T®¤ß •øÚ PõsP. 

 (B) 0222222 =++++++ dwzvyuxczbyax  \©ß£õk 

d
c

w

b

v

a

u =++
222

 GÛÀ J¸ T®¤ß \©ß£õmøhU SÔUS® 

GÚ {ÖÄP. 

Or 

 (c) The plane 1=++
c

z

b

y

a

x
 meets the co-ordinates axes in  

A, B, C. Prove that the equation to the cone generated by 

lines drawn from 0 to meet the circle ABC is 

0=
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 ++
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b

b

a
xy
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a

c
zx

b

c

c

b
yz . 

 (C) 1=++
c

z

b

y

a

x
 GßÓ uÍ® B¯ Aa_UPøÍ A, B, C ¦ÒÎPÎÀ 

\¢vUQÓx. Bv°¼¸¢x Ámh® ABC&US Áøµ¯¨£k® 

÷PõkPÍõÀ ¤Ó¨¤UP¨£k® T®¤ß \©ß£õk 

0=






 ++






 ++






 +
a

b

b

a
xy

c

a

a

c
zx

b

c

c

b
yz  GÚ {¹¤. 

15. (a) If { }na  converges to a and { }nb  converges to b. Show that 

{ }nn ba +  converges to ba + . 

 (b) Discuss the convergence of the series 

  
( ) ( ) ( )

L++++ 3
2

2
22

!6

!3

!4

!2

!2

!1
1 xxx  

 (A) { }na  Gß£x a&US® { }nb  Gß£x b&US® SÂ²® GÛÀ 

{ }nn ba +  Gß£x ba + &US SÂ²® GÚU PõmkP. 

 (B) 
( ) ( ) ( )

L++++ 3
2

2
22

!6

!3

!4

!2

!2

!1
1 xxx ß SÂuø» Bµõ´P. 

Or 
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 (c) If LL ++++ nuuu 21  is convergent, then prove that 

0lim =
∞→ n

n
u .  

 (d) Show that the series 
( ){ }

∑ +
+

1

1
n

n

n

rn
 is convergent if 1<r  and 

divergent if 1≥r . 

 (C) LL ++++ nuuu 21  SÂ²® GÛÀ 0lim =
∞→ n

n
u  GÚU PõmkP. 

 (D) 
( ){ }

∑ +
+

1

1
n

n

n

rn
 GßÓ öuõhº 1<r  GÝ® ö£õÊx SÂ²® GÚÄ® 

1≥r  GÝ® ö£õÊx Â›²® GÚÄ® {ÖÄP. 

—————————— 


