
  

OCTOBER 2012 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. Find the directional derivative of φ  where 

( )222log
2

1
zyx ++=φ . 

 ( )222log
2

1
zyx ++=φ  GÛÀ φ &ß vø\°¯ 

ÁøPUöPÊ PõsP. 

2. If a
r
 is a constant vector, show that ( ) 0. =×∇ ra

rr
. 

 a
r

 Gß£x ©õÔ¼ öÁUhº GÛÀ, ( ) 0. =×∇ ra
rr

 GÚ 

{¹¤. 

3. Evaluate ∫ rdA
rr

.  where jyixyA
rrr

23 −= , along 

22xy =  in the xy  plane from ( )0,0  to ( )2,1 . 

 jyixyA
rrr

23 −=  GÛÀ xy  uÍzvÀ ( )0,0  Â¼¸¢x   

( )2,1  Áøµ 22xy =  ÁÈ÷¯ ∫ rdA
rr

. I ©v¨¤kP. 
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4. Evaluate ( )∫∫ ++
S

zdxdyydzdxxdydz  over the 

surface S  of a sphere of radius a . 

 Bµ® a  öPõsh ÷PõÍzvß ¦Ó¨£µ¨¦ S  GÛÀ 

( )∫∫ ++
S

zdxdyydzdxxdydz &I ©v¨¤kP. 

5. Find the equation of the line passing through the 

point ( )8,2,3 −  and perpendicular to the plane 

0223 =−++− zyx . 

 ( )8,2,3 −  GßÓ ¦ÒÎ ÁÈa ö\ßÖ 0223 =−++− zyx  

GßÓ uÍzv¼¸¢x ö\[SzuõÚ ÷|º÷Põmiß 

\©ß£õk PõsP. 

6. Find the equation of the sphere with centre 

( )3,2,1 −−  and radius 3 units. 

 ø©¯¨¦ÒÎ ( )3,2,1 −−  ©ØÖ® Bµ® 3 A»SPÐhß 

÷PõÍzvß \©ß£õk PõsP. 

7. Find the equation to the cone with vertex at the 

origin and whose generators pass through the 

circle czbyax =+ 22 ; pnzmylx =++ . 
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 Bvø¯ Ea\©õPÄ®, czbyax =+ 22 ; 

pnzmylx =++  GßÓ Ámhzvß ÁÈ¯õPa ö\À¾® 

¤Ó¨£õUQPÐ® öPõsh T®¤ß \©ß£õk PõsP. 

8. Find the equation of the right circular cone whose 

vertex is at the origin, whose axis is along 

32

zy
x ==  and which has a semi-vertical angle of 

60°. 

 Bv°À Ea\•®, Aa_ 
32

zy
x ==  ÁÈ¯õPÄ® Aøµ 

Ea]U÷Põn® 60°&® öPõsh ö\[Szx Ámh T®¤ß 

\©ß£õk PõsP. 

9. Test whether the sequence 

∞

=
















1
2

sin
n

nπ
 is 

convergent. 

 

∞

=
















1
2

sin
n

nπ
 GßÓ öuõhº Á›ø\ J¸[SQßÓuõ 

GÚ ÷\õvUPÄ®. 

10. State the comparison test for absolute 

convergence. 

 AÓ J¸[Su¾UPõÚ J¨¥mka ÷\õuøÚø¯ GÊxP. 



 U/ID 4720/PAS 4

SECTION B — (5 × 16 = 80 marks)  

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) Determine ( )rf  so that the vector ( )rrf r
 is 

both solenoidal and irrotational. 

 (b) If kyzxjzxixyz
rrr

22323 32 ++=∇φ , find 

( )zyx ,,φ , of ( ) 42,2,1 =−φ . 

 (A) £õ´ÁØÓx®, _Ça]¯ØÓx©õÚ öÁUhº ( )rrf r
 

GÛÀ ( )rf &IU PõsP. 

 (B) kyzxjzxixyz
rrr

22323 32 ++=∇φ , ( ) 42,2,1 =−φ  

GÛÀ ( )zyx ,,φ &IU PõsP. 

Or 

 (c) Find the angle between surfaces 

322 −+= yxz  and 9222 =++ zyx  at 

( )2,1,2 − . 

 (d) If φ  and f  differentiable scalar point 

functions, prove that f∇×∇φ  is solenoidal. 
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 (C) ( )2,1,2 −  GßÓ ¦ÒÎ°À 322 −+= yxz , 

9222 =++ zyx   BQ¯ ¦Ó¨£µ¨¦PÐUS 

Cøh÷¯¯õÚ ÷Põnzøu PõsP. 

 (D) φ  ©ØÖ® f  BQ¯Ú ÁøP°hzuUP vø\°¼ 

¦ÒÎ \õº¦PÒ GÛÀ, f∇×∇φ  Gß£x 

£õ´ÁØÓx GÚ {¹¤. 

12. (a) Verify Gauss’s divergence theorem for 

kzjyixF
rrrr

222 ++=  taken over the cube 

bounded by the planes 0=x , ax = , 0=y , 

ay = , 0=z  and az = . 

  uÍ[PÒ 0=x , ax = , 0=y , ay = , 0=z  

©ØÖ® az =  EÒÍhUQ¯ PÚ\xµzvÀ 

kzjyixF
rrrr

222 ++= &ØS Põêß £õ´Äz 

÷uØÓzøua \›£õºUPÄ®. 

Or 

 (b) Verify Stokes theorem for kxzjxyiyF
rrrr

−+= 2  

over the upper half of the sphere 

2222 azyx =++ . 
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  2222 azyx =++  GßÓ ÷PõÍzvß 

÷©Ø£Sv°À kxzjxyiyF
rrrr

−+= 2 &ØS 

ì÷hõUQß ÷uØÓzøua \›£õºUPÄ®. 

13. (a) Prove that the origin lies in the acute angle 

between the planes 922 =++ zyx  and 

0131234 =++− zyx . Find the planes 

bisecting the angles between them and point  

out which bisects the acute angle. 

 (b) Show that the lines 
5

3

4

7

4

5

−
+=−=− zyx

 and 

3

5
4

7

8 −=−=− z
y

x
 are coplanar. Find their 

common point and the equation of the plane 

in which they lie. 

 (A) Bv¨¦ÒÎ 922 =++ zyx  ©ØÖ® 

0131234 =++− zyx  BQ¯ uÍ[PÐUS 

Cøh÷¯¯õÚ SÖ[÷PõnzvÀ EÒÍx GÚ 

{ÖÄP. CzuÍ[PÐUS Cøh÷¯¯õÚ 

÷Põn[PøÍ C¸\©©õP öÁmk® uÍ[PÎß 

\©ß£õkPøÍU PõsP. CÁØÖÒ Gx 

SÖ[÷Põnzøu öÁmk® GÚ GÊxP. 
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 (B) 
5

3

4

7

4

5

−
+=−=− zyx

, 
3

5
4

7

8 −=−=− z
y

x
  

BQ¯ ÷|º÷PõkPÒ J¸ uÍzvÀ EÒÍÚ GÚU 

Põs¤. CÁØÔß ö£õxÁõÚ ¦ÒÎ ©ØÖ® 

CøÁ EÒÍ ö£õxÁõÚ uÍzvß 

\©ß£õmiøÚ²® PõsP. 

Or 

 (c) Find the equation of the sphere which 

touches the plane 0223 =+−+ zyx  at the 

point ( )1,2,1 −P . And also cuts orthogonally 

the sphere 0464222 =−+−++ yxzyx . 

 (d) Find the equation of the sphere having the 

circle 9222 =++ zyx , 522 =+− zyx  for a 

great circle. 

 (C) 0223 =+−+ zyx  GßÓ uÍzvøÚ ( )1,2,1 −P  

GßÓ ¦ÒÎ°À öuõmk, 

0464222 =−+−++ yxzyx  GßÓ ÷PõÍzvØS 

ö\[SzuõP EÒÍ ÷PõÍzvß \©ß£õk PõsP. 

 (D) 9222 =++ zyx , 522 =+− zyx  GßÓ 

ÁmhzvøÚ «¨ö£¸ Ámh©õPU öPõskÒÍ 

÷PõÍzvß \©ß£õk PõsP. 
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14. (a) Find the equation of the right circular cone 

which passes through the line zyx 532 −==  

and has zyx ==  as its axis. 

 (b) Find the condition for the equation  

  0222222 =+++++ hxygzxfyzczbyax  

  to represent a right circular cone. Obtain the 

equation of the axis. 

 (A) zyx ==  GßÓ ÷PõmiøÚ Aa\õP öPõsk 

zyx 532 −==  GßÓ ÷Põk ÁÈ¯õPa ö\À¾® 

ö\[Szx ÁmhU T®¤ß \©ß£õk PõsP. 

 (B) 0222222 =+++++ hxygzxfyzczbyax  GßÓ 

\©ß£õk ö\[Szx ÁmhU T®£õP C¸UP 

{£¢uøÚø¯U PõsP. Cuß Aa]øÚ¨ ö£ÖP. 

Or 

 (c) Find the equation to the right circular 

cylinder whose guiding curve is 

9222 =++ zyx ; 3=+− zyx . 

 (d) Find the equation to the right circular 

cylinder of radius 3, with its axis along the 

line 4202 +−==++ yxzx . 
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 (C) 9222 =++ zyx ; 3=+− zyx  GßÓ ÁÈPõmk® 

ÁøÍÁøµ öPõsh ö\[Szx Ámh E¸øÍ°ß 
\©ß£õk PõsP. 

 (D) Bµ® 3 ©ØÖ® 4202 +−==++ yxzx  GßÓ 

÷|º÷Põk ÁÈ÷¯ ö\À¾® Aa]øÚ²® 
öPõsh ö\[Szx Ámh E¸øÍ°ß \©ß£õk 
PõsP. 

15. (a) Find the limit of the sequence 
∞

=







+ 1
2/14

2

nnn

n
, if it exists. 

 (b) Show that a non decreasing sequence which 

is bounded above is convergent. 

 (A) 
∞

=







+ 1
2/14

2

nnn

n
 GßÓ öuõhºÁ›ø\US GÀø» 

C¸US÷©¯õÚõÀ, AuøÚU PõsP. 

 (B) SøÓ¯õu öuõhºÁ›ø\ ÷©ÀÁµ®¦ öPõshx 
GÛÀ J¸[S® GÚU Põs¤. 

Or 

 (c) Show that the series ∑
∞

=1

1

n n
 is divergent. 

 (d) If ∑
∞

=1n

na  is a convergent series, show that 

0lim =
∞→ n

n
a . 
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 (C) ∑
∞

=1

1

n n
 GßÓ öuõhº Â›²® GÚU Põs¤. 

 (D) ∑
∞

=1n

na  Gß£x Kº J¸[S öuõhº GÛÀ, 

0lim =
∞→ n

n
a  GÚU Põs¤. 

———————  


