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SECTION A — (5 × 5 = 25 marks)  

Answer any FIVE questions.  

Each question carries 5 marks. 

1. Find the equation of the plane through the point ( )2,3,1−  and perpendicular to the 
planes 522 =++ zyx  and 8233 =++ zyx . 

 ( )2,3,1−  ¼…§æþ$Ðèþ# Væü$…yé ´ù™èþ* 522 =++ zyx  Ðèþ$ÇÄæý$$ 8233 =++ zyx  ™èþÌêËMæü$ Ë…º…V> 

E è̄þ² ™èþË… çÜÒ$MæüÆæÿ×ýÐèþ$$ Mæü¯èþ$Vö¯èþ$Ðèþ$$. 

2. Find the angle between the planes 62 =+− zyx ,  72 =++ zyx . 

 62 =+− zyx ,  72 =++ zyx  ™èþÌêË Ðèþ$«§æþÅ Mø×ý… Mæü¯èþ$MøP…yìþ. 

3. Find the Symmetric form  of equations of the line 
8320622 −−+==−−+ zyxzyx . 

 8320622 −−+==−−+ zyxzyx  ÆóÿRê çÜÒ$MæüÆæÿ×êËMæü$ ÝûçÙxÐèþ Ææÿ*ç³Ðèþ$$ Mæü¯èþ$MøP…yìþ. 

4. Find the equation of the plane which contains the lines 
4

3
1
1

2
1 −=

−
+=− zyx

 and is 

perpendicular to the plane 122 =++ zyx . 

 
4

3
1
1

2
1 −=

−
+=− zyx

 A ó̄þ çÜÆæÿâæý ÆóÿQ è̄þ$ MæüÍW E…yìþ 122 =++ zyx  A¯óþ ™èþËÐèþ$$¯èþMæü$ Ë…º…V> 

E…yóþ çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$ Mæü¯èþ$MøP…yìþ. 

5. If 21, rr  are radii of two orthogonal spheres, then show that the radius of circle of 

their intersection is 
2
2

2
1

21

rr
rr
+

. 

 Æðÿ…yæþ$ Ë…ºVøâêË ÐéÅÝëÆ>¦Ë$ ÐèþÆæÿ$çÜV> 21, rr  Ë$ AÆÿ$$¯èþ Ðésìý Q…yæþ è̄þ Ðèþ–™èþ¢… Äñý$$MæüP ÐéÅÝëÆæÿ¦… 

2
2

2
1

21

rr
rr
+

 A° ^èþ*ç³…yìþ. 
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6. Find the equation of the spheres passing through the circle 0,4222 ==++ zzyx  

and is intersected by the plane 022 =++ zyx  in a circle of radius 3. 

 0,4222 ==++ zzyx  VæüË Ðèþ–™èþ¢Ðèþ$$ Væü$…yé´ùÄôý$ Ðèþ$ÇÄæý$$ 022 =++ zyx  ™èþË…^óþ Q…yìþ…ç³ºyìþ  

3 ÐéÅÝëÆæÿ¦Ðèþ$$V> VæüË Ðèþ–™èþ¢Ðèþ$$ÌZ Væü$…yé ´ùÄôý$ Vøâæý çÜÒ$MæüÆæÿ×êË è̄þ$ Mæü¯èþ$MøP…yìþ. 

7. Find the equation to the cone which passes through the three coordinate axes and 

the line 
321
zyx =

−
=  and 

112
zyx == . 

 °Ææÿ*ç³M>„>Ë Væü$…yé ´ù™èþ* 
321
zyx =

−
=  Ðèþ$ÇÄæý$$ 

112
zyx ==  f è̄þMæü ÆóÿQË$ VæüË Ôèý…Q$ 

çÜÒ$MæüÆæÿ×ê°² Mæü è̄þ$MøP…yìþ. 

8. Prove that that cone 0222 =++ czbyax  and 0
222

=++
c
z

b
y

a
x

 are reciprocal. 

 0222 =++ czbyax  A è̄þ$ Ôèý…Q$Ðèþ# Äñý$$MæüP ÑÌZÐèþ$ Ôèý…Q$Ðèþ# 0
222

=++
c
z

b
y

a
x

 A° °Ææÿ*í³…^èþ…yìþ. 

SECTION B — (5 × 10 = 50 marks) 

Answer ALL the questions.  

Each question carries 10 marks. 

9. (a) A variable plane is at a constant distance P3  from the origin and meets the 
coordinate axes in CBA ,, . Show that the locus of the centroid of the ABCΔ  

is 2222 −−−− =++ pzyx . 

  JMæü ^èþÆæÿ™èþËÐèþ$$ Ðèþ$*Ë ¼…§æþ$Ðèþ# ¯èþ$…_ GËÏç³šyæþ$ P3  §æþ*ÆæÿÐèþ$$ÌZ E…r*  °Ææÿ*ç³M>„æüË¯èþ$ 

CBA ,,  Ë Ðèþ§æþª Q…yìþ…^èþ$^èþ$ è̄þ²¨. ABCΔ  Äñý$$MæüP Móü…{§é ¿êçÜÐèþ$$ Äñý$$MæüP ¼…§æþ$ ç³£æþÐèþ$$ 

2222 −−−− =++ pzyx  A° ^èþ*ç³…yìþ. 

Or 

 (b) Show that 0615105461294 222 =+−+++−−++ zyxxyzxyzzyx  represents 

a pair of parallel planes and find the distance between them. 

  0615105461294 222 =+−+++−−++ zyxxyzxyzzyx  çÜÒ$MæüÆæÿ×ý… Æðÿ…yæþ$ 

çÜÐèþ*…™èþÆæÿ ™èþÌêË¯èþ$ çÜ*_çÜ$¢…§æþ° ^èþ*ç³…yìþ. Ðèþ$ÇÄæý$$ Ðé° Ðèþ$«§æþÅ Ë…º§æþ*Æ>°² Mæü¯èþ$MøP…yìþ. 
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10. (a) Show that the lines 
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1 −=−=−−=−=− zyxzyx

 are coplanar. 

Also find their point of intersection and the plane containing the lines. 
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 ÆóÿQË$ çÜ™èþ¡Äæý*Ë° ^èþ*ç³…yìþ. C…M> Ðé° 

ÐèþÅ†^óþe§æþMæü ¼…§æþ$Ðèþ# Mæü¯èþ$MøP…yìþ Ðèþ$ÇÄæý$$ Ðésìý Væü$…yé ´ùÄôý$ ™èþËÐèþ$$¯èþ$ Mæü¯èþ$MøP…yìþ. 

Or 

 (b) Find the shortest distance and the equations of S.D. between the lines 
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 A¯èþ$ ÆóÿQË Ðèþ$«§æþÅ A™èþÅËμ §æþ*Æ>°² Ðèþ$ÇÄæý$$ 

A™èþÅËμ §æþ*Ææÿ ÆóÿQ çÜÒ$MæüÆæÿ×êË¯èþ$ Mæü¯èþ$MøP…yìþ. 

11. (a) Show that the two circles ;02,02222 =−+−=+−++ zyxzyzyx  

,053222 =−+−+++ zyxzyx  0142 =−+− zyx  lie on the same Sphere and 
find its equation. 

  ;02,02222 =−+−=+−++ zyxzyzyx ,053222 =−+−+++ zyxzyx  

0142 =−+− zyx  A¯óþ Æðÿ…yæþ$ Ðèþ–™é¢Ë$ JMóü VøâæýÐèþ$$ò³O E…sêÄæý$° ^èþ*í³ §é° çÜÒ$MæüÆæÿ×ýÐèþ$$ 

Mæü¯èþ$MøP…yìþ. 

Or 

 (b) Find the equations of the sphere through the circle ,1222 =++ zyx  
6542 =++ zyx  and touching the plane 0=z . 

  ,1222 =++ zyx  6542 =++ zyx  A¯óþ Ðèþ–™èþ¢… Væü$…yé ´ù™èþ* Ðèþ$ÇÄæý$$ 0=z  ™èþÌê°²  

çÜμ–Õ…^óþ VøâêË çÜÒ$MæüÆæÿ×êË$ Mæü¯èþ$MøP…yìþ. 

12. (a) Find the limiting points of the coaxial system of spheres 
,06224222 =++−+++ zyxzyx  06242222 =+−−+++ zyxzyx . 

  ,06224222 =++−+++ zyxzyx  06242222 =+−−+++ zyxzyx  VøâêË™ø 

çÜçßý™èþË VøâæýçÜÆæÿ×ìýMìü AÐèþ«¨ ¼…§æþ$Ðèþ#Ë$ Mæü è̄þ$MøP…yìþ. 

Or 

 (b) Find the equation of the cone with vertex ( )3,4,5  and ,623 22 =+ yx 0=+ zy  
as base. 

  ( )3,4,5  ÖÆæÿÛ… V> è̄þ* ,623 22 =+ yx 0=+ zy A ó̄þ¨ ¿æý*Ðèþ{Mæü…V> è̄þ* VæüË Ôèý…Q$Ðèþ Äñý$$MæüP 

çÜÒ$MæüÆæÿ×ý… Mæü¯èþ$MøP…yìþ. 
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13. (a) Find the vertex of the cone  

  020219865432 222 =−−−+−+−+− zyxzxyzxyzyx . 

  020219865432 222 =−−−+−+−+− zyxzxyzxyzyx  A¯óþ Ôèý…Q$Ðèþ#¯èþMæü$ ÖÆæÿÛ… 

Mæü¯èþ$MøP…yìþ. 

Or 

 (b) Prove that the equation 0=±± hzgyfx  represents a cone that touches 

the coordinate planes and find its reciprocal cone.  

  0=±± hzgyfx  çÜ*_…^óþ Ôèý…Q$Ðèþ# °Ææÿ*ç³Mæü ™èþÌêË¯èþ$ çÜμÇØçÜ$¢…§æþ° ^èþ*í³, ©° ÑÌZÐèþ$ 

Ôèý…Q$ çÜÒ$MæüÆæÿ×ý… Mæü¯èþ$MøP…yìþ. 

–––––––––––––––– 


