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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

búˆ Yy ( 6th Paper : Analytical Geometry ) 
a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

◊[˝\ˆÁG — Eı 
Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) ÂVFÁX Â^ 4a XÁ◊\ˆ_∂ëˆ (latus rectum) ◊[˝◊`rÙ 

%◊W˝[˝ „w¯Ã[˝ &`Ô„EıÃ[˝ Â]Ã[˝” a]›EıÃ[˝S„Eı 

⎟
⎠
⎞⎜

⎝
⎛ −=

2
sec

2
sec αθαar  Ac˜OÃ[˝÷„Y Y“EıÁ` EıÃ[˝Á ^ÁÃ^*  

   5 

 (F) ÂVFÁX Â^ bzcyx += , cxazy +=  A[˝e 

aybxz +=  Ac˜O Tˆ_m◊_ ^◊V AEıc˜O aÃ[˝_„Ã[˝FÁGÁ]› 

c˜Ã^, TˆÁc˜„_ 12222 =+++ abccba  c˜„[˝* 5 

2* (Eı) ^◊V ),( βα  ÿöˆÁXÁ·¯◊[˝◊`rÙ ◊[˝≥V«Ã[˝ axy 42 =  %◊W˝[˝ w¯ 

aÁ„Y„l˘ ÂYÁ_ÁÃ[˝ (polar) ^◊V byx 42 =  

%◊W˝[˝ w¯◊ªRÙO„Eı &`Ô Eı„Ã[˝, ÂVFÁX Â^ ),( βα  ◊[˝≥V«Ã[˝ 

aá˚ÁÃ[˝YU c˜„[˝ 02 =+ abxy * 5 

 (F) A]X AEı◊ªRÙO ÂGÁ_„EıÃ[˝ (sphere) a]›EıÃ[˝S ◊XSÔÃ^ 

EıÃ[˝”X Â^FÁ„X 0227222 =+−+++ zyzyx , 

8432 =++ zyx  Ac˜O [˝ w¯◊ªRÙO AEı◊ªRÙO mÃ[˝”[˝ w¯ (great 

circle)*
 

5 

3* (Eı) A]X AEı◊ªRÙO Eı◊S„EıÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X ^Á 

043 =−− yx  A[˝e 0=+ yx  aÃ[˝_„Ã[˝FÁ V«◊ªRÙOÃ[˝ 

ÊªK˜V◊[˝≥V« C 05463 22 =+−−+− yxyxyx  

A[˝e  023214373 22 =+−−−+ yxyxyx  

Eı◊SEı V«◊ªRÙOÃ[˝ ÊªK˜V◊[˝≥V«GÁ]›* 5 

 (F) 
2

2
3

1
4

−=
+

= zyx  A[˝e 

32306325 −+−==+−− zyxzyx   

aÃ[˝_„Ã[˝FÁ V«◊ªRÙOÃ[˝ ]W˝Ó[˝Tˆfi X…ÓXTˆ] V…Ã[˝±ºˆ A[˝e X…ÓXTˆ] 

V…Ã[˝„±ºˆÃ[˝ a]›EıÃ[˝S◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 5 

4* (Eı) byaxyx +=+ 22  A[˝e 1=+
b
y

a
x  A„VÃ[˝ 

ÊªK˜V◊[˝≥V«•Ã^„Eı ]…_◊[˝≥V«Ã[˝ aÁ„U aÃ[˝_„Ã[˝FÁ •ÁÃ[˝Á ^«N˛ 

EıÃ[˝„_ Â^ V«◊ªRÙO aÃ[˝_„Ã[˝FÁ YÁCÃ^Á ^ÁÃ^, TˆÁ„VÃ[˝ %‹ôˆ[˝ÔTˆfi 

ÂEıÁS ◊XSÔÃ^ EıÃ[˝”X* 5 
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 (F) Â^ a]Tˆ_ 
53

2
2

1 zyx =
−
+

=−  aÃ[˝_„Ã[˝FÁGÁ]› A[˝e 

02 =++− zyx  a]Tˆ„_Ã[˝ aÁ„U _∂ëˆ, TˆÁÃ[˝ 

a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 5 

 ◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* 04514656 22 =++−−− yxyxyx  a]›EıÃ[˝S◊ªRÙO„Eı 

%ÁV`ÔÁEıÁ„Ã[˝ (canonical form)  Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X A[˝e 

Eı◊SEıÁ◊ªRÙOÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 6 

6* θθ sincos BA
r
l +=  aÃ[˝_„Ã[˝FÁ◊ªRÙOÃ[˝ θcos1 e

r
l +=

Eı◊S„EıÃ[˝ &`ÔEı c˜[˝ÁÃ[˝ `Tˆ¤ ◊XSÔÃ^ EıÃ[˝”X* 6 

7* ÂVFÁX Â^ 2cxy =  YÃ[˝Á[˝ „w¯Ã[˝ Â^ ÂEıÁX &`Ô„EıÃ[˝ 
222 ayx =+  [˝ „w¯Ã[˝ aÁ„Y„l˘ Â]Ã[˝”◊[˝≥V« (pole) a]„Eı◊≥V–Eı 

A[˝e %X«Ã[˝÷Y YÃ[˝Á[˝ „w¯Ã[˝ =YÃ[˝ %[˝◊ÿöˆTˆ* 6 

8* 014222222 =++−++−−++ zyxzxyzxyzyx

a]›EıÃ[˝S◊ªRÙO„Eı TˆÁÃ[˝ %ÁV`ÔÁEıÁ„Ã[ ˝(canonical form)  

Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X A[˝e ÂVFÁX Â^ A◊ªRÙO AEı◊ªRÙO %◊W˝[˝ w¯›Ã^ 

Â[˝_X a…◊ªJÙTˆ Eı„Ã[˝* 6 

9* 62632 =+− zyx ; 

058224222 =−−+−++ zyxzyx   

 Ac˜O [˝ „w¯Ã[˝ ÂEı≥V– C [˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X* 6 

10* AEı◊ªRÙO _∂ëˆ[˝ w¯›Ã^ `·«¯Ã[˝ %W˝Ô`›bÔ ÂEıÁS φ  A[˝e A◊ªRÙO x-%l˘, 

y-%l˘ C zyx ==  aÃ[˝_„Ã[˝FÁ a]…c˜ ◊V„Ã^ %◊Tˆy‘Á‹ôˆ c˜Ã^* 

ÂVFÁX Â^ 349sec2 −=φ .      6 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* Y“]ÁS EıÃ[˝”X Â^ %l˘•„Ã^Ã[˝ H«SÔ„XÃ[˝ Zı„_ ◊≈y\«ˆ„LÃ[˝ Âl˘yZı_ 
%Y◊Ã[˝[˝◊Tˆ¤Tˆ UÁ„Eı* 3 

12* 
θcos25

2
−

= lr  Ac˜O [˝y‘„Ã[˝FÁ◊ÿöˆTˆ l«˘V–Tˆ] V…Ã[˝Eı (radius 

vector) ◊[˝◊`rÙ ◊[˝≥V«◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 
13* k-AÃ[˝ ÂEıÁXÀ ]Á„XÃ[˝ LXÓ 

067522 =+−−++ yxykxyx  a]›EıÃ[˝S◊ªRÙO AEı ÂLÁQÕˆÁ 
aÃ[˝_„Ã[˝FÁÃ[˝ a]›EıÃ[˝S c˜„Tˆ YÁ„Ã[˝ ? 3 

14* θ2cos22 ar =  Â]Ã[˝” a]›EıÃ[˝S◊ªRÙO„Eı EıÁ„Tˆ¤a›Ã^ a]›EıÃ[˝„S 
Y“EıÁ` EıÃ[˝”X* 3 

15* V«◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝ %X«YÁTˆ ◊VG·¯ ^UÁy‘„] 13,12,5 −  A[˝e 
5,4,3−  c˜„_ TˆÁ„VÃ[˝ ]W˝Ó[˝Tˆfi ÂEıÁS◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 

16* a-AÃ[˝ ÂEıÁXÀ ]Á„XÃ[˝ LXÓ 3azyx =++  a]Tˆ_◊ªRÙO 

06222222 =−−−−++ zyxzyx  ÂGÁ_„EıÃ[˝ &`ÔTˆ_ 

(tangent plane) c˜„[˝ ? 3 

17* )5,3,4( −  ◊[˝≥V«GÁ]› a]Tˆ„_Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X ^Á    
y -%l˘„Eı W˝ÁÃ[˝S Eı„Ã[˝* 3 

18* ◊TˆX◊ªRÙO W˝XÁ±¡Eı %l˘ W˝ÁÃ[˝SEıÁÃ[˝› _∂ëˆ[˝ w¯ÁEıÁÃ[˝ `·«¯Ã[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X* 3 
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( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Show that polar equation of the tangent     

to a parabola with latus rectum 4a          
can be expressed in the form 

⎟
⎠
⎞⎜

⎝
⎛ −=

2
sec

2
sec αθαar . 5 

 b) Show that if the planes bzcyx += , 

cxazy += , aybxz +=  pass through one 

straight line, then 12222 =+++ abccba . 5  
2. a) If the polar of a point ),( βα  with respect to 

the parabola axy 42 =  touches the 

parabola byx 42 = , show that the locus of 

the point ),( βα  is 02 =+ abxy . 5 

 b) Find the equation of the sphere for which 

the circle 0227222 =+−+++ zyzyx , 
8432 =++ zyx   is a great circle. 5 

3. a) Find the equation of the conic which   
passes through point of intersection of     
the straight lines 043 =−− yx  and       

0=+ yx  and the point of intersection of 

the  conics 05463 22 =+−−+− yxyxyx  

and 023214373 22 =+−−−+ yxyxyx . 5 

 b) Find the shortest distance between the 

straight lines 
2

2
3

1
4

−=
+

= zyx  and 

32306325 −+−==+−− zyxzyx . Find 
also the equation of the shortest distance. 5 

4. a) Find the angle between the lines joining the 
origin to the points of intersection of the 

curves byaxyx +=+ 22  and 1=+
b
y

a
x . 5 

 b) Find the equation of the plane which 
passes through the straight line 

53
2

2
1 zyx =

−
+

=−  and perpendicular to the 

plane 02 =++− zyx .
 

5 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Reduce the equation 

04514656 22 =++−−− yxyxyx  
 to its canonical form and determine the nature of 

the conic. 6  
6. Find the condition that the line 

θθ sincos BA
r
l +=  touches the conic 

θcos1 e
r
l += . 6 

7. Show that the poles of the hyperbola 2cxy =  

with respect to the circle 222 ayx =+  lies on 
concentric and similar hyperbola. 6 
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8. Reduce the equation 

014222222 =++−++−−++ zyxzxyzxyzyx  
to canonical form and show that it represents a 
parabolic cylinder. 6 

9. Find the centre and radius of the circle given by 
62632 =+− zyx ; 

058224222 =−−+−++ zyxzyx . 6 
10. The semi-vertical angle of a right circular cone    

is φ  and it passes through x-axis, y-axis         
and zyx ==  straight lines. Show that 

349sec2 −=φ . 6 
Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Prove that the area of a triangle remains 
invariant under rotation of axes of coordinates. 3 

12. Find the point on the conic 
θcos25

2
−

= lr  having 

minimum radius vector. 3 

13. For which value of k will the equation 

067522 =+−−++ yxykxyx  represent a pair of 
straight lines ? 3 

14. Transform the polar equation θ2cos22 ar =  to 
Cartesian one. 3 

15. Find the angle between two straight lines whose 
direction ratios are 13,12,5 −  and 5,4,3−  
respectively. 3 

16. For what value of a will the plane  

3azyx =++  be a tangent plane to the sphere 

06222222 =−−−−++ zyxzyx  ? 3 

17. Find the equation of a plane passing through the 
point )5,3,4( −  and containing y-axis. 3 

18. Find the equation of right circular cone passing 
through positive axes of coordinates. 3 

    
 


