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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
%X«`›_X Yy ( Assignment) : ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

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

búˆ Yy ( 6th Paper : Analytical Geometry ) 
Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 50 Weightage of Marks : 30%  

 
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) α=θ  A[˝e β=θ  ◊[˝≥V«„Tˆ θ+= cos1 e
r
l

 Ac˜O 

Eı◊S„EıÃ[˝ =YÃ[˝ %◊·¯Tˆ &`ÔEı•„Ã^Ã[˝ ÊªK˜V◊[˝≥V«Ã[˝ ÿöˆÁXÁ·¯ 

◊XSÔÃ^ EıÃ[˝”X*   5 

(F) Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO Y“Vw¯ aÃ[˝_„Ã[˝FÁGÁ]› ÂEıÁ„XÁ 

Tˆ_ AEı◊ªRÙO ÂEı≥V–›Ã^ Eı◊SEı„Ã^Qˆ„Eı Â^ [˝y‘„Tˆ ÊªK˜V Eı„Ã[˝ 

TˆÁÃ[˝ ÂEı≥V–a]…c˜ AEı◊ªRÙO Eı◊S„EıÃ[˝ =YÃ[˝ %[˝◊ÿöˆTˆ* 5 

2* (Eı) ^◊V P C Q ◊[˝≥V« 1
2

2

2

2
=+

b

y

a

x
 =Y[˝ „w¯Ã[˝ V«◊ªRÙO 

%X«[˝μ˘› [˝ÓÁ„aÃ[˝ Y“Á‹ôˆ◊[˝≥V« c˜Ã^, Tˆ„[˝ ÂVFÁX Â^,         

P  C Q ◊[˝≥V«„Tˆ &`ÔEı•„Ã^Ã[˝ ÊªK˜V◊[˝≥V«Ã[˝ aá˚ÁÃ[˝YU 

2
2

2

2

2
=+

b

y

a

x . 5 

 (F) P ( a, b, c ) ◊[˝≥V« ÂU„Eı ÿöˆÁXÁ·¯ Tˆ_ a]…„c˜Ã[˝ =YÃ[˝ 

PL, PM, PN _∂ëˆ ªRÙOÁXÁ c˜_* ÂVFÁX Â^ LMN Tˆ„_Ã[˝ 

a]›EıÃ[˝S c˜„[˝ 2=++
c
z

b
y

a
x . 5 

3* (Eı) 0561244 22 =+−−++ yxyxyx  Ac˜O 

a]›EıÃ[˝S◊ªRÙO„Eı Y“Á]ÁSÓ %ÁEıÁ„Ã[˝ Ã[˝÷YÁ‹ôˆÃ[˝ EıÃ[˝”X A[˝e 

Ac˜O a]›EıÃ[˝S Â^ Eı◊SEı Y“EıÁ` Eı„Ã[˝ TˆÁÃ[˝ Y“E ı◊Tˆ 

=‰{F EıÃ[˝”X*   5 

 (F) ÂVFÁX Â^ 12

2

2

2
=+

b
y

a
x

 
Ac˜O =Y[˝ „w¯Ã[˝ Â^ LÓÁ a]…c˜ 

ÂEı‰≥V– a]„EıÁS =dY~ Eı„Ã[˝ TˆÁ„VÃ[˝ Â]Ã[˝” a]…„c˜Ã[˝ 

aá˚ÁÃ[˝ YU c˜„[˝ 224

2

4

2 11
bab

y
a
x

+=+ *  5 
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4* (Eı) 1=− yx  aÃ[˝_„Ã[˝FÁ◊ªRÙO 0672 22 =+− yxyx Ac˜O 

ÂÃ[˝FÁ•Ã^„Eı A A[˝e B ◊[˝≥V«„Tˆ ÊªK˜V Eı„Ã[˝* AB-AÃ[˝ 

ÈVHÔÓ ◊XSÔÃ^ EıÃ[˝”X C AB-AÃ[˝ ]W˝Ó◊[˝≥V«Ã[˝ ÿöˆÁXÁ·¯ ◊XSÔÃ^ 

EıÃ[˝”X*   5 

 (F) 0222222 =+++++ hxygzxfyzczbyax  Ac˜O 

a]›EıÃ[˝S •ÁÃ[˝Á a…◊ªJÙTˆ `·«¯Ã[˝ ◊TˆX◊ªRÙO YÃ[˝&Ã[˝ _∂ëˆ 

EıÁ◊Ã[˝EıÁ ÂÃ[˝FÁ UÁEı„[˝ ^◊V 0=++ cba  c˜Ã^, A◊ªRÙO 

Y“]ÁS EıÃ[˝”X*   5 

 ◊[˝\ˆÁG – Fı 

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

5* Y“]ÁS EıÃ[˝”X Â^ [˝◊c˜ÿöˆf ÂEıÁ„XÁ ◊[˝≥V« ÂU„Eı AEı◊ªRÙO YÃ[˝Á[˝ „w¯Ã[˝ 

=YÃ[˝ ªJÙÁÃ[˝◊ªRÙO %◊\ˆ_∂ëˆ ªRÙOÁXÁ aïˆ[˝*   6  

6* ),( αaA , ),( βbB  ÂEıÁ„XÁ [˝ „w¯Ã[˝ AEı◊ªRÙO [˝ÓÁ„aÃ[˝ Y“Á‹ôˆ◊[˝≥V«* 

B [˝ „w¯Ã[˝ Â]Ã[˝” a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6  

7* AEı◊ªRÙO a]„EıÁS› ◊≈y\«ˆL AEı◊ªRÙO a]YÃ[˝Á[˝ „w¯Ã[˝ %‹ôˆGÔTˆ* Y“]ÁS 

EıÃ[˝”X Â^ B ◊≈y\«ˆ„LÃ[˝ a]„EıÏ◊SEı ◊[˝≥V«„Tˆ %◊·¯Tˆ &`ÔEı 

%◊Tˆ\«ˆ„LÃ[˝ =YÃ[˝ _∂ëˆ* 6  

8* 0564242 2 =++−++ zyxzxy  Ac˜O a]›EıÃ[˝S◊ªRÙO Â^ 

ÂEıÁÃ^Á◊QŒˆEı◊ªRÙO a…ªJÙXÁ Eı„Ã[˝ TˆÁÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 6  

9* 01120108 =−++ zyx  Ac˜O a]Tˆ„_Ã[˝ a]Á‹ôˆÃ[˝Á_ 

1
41625

222
=−+ zyx

 YÃ[˝Á[˝ w¯◊ªRÙOÃ[˝ EıÁ◊Ã[˝EıÁ ÂÃ[˝FÁÃ[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X*   6  

10* ÂVFÁX Â^ ◊≈y]Á◊≈yEı EıÁ„Tˆ¤a›Ã^ %l˘-AÃ[˝ %UÔ„GÁXÁ_ 

(orthogonal)  Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ Zı„_ V«◊ªRÙO ◊[˝≥V«Ã[˝ ]„W˝Ó V…Ã[˝±ºˆ a[˝ÔVÁ 

%ªJÙ_ UÁ„Eı* 6 

◊[˝\ˆÁG – Gı 

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

11* ÂVFÁX Â^ 4a XÁ◊\ˆ_∂ëˆ ◊[˝◊`rÙ AEı◊ªRÙO %◊W˝[˝ „w¯Ã[˝ &`Ô„EıÃ[˝ 

Â]Ã[˝” a]›EıÃ[˝S„Eı ⎟
⎠
⎞

⎜
⎝
⎛ α−θα=

2
sec

2
secar  %ÁEıÁ„Ã[˝ Â_FÁ 

^ÁÃ^*   3 
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12* ÂVFÁX Â^ ]…_◊[˝≥V«GÁ]› A[˝e 02 22 =++ byhxyax  •ÁÃ[˝Á 

a…◊ªJÙTˆ ÂÃ[˝FÁ•„Ã^Ã[˝ =YÃ[˝ _∂ëˆ aÃ[˝_„Ã[˝FÁ•„Ã^Ã[˝ a]›EıÃ[˝S 

02 22 =+− ayhxybx . 3 

13* axyx 422 =+  [˝ w¯ A[˝e axy 42 =  %◊W˝[˝ „w¯Ã[˝ ]„W˝Ó 

aÁW˝ÁÃ[˝S &`Ô„EıÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 

14* 014222 =+−−+ yxyx  [˝ „w¯Ã[˝ aÁ„Y„l˘ ( 2, 3 ) ◊[˝≥V«Ã[˝ 

ÂYÁ_ÁÃ[˝ (polar)-AÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 

15* V«◊ªRÙO Tˆ_ 014632 =+−+ zyx  A[˝e 

042632 =+−+ zyx  AEı◊ªRÙO ÂGÁ_Eı„Eı &`Ô Eı„Ã[˝ ^ÁÃ[˝ 

ÂEı≥V– yzx ==+ 02  ÂÃ[˝FÁÃ[˝ =YÃ[˝ %[˝◊ÿöˆTˆ* ÂGÁ_Eı◊ªRÙOÃ[˝ 

a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X*   3 

16* 
4

3
3

2
2

1 −=
−

=− zyx
 A[˝e 

4
3

3
2

2
1 +=

+
=+ zyx

 ÂÃ[˝FÁ 

V«◊ªRÙOÃ[˝ ]„W˝Ó V…Ã[˝±ºˆ EıTˆ ? 3   

17* ),,( 111 nml  A[˝e ),,( 222 nml  V«◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝      

◊VEÀı-ÂEıÁaÁc˜OX, Ac˜O V«◊ªRÙO aÃ[˝_„Ã[˝FÁ YÃ[˝&Ã[˝ _∂ëˆ* Ac˜O V«◊ªRÙO 

aÃ[˝_„Ã[˝FÁÃ[˝ =YÃ[˝ _∂ëˆ T ˆTˆ›Ã^ AEı◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝ ◊VEÀı-

ÂEıÁaÁc˜OX ◊XSÔÃ^ EıÃ[˝”X* 3 

18* A]X AEı◊ªRÙO _∂ëˆ[˝ w¯ÁEıÁÃ[˝ `·«¯Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X ^Á 

zyx 532 ==  aÃ[˝_„Ã[˝FÁGÁ]› A[˝e ^ÁÃ[˝ %„l˘Ã[˝ a]›EıÃ[˝S 

zyx == . 3 
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English Version 
 

Group – A 

  Answer any two questions. 10 × 2 = 20 

1. (a) Find the coordinates of the point of 

intersection of the two tangents drawn at 

the points α=θ  and β=θ  to the conic 

θ+= cos1 e
r
l . 5 

(b) Prove that the centres of sections of a 

central conicoid that pass through a given 

straight line lie on a conic. 5 

2. (a) If P and Q be end points of two conjugate 

diameters of the ellipse 1
2

2

2

2
=+

b

y

a
x , then 

show that the locus of the point of 

intersection of the tangents at P and Q       

is 2
2

2

2

2
=+

b

y

a
x . 5 

 (b) Perpendiculars PL, PM, PN are drawn from 

the point P ( a, b, c ) to the coordinate 

planes. Show that the equation of the plane 

LMN is 2=++
c
z

b
y

a
x . 5 

3. (a) Reduce the equation  

  0561244 22 =+−−++ yxyxyx  to its 

canonical form and determine the nature of 

the conic represented by it.  

   5 

 (b) Show that the locus of the poles of the 

chords of the ellipse 12

2

2

2
=+

b
y

a
x  which 

subtend a right angle at the centre is 

224

2

4

2 11
bab

y
a
x

+=+ . 5 

4. (a) The straight line 1=− yx  intersects 

0672 22 =+− yxyx  at the points A and B. 

Find the length of the segment AB and 

coordinates of the mid-point of AB. 5 
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 (b) The cone represented by the equation 

0222222 =+++++ hxygzxfyzczbyax  will 

have three mutually perpendicular 

generators if 0=++ cba . Prove this result.  

   5 

Group – B 

  Answer any three questions. 6 × 3 = 18 

5. Prove that four normals may be drawn from an 

external point to a hyperbola. 6  

6. ),( αaA , ),( βbB  are end points of a diameter of 

a circle. Find the polar equation of the circle. 6  

7. A right angled triangle is inscribed in a 

rectangular hyperbola. Prove that the tangent to 

the hyperbola at the vertex of the right angle is 

perpendicular to the hypotenuse.  6  

8. Find the nature of the quadric represented by 

0564242 2 =++−++ zyxzxy . 6  

9. Find the equation of the generators of the 

hyperboloid 1
41625

222
=−+ zyx

 which are parallel 

to the plane 01120108 =−++ zyx . 6  

10. Show that in an orthogonal transformation of 

three dimensional coordinate axes, the distance 

between two points remains invariant. 6 

Group – C 

  Answer any four questions. 3 × 4 = 12 

11. Show that the polar equation of the tangent to a 

parabola with latus rectum 4a can be expressed 

in the form ⎟
⎠
⎞

⎜
⎝
⎛ α−θα=

2
sec

2
secar . 3 

12. Show that the equation of the pair of straight 

lines through the origin perpendicular to the pair 

of straight lines 02 22 =++ byhxyax  is 

02 22 =+− ayhxybx . 3 

13. Find the equation to the common tangent of the 

circle axyx 422 =+  and the parabola axy 42 = .  

  3 
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14. Find the equation of the polar of the point ( 2, 3 ) 

with respect to the circle 014222 =+−−+ yxyx .  

  3 

15. Two planes 014632 =+−+ zyx  and 

042632 =+−+ zyx  are tangent planes to the 

sphere whose centre lies on yzx ==+ 02 . Find 

the equation of the sphere. 3 

16. Find the distance between the lines 

4
3

3
2

2
1 −=

−
=− zyx  and 

4
3

3
2

2
1 +=

+
=+ zyx . 3   

17. ),,( 111 nml  and ),,( 222 nml  are direction cosines 

of two perpendicular lines. Find the direction 

cosines of a line which is perpendicular to both 

the given lines. 3 

18. Find the equation of the right circular cone 

which passes through the line zyx 532 ==  and 

has the line zyx ==  as its axis. 3 
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