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CO-ORDINATE GEOMETRY AND
MATHEMATICAL PROGRAMMING

funsZ'kkad T;kfefr vkSj xf.krh; izksxzkfeax

Time : 2 Hours] [Max. Marks : 35

Note :– This paper is of Thirty five (35) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the questions
contained in these Sections according to the detailed
instructions given there in. Candidates should limit
their answers to the questions on the given answer
sheet. No additional (B) answer sheet will be
issued.

;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa
^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,
foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ
vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer
j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh
tk;sxhA

Section–A

([k.M–v)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19
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Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

[k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Which conics do the following equations represent ?

Find their centers and find the equations of the conic

with respect to the axes passing through the center ?

(a) 36x2 + 24xy + 29y2 – 72x + 126y + 81 = 0

(b) 2 22 3 3 6 4 5 0y xy x x y− + + − + =

fuEu lehdj.k dkSuls 'kkado fu:fir djrs gSa \ muds dsUæ

Kkr dhft, rFkk dsUæ ls xqtjus okys v{kksa ds lkis{k 'kkado ds

lehdj.k Kkr dhft, %

(v) 36x2 + 24xy + 29y2 – 72x + 126y + 81 = 0

(c) 2 22 3 3 6 4 5 0y xy x x y− + + − + =

2. Find the equations of the generating lines passing through

the points (2, –1, 4/3) of the hyperbola 
2 2 2

1.
4 9 16

x y z
+ − =

vfrijoy;t 
2 2 2

1
4 9 16

x y z
+ − =  ds fcUnq (2, –1, 4/3) ls

xqtjus okys tud js[kkvksa ds lehdj.k Kkr dhft,A
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3. Solve the following linear programming problem by

Simplex method :

Maximize :

Z = x1 + 5x2

Subject to :

3x1 + 4x2 ≤ 6

and                        x1, x2 ≥ 0

fuEufyf[kr jSf[kd izksxzkeu leL;k dks flEiysDl fof/k }kjk gy

dhft, %

vf/kdre %

Z = x1 + 5x2

izfrca/k %

3x1 + 4x2 ≤ 6

,oa                         x1, x2 ≥ 0

4. Find the solution of the following problem by writing

its dual problem :

Maximize :

Z = 4x1 + x2

Subject to :

3x1 + 4x2 ≥ 20

x1 + 5x2 ≥ 15

and                       x1, x2 ≥ 0
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fuEufyf[kr leL;k dh }Sr leL;k fy[kdj mldk gy Kkr

dhft, %

vf/kdre %

Z = 4x1 + x2

izfrca/k %

3x1 + 4x2 ≥ 20

x1 + 5x2 ≥ 15

,oa                        x1, x2 ≥ 0

5. Prove that :

ax2 + by2 + cz2 + 2ux + 2vy + 2wz + d = 0

represents a cone, if 
2 2 2u v w

d
a b c

+ + = .

fl¼ dhft, %

ax2 + by2 + cz2 + 2ux + 2vy + 2wz + d = 0

fd ,d 'kadq dks izn£'kr djrk gS ;fn 
2 2 2u v w

d
a b c

+ + = A

Section–B

([k.M–c)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16



K–36 ( 5 ) P.T.O .

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

[k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Plane 1
x y z

a b c
+ + =  coordinates meet at A, B, C

respectively. Find the equation of the sphere OABC,

where O is the origin.

lery 1
x y z

a b c
+ + =  funsZ'kkadksa dks Øe'k% A, B, C ij

feyrk gSA xksys OABC dk lehdj.k Kkr dhft,] tgk¡ O ewy

fcUnq gSA

2. Find the equation of the tangent plane at a point (1, 2,

3) on the sphere x2 + y2 + z2 – 5x + 6y – 3z – 12 = 0.

xksys x2 + y2 + z2 – 5x + 6y – 3z – 12 = 0 ds fcUnq (1, 2,

3) ij Li'kZ lery dk lehdj.k Kkr dhft,A

3. Prove that a sphere, which intersects two other sphere

S1 = 0 and S2 = 0 perpendicularly, will also intersect

sphere lS1 + nS2 = 0 orthogonally.

fl¼ dhft, fd ,d xksyk] tks nks xksyksa S1 = 0 vkSj S2 = 0 dks

ykfEcd :i ls dkVrk gS] og lS1 + nS2 = 0 dks Hkh ykfEcd

:i ls dkVsxkA
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4. Find the equation of the right circular cone whose vertex
is the origin, axis is Z-axis and semivertex is the angle
60°.

ml yEc o`fÙk; 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ ewy

fcUnq Z-v{k rFkk v¼Z'kh"kZ dks.k 60° gSA

5. Find the equation of the right circular cylinder whose

axis is 
2 1 0

1 1 3

x y z− − −
= =  and which passes through

the point (0, 0, 3).

ml yEc o`fÙk; csyu dk lehdj.k Kkr dhft, ftldh v{k

2 1 0

1 1 3

x y z− − −
= =  gS rFkk tks fcUnq (0, 0, 3) ls xqtjrk gSA

6. Find the condition that the following straight lines are
mutually polar lines with respect to the conic Ax2 +
By2 + Cz2 = 1.

'kkadot Ax2 + By2 + Cz2 = 1 ds lkis{k fuEu ljy js[kkvksa

ds ijLij /kzqoh; js[kk,¡ gksus dk izfrca/k Kkr dhft,A

−− − − − −
= = = = 31 1 1 2 2

1 1 1 2 2 3

;
z zx x y y z z x x y y

l m n l m n

7. Find the coordinates of the center of the conic :

x2 + y2 + z2 – 2yz + 2zx – 2xy – 2x

+ 2y – 2z – 3 = 0

'kkadot %

x2 + y2 + z2 – 2yz + 2zx – 2xy – 2x

+ 2y – 2z – 3 = 0

ds dsUæ ds funsZ'kkad Kkr dhft,A
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8. Solve the following linear programming problem by

graph method :

Maximize :

Z = 4x + 3y

Subject to :

2x = 3y < 6

2y – 3x ≤ 3

      2y ≤ 5

2x + y ≤ 4

and                        x, y ≥ 0

ys[kkfp= fof/k ls fuEufyf[kr jSf[kd izksxzkeu leL;k dks gy

dhft, %

vf/kdre %

Z = 4x + 3y

izfrca/k %

2x = 3y < 6

2y – 3x ≤ 3

      2y ≤ 5

2x + y ≤ 4

,oa                         x, y ≥ 0

**************


