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Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‗A‘ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Prove that the cones 2 2 2
0a x b y c z    and 

2 2 2

0
x y z

a b c
    are reciprocal to each other. 

fl) dhft, fd ‘kadq 2 2 2
0a x b y c z    dk O;qRØe 

‘kadq 
2 2 2

0
x y z

a b c
    gSA 

2. Two spheres of radii 
1

r  and 
2

r  cut orthogonally. Prove 

that the radius of the common circle is 
1 2

2 2
1 2

r r

r r

. 

1
r  rFkk 

2
r  f=T;k ds nks xksys ijLij yEcor~ dkVrs gSaA 

fl) dhft, fd mHk;fu”B o`Ÿk dh f=T;k 
1 2

2 2
1 2

r r

r r

 gSA 

3. Find the condition for a line to be a generator of a 

central conicoid. 

fdlh js[kk dh dsUnzh; ‘kkadot dh tud js[kk gksus dk 

izfrcU/k Kkr dhft,A 

4. Trace the curve : 

2 2
1 4 4 1 1 4 4 5 8 7 1 0x x y y x y        

Find the co-ordinate of its foci and the length of its 

latus rectum. 
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oØ 2 2
1 4 4 1 1 4 4 5 8 7 1 0x x y y x y       dk 

vuqjs[k.k dhft,A ukfHk ds funsZ’kkad rFkk ukfHkyEc dh 

yEckbZ Kkr dhft,A 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‗B‘ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. A shere of radius k passes through the origin and meets 

the axes in A, B, C. Show that the centroid of the 

triangle ABC lies on the sphere 

 2 2 2 2
9 4x y z k   . 

k  f=T;k dk ,d xksyk ewy fcUnq ls gksdj tkrk gS vkSj 

v{kksa dks A , B , C  ij dkVrk gSA fn[kkb;s fd f=Hkqt A B C  

dk dsUnzd xksys  2 2 2 2
9 4x y z k    ij gSA 

2. Find the equation of the normal at any point  , ,    

of the paraboloid 2 2
2a x b y c z  . 

ijoyt 2 2
2a x b y c z   ds fdlh fcUnq  , ,    ij 

vfHkyEc dk lehdj.k Kkr dhft,A 
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3. Find the equation of the cone with vertex at the origin 

and direction cosines of its generators satisfy the 

equation 2 2 2
2 3 0l m n   . 

ml ‘kadq dk lehdj.k Kkr dhft, ftldk ‘kh”kZ ewy fcUnq 

ij gks rFkk ftldh tud js[kkvksa ds fnd~dksT;k lehdj.k 

2 2 2
2 3 0l m n    dks lUrq”V djrs gSaA 

4. Find the equation of the right circular cylinder of 

radius 2 whose axes passes through (1, 2, 3) and has 

direction cosines proportional to 2, –3, 6. 

ml yEco`Ÿkh; csyu dk lehdj.k Kkr dhft, ftldh 

f=T;k 2 gS] d{k dh fnd~dksT;k 2 , 3, 6  ds lekuqikrh gS 

rFkk fcUnq  1, 2 , 3  ls xqtjrk gSA 

5. Reduce the equation : 

2 2 2
2 7 2 1 0 8 1 0 6x y z y z zx x y x        

1 2 6 5 0y z     

to the standard form.  

lehdj.k 2 2 2
2 7 2 1 0 8 1 0 6x y z y z zx x y x     

1 2 6 5 0y z     dk ekud :i esa leku;u dhft,A  

6. Determine an initial basic feasible solution of the 

following problem using Vogel‘s Approximation 

method  : 

                Destination 

  1 2 3 4 Supply 

 1 21 16 15 13 11 

Source 2 17 18 14 23 13 

 3 32 27 18 41 19 

Demand 6 10 12 15 43 
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fuEufyf[kr leL;k dk oksXkYl fof/k ls IB F  gy dk 

fu/kkZj.k dhft, % 

     Destination   

  1 2 3 4 Supply 

 1 21 16 15 13 11 

Source 2 17 18 14 23 13 

 3 32 27 18 41 19 

Demand 6 10 12 15 43 

7. Solve the assignment problem represented by the 

following matrix : 

 a b c d e f 

A 9 22 58 11 19 27 

B 43 78 72 50 63 48 

C 41 28 91 37 45 33 

D 74 42 27 49 39 32 

E 36 11 57 22 25 18 

F 3 56 53 31 17 28 

nh x;h vkO;wg ls iznf’kZr leuqns’ku leL;k dks gy dhft, % 

 a b c d e f 

A 9 22 58 11 19 27 

B 43 78 72 50 63 48 

C 41 28 91 37 45 33 

D 74 42 27 49 39 32 

E 36 11 57 22 25 18 

F 3 56 53 31 17 28 
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8. Find the dual of the following L. P. P. : 

Min. : 

z = 
1 2

1 0 2 0x x   

Subject to : 

1 2
3 2 1 8x x   

1 2
3 8x x    

1 2
2 6x x    

and  
1 2

, 0x x  .  

fuEufyf[kr L . P . P  dk }Sr Kkr dhft, % 

fuEure % 

z = 
1 2

1 0 2 0x x  

tgk¡ % 

1 2
3 2 1 8x x   

1 2
3 8x x    

1 2
2 6x x   

rFkk 
1 2

, 0x x  A 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‗C‘ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 
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uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Fill in the blanks : 

fjDr LFkkuksa dh iwfrZ dhft, % 

1. If all the generators of the cylinder intersect a curve, 

then the curve is called ......... of the cylinder. 

;fn csyu ds lHkh tud oØ dks izfrPNsn djrs gSa] rc oØ 

csyu dk 
--------------

 dgykrk gSA 

2. The equations of the normal of the central conicoid 
2 2 2

1a x b y c z    at the point  1 1 1
, ,x y z  on it are 

.......... 

dsUnzh; ‘kkadot 2 2 2
1a x b y c z    ds fcUnq 

 1 1 1
, ,x y z  ij vfHkyEc ds lehdj.k 

-----------------
 gSaA 

3. The surface represented by the equation 
2 2 2

5 6 7 1x y z    is a ............. . 

lehdj.k 2 2 2
5 6 7 1x y z   ] 

---------------
 lrg dks iznf’kZr 

djrh gSA 

4. A L. P. P of ....... variables can be solved graphically. 

L. P. P. xzkfQdyh 
------------------

 pj ds fy, gy dj ldrs gSaA 

5. If in the final Simplex table all 0 ,j   the optimal 

solution is ............. . 

;fn vafre fLkEIysDl rkfydk esa lHkh 0j  ] rc b”Vre 

lek/kku 
---------------

 gSA 
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6. The length of the latus rectum of the parabola 

     
22 2 2 2

a b x y b x a y a b      is ............. . 

ijoy;      
22 2 2 2

a b x y b x a y a b      ds 

ukfHkyEc dh YkEckbZ 
--------------

 gSA 

7. Number of conics passing through four points is ...... . 

pkj fcUnqvksa ls gksdj tkus okys ‘kkadoksa dh la[;k 
-------------

 gksrh 

gSA 

8. The co-ordinates of the centre of the sphere 

2 2 2
2 2 2 2 4 6 1 5x y z x y z       are ........... . 

xksyk 2 2 2
2 2 2 2 4 6 1 5x y z x y z       ds dsUnz 

ds funsZ’kkad 
----------------

 gSaA 

9. If y -axis is a generator of the cone 2 2 2
a x b y cz   

2 2 2 0fy z g z x h x y    , then the value of b is ...... . 

‘kadq 2 2 2
a x b y cz  2 2 2 0fy z g z x h x y     dh

 

y &v{k tud gaS] rks b  dk eku 
------------

 gSA 

10. The equation 2 2 2
2 3 1x y z    represents an 

.......... . 

lehdj.k 2 2 2
2 3 1x y z    

------------------ 
dks iznf’kZr djrh 

gSA 
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