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MT-03 

June - Examination 2026 

B.A./B.Sc. (Part-I) Examination 

MATHEMATICS 

Co-ordinate Geometry and Mathematical Programming 

Paper : MT-03 
[Time: 3 Hours]                    [Maximum Marks: 70]    
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions in each section. Use of non-programmable scientific calculator is allowed in this 

   paper. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A bl iz’u&i= es ukWu&izksxkescy lkbafVfQd dSydqysVj ds mi;ksx dh vuqefr gSA    
 Section-A 7××××2====14 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 2 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&    lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) Define Great Circle.    

  o`gr~ òÙk dks ifjHkkf"kr dhft,A  

 (ii) Write the Radius and Centre of the Sphere:  

  xksys dh f=T;k ,oa dsaæ fyf[k,%  

  2x2 + 2y2 + 2z2 − 2x + 4y + 2z − 5 = 0  

 (iii) Define Director Sphere.   

  fu;ked xksyk ifjHkkf"kr dhft,A  

 (iv) What is Centre of the Conicoid?   

  fdlh 'kkadot dk dsaæ D;k gksrk gS\  

 (v) Define an Objective Function.  

  mÌs’; Qyu dks ifjHkkf"kr dhft,A  

 (vi) What is the difference between Slack and Surplus Variables?  

  U;wurkiwjd o vkf/kD;iwjd pjksa esa D;k varj gS\  

 (vii) Define Non-degenerate Basic Feasible Solution.  

  vuiHkz"V vk/kkjh lqlaxr gy dks ifjHkkf"kr dhft,A  
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

Note :- Answer any four questions. You have to delimit your each answer maximum up to                            

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh;¼y?kq mŸkjh;¼y?kq mŸkjh;¼y?kq mŸkjh;    iz’uiz’uiz’uiz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 7777 vad dk gSA 

2. Prove that a general equation of second degree always represents a Conic.  

 fl) dhft, fd ,d O;kid f}?kkrh lehdj.k lnSo ,d 'kkado dks fu:fir djrk gSA  

3. Find centre and radius of circle x2 + y2 + z2 − 2y − 4z = 11, x + 2y + 2z = 15  

 o`Ùk x2 + y2 + z2 − 2y − 4z = 11, x + 2y + 2z = 15 dk dsaæ o f=T;k Kkr dhft,A  

4. If the guide curve of a right circular cylinder is : 

x2 + y2 + z2 = 9 

x − y + z = 3 

then find the equation of the cylinder. 

 

 ;fn yEco`Ùkh; csyu dk funsZ’kd oØ % 

x2 + y2 + z2 = 9 

x − y + z = 3 

gS] rks csyu dk lehdj.k Kkr dhft,A 

 

5. Find the condition that plane lx + my + nz = p is tangent plane at any point of 

concentric conicoid Ax2 + By2 + Cz2 = 1. 

 

 og izfrca/k Kkr dhft, fd lery lx + my + nz = p ladsaæh; 'kkadot  

Ax2 + By2 + Cz2 = 1 dk mlds fdlh fcUnq ij Li’kZ lery gksA 

 

6. Prove that every hyperplane is convex.   

 fl) dhft, fd izR;sd vf/klery ,d voeq[k leqPp; gksrk gSA  

7. Find all feasible solutions of the following :   

 fuEufyf[kr fudk; ds lHkh lqlaxr gy Kkr dhft, %  

 x1 + x2 + 2x3 = 12 

3x1 + 5x2 + 8x3 = 50 

x1, x2, x3 ≥ 0 
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8. Solve the following linear programming problem by Simplex Method : 

Max. 

   Z = −5x1 + 3x2 

S.t. : 

   2x1 − x2 ≤ 15 

   x1 − 3x2 ≤ 5 

and 

   x1, x2 ≥ 0 

  

 fuEu jSf[kd izksxzkeu leL;k dks flEIysDl fof/k ls gy dhft, % 
vf/kdre % 

   Z = −5x1 + 3x2 
izfrca/k % 

   2x1 − x2 ≤ 15 

   x1 − 3x2 ≤ 5 

rFkk  

   x1, x2 ≥ 0  

 

9. Solve the following transportation problem :   

 fuEufyf[kr ifjogu leL;k dks gy dhft, %  

  D1 D2 D3 D4 D4 a1 

O1 4 1 3 4 4 60 

O2 2 3 2 2 3 35 

O3 3 5 2 4 4 40 

b1 22 45 20 18 30  
 

 

 Section-C 2××××14====28 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                            

   500 words. Each question carries  14 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 11114444 vad dk gSA 

10. Find equations of the generating lines for hyperboloid : 

��
� +

��
� −

��
	
 = 1   

which passes through the point 
2,−1, ��� 

 

 vfrijoy;t % 
��
� +

��
� −

��
	
 = 1   

ds fy, tud js[kkvksa ds lehdj.k [kksft,] tks fcUnq 
2,−1, ��� ls gksdj xqtjrh gSaA 
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11. The tangent plane at any point on the sphere x2 + y2 + z2 = r2 makes intercepts                           

a, b, c respectively on the co-ordinate axes, then prove that :  

	
�� +

	
�� +

	
�� +

	
��   

  

 xksyk x2 + y2 + z2 = r2  ds fdlh fcUnq ij [khapk x;k Li’kZ lery funsZ’kh v{kksa ls Øe’k% 

a, b, c vUr%[k.M dkVrk gSA rks fl) dhft, % 
	
�� +

	
�� +

	
�� +

	
��  

 

12. Solve the following linear programming problem by Simplex Method :  

Max   Z = 3x1 + 5x2 + 4x3  

Such that   2x1 + 3x2 ≤ 8 

    3x1 + 2x2 + 4x3 ≤ 15 

    2x2 + 5x3 ≤ 10 

and    x1, x2, x3 ≥ 0 

 

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

vf/kdre  Z = 3x1 + 5x2 + 4x3  

izfrcU/k   2x1 + 3x2 ≤ 8 

    3x1 + 2x2 + 4x3 ≤ 15 

    2x2 + 5x3 ≤ 10 

rFkk   x1, x2, x3 ≥ 0 

 

13. Solve the following transportation problem for minimum cost :   

 
Factory Destination Availability 

 C1 C2 C3 C4 C5  

P1 4 1 3 4 4 60 

P2 2 3 2 2 3 35 

P3 3 5 2 4 4 40 

Demand 22 45 20 18 20 135 
 

 

 fuEu ifjogu leL;k dks U;wure ykxr ds fy, gy dhft, %  

 
dkj[kkuk xUrO; miyC/krk 

 C1 C2 C3 C4 C5  

P1 4 1 3 4 4 60 

P2 2 3 2 2 3 35 

P3 3 5 2 4 4 40 

ek¡x 22 45 20 18 20 135 
 

 

----------------------------- 


