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Note : Answer the questions from both Sections 

as directed. 

 Section—A  

Note : Answer any two questions from this 

Section. 2×20=40 

1. For the given Cobb-Douglas production 

function 1Q AL K  , where Q, L and K are 
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the level of output, labour and capital 

respectively, prove that : 6+6+8 

(a) The function is homogeneous of  

degree 1. 

(b) Show that Euler’s theorem is holding in 

this case. 

(c) Elasticity of substitution is unity. 

2. (a) Applying the Kuhn-Tucker conditions 

solve the following minimization 

problem : 10 

 Minimize : 

2 2
1 2C ( 4) ( 4)x x      

subject to : 

1 22 3 6x x    

1 23 2 12x x      

and             1 2, 0x x  . 
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(b) How the complementary slackness 

condition and non-negativity 

constraints are handled in this 

minimization problem ? 10 

3. Evaluate the following definite integrals : 20 

(a) 
4

0

1
2 ,

1
x dx

x

 
 

 


  

( 1)x     

(b) 
2 3 2 2

1
(2 1) (6 )x x dx   

(c) 
b x

a
ke dx   

4. Using differential equation concept, describe 

price dynamics in a single market, where 

demand and supply functions are : 20 

D P , S P ;t t t ta b c b      

, , , 0,a b c d     .a c  
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 Section—B  

Note : Answer any five questions from this 

Section. 5×12=60 

5. What do you mean by linear dependence of 

vectors ? Show that 

1

0

3

x

 
 

  
 
 

 and 

3

0

9

y

 
 

  
 
 

 are 

linearly dependent. 12 

6. Write short notes on the following : 3×4=12 

(a) Open set 

(b) Convex set 

(c) Compact set 

7. Find inverse of 

1 1 1

A 2 1 3

3 2 1

 
 

 
 
  

. 12 
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8. Discuss the importance of Hawkins- 

Simon conditions in an input-output  

model. 12 

9. Construct the dual of the following LP 

Problem and solve the primal and dual : 12 

Max. : 

1 2Z 3 4x x    

subject to : 

1 2 12x x    

1 22 3 21x x    

1 28, 6x x 
  

1 2, 0.x x   
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10. Compute the standard deviation and mean 

deviation about mean for the following data : 

12 

Scores Frequency 

4—5 4 

6—7 10 

8—9 20 

10—11 15 

12—13 8 

14—15 3 

11. Describe Karl Pearson’s correlation 

coefficient. Examine the properties of Karl 

Pearson’s correlation coefficient. 12 

12. Discuss the characteristics of a good 

estimator.  12 
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 MEC–103 

,e- ,- (vFkZ'kkL=) (,e- bZ- lh-) 

l=kar ijh{kk  

twu] 2025 

,e-bZ-lh-&103 % vk£Fkd fo'ys"k.k ds fy, 

ifjek.kkRed fof/k;k¡ 

le; % 3 ?k.Vs   vf/kdre vad % 100  

uksV % nksuksa Hkkxksa ls iz'uksa ds mÙkj funsZ'kkuqlkj nhft,A 

 Hkkx&d  

uksV % bl Hkkx ls fdUgha nks iz'uksa ds mÙkj nhft,A 2×20=40 

1- fn, x, dkWc&Mxyl mRiknu Qyu 
1Q AL K   ds 

fy,] tgk¡ Q, L vkSj K Øe'k% mRiknu] Je vkSj iw¡th ds 

Lrj gSa] fl¼ dhft, fd % 6+6+8 

(v) Qyu dksfV 1 dk ltkrh; Qyu gSA 
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(c) n'kkZb, fd bl fLFkfr esa ;wyj izes; ykxw gksrh gSA 

(l) izfrLFkkiu dh yksp bdkbZ gSA 

2- (v) dqgu&Vdj 'krks± dk iz;ksx djds fuEufyf[kr 

U;wurehdj.k leL;k dks gy dhft, % 10 

U;wure % 

2 2
1 2C ( 4) ( 4)x x     

tcfd % 

1 22 3 6x x    

1 23 2 12x x     

vkSj           1 2, 0.x x   

(c) U;wurehdj.k leL;k esa vuqiwjd lquE;rk vkSj 

xSj&½.kkRedrk fuck/kksa dks dSls l¡Hkkyrs gSa \ 10 

3- fuEufyf[kr fuf'pr lekdyksa dks Kkr dhft, % 20 

(v) 
4

0

1
2 ,

1
x dx

x

 
 

 


 

( 1)x    

(c) 
2 3 2 2

1
(2 1) (6 )x x dx  

(l) 
b x

a
ke dx  
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4- vody lehdj.k vo/kkj.kk dk mi;ksx djds ,d ,dy 

cktkj esa dher xfr'khyrk dk o.kZu dhft,] tgk¡ ek¡x 

vkSj iw£r Qyu gSa % 20 

D P , S P ;t t t ta b c b      

, , , 0,a b c d    .a c  

 Hkkx&[k  

uksV % bl Hkkx ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

12×5=60 

5- lfn'kksa dh jSf[kd fuHkZjrk ls vkidk D;k vfHkizk; gS \ 

n'kkZb, fd 

1

0

3

x

 
 

  
 
 

 vkSj 

3

0

9

y

 
 

  
 
 

] jSf[kd :i ls fuHkZj 

gSaA     12 

6- fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 3×4=12 

(v) [kqyk ;k eqDr leqPp; 
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(c) mÙky leqPp; 

(l) lagr leqPp; (Compact set) 

7- 

1 1 1

A 2 1 3

3 2 1

 
 

 
 
  

 dk izfrykse Kkr dhft,A 12 

8- ,d vkxr&fuxZr ekWMy esa gkWfdUl&lkbeu 'krks± ds egRo 

dh ppkZ dhft,A 12 

9- fuEufyf[kr jSf[kd izksxzkeu leL;k ds }; dh jpuk 

dhft, vkSj vk| rFkk }; gy dhft, % 12 

vf/kdre %          

                      1 2Z 3 4x x   

tcfd %             1 2 12x x    

1 22 3 21x x    

1 28, 6x x 
  

1 2, 0x x  . 
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10- fuEufyf[kr vk¡dM+ksa ls ekud fopyu rFkk ek/; }kjk 

ek/; fopyu Kkr dhft, % 12 

Ldksj vko`fÙk 

4—5 4 

6—7 10 

8—9 20 

10—11 15 

12—13 8 

14—15 3 

11- dkyZ fi;lZu ds lglEcU/k xq.kkad dk o.kZu dhft,A 

blds xq.k/keks± dh tk¡p dhft,A 12 

12- ,d vPNs vkdyd dh fo'ks"krkvksa dh ppkZ dhft,A 12 

 

× × × × × 


