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Note : Attempt questions from both Section as 

per instructions given. 

 Section—A  

Note : Attempt any two questions from this 

Section. 2×20=40 

1. (a) Maximise : 

 
2 2

3 1 2 1 1 2 2( , ) 4 3 6u f u u u u u u      

subject to :  

1 2 56u u 
  

Find the values of 1u  and 2u  that 

maximise 3u , using Lagrange’s 

multiplier. 12 
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(b) How is Euler’s theorem used in product 

exhaustion theorem ? 8 

2. (a) Test the linear dependency using 

Augmented matrix and find the 

relationship if it exists for the  

following : 8 

1X (1,1,1, 3) ,  

2X (1, 2, 3, 4)   

and       3X (2, 3, 4, 7)  

(b) Whether the following equations are 

consistent or not : 8 

2 5x y    

2 3 11x z      

2 8y z    

2 12x y z     

(c) Find the eigen value of the matrix A : 4 

2 1
A

1 2

 
  
 

. 



 [ 3 ] MEC–203 

B–1625/MEC–203 P. T. O. 

3. (a) For the function ( ) sin ( )f x x , find  

(i) Linear and quadratic 

approximations, and (ii) Maclaurin’s 

series expansion of the function.  12 

(b) Explain Taylor’s theorem to polynomial 

approximation. 8 

4. (a) What are the advantages of sample 

survey ? Explain sampling design. 12 

(b) What are the different types of biases in 

sample survey ? 8 

 Section—B  

Note : Attempt any five questions from this 

Section. 12×5=60 

5. (a) Using L’ Hôpital’s rule, evaluate  the 

following : 8 

(i) 
3 2

31

2 1
lim

1x

x x

x

 


  

(ii) 
20

1
lim

x

x

e x

x

 
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(b) What are the properties of a continuous 

function ? 4 

6. (a) Given the maximisation problem :  

Max. : 

0.4 0.5Q K L   

subject to : 

3K 4L 108  . 

Find the optimal combination of Capital 

(K) and Labour (L). 9 

(b) Define open set and closed set. 3 

7. Differentiate between homogeneous and 

homothetic functions. Discuss their 

properties. Derive the homogeneity of 

indirect utility function and cost function. 12 

8. Give an example of each of the following.  

A sequence which is : 12 

(a) Finitely oscillatory 
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(b) Divergent to    

(c) Divergent to    

(d) Infinitely oscillatory 

9. (a) Indicate whether the function :  

 3 2 2V ( , , ) 3 2 3f x y z x xz y y z         

has maximum or minimum value. 8 

(b) Define concave, convex function and 

inflection point. 4 

10. (a) Determine if the integral : 

0 1

3
dx

x 
   

is convergent or divergent. If 

convergent, find it’s value. 5 

(b) Differentiate between definite and 

indefinite integrals. 3 

(c) Let : 

3 5 2 4( ) 4 2f x x y x y xy      

Find out the Hessian determinant. 4 
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11. Explain the following : 4×3=12 

(a) Critical region 

(b) One-tailed and two-tailed tests 

(c) Standard error 

(d) P-value method of hypothesis testing 
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 MEC–203 

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

l=kar ijh{kk  

twu] 2025 

,e-bZ-lh-&203 % 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 esa ls fdUgha nks iz'uksa ds mÙkj nhft,A 2×20=40 

1- (d) 1 2 56u u   ds v/khu % 

  
2 2

3 1 2 1 1 2 2( , ) 4 3 6u f u u u u u u      

dks vf/kdre dhft,A  

ySxzkat ds xq.kd dk iz;ksx djds 1u  vkSj 2u  ds os 

eku Kkr dhft,] ftuls 3u  vf/kdre gksrk gSA 12 
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([k) mRikn 'kwU;hdj.k izes; esa ;wyj izes; dk mi;ksx 

dSls fd;k tkrk gS \ 8 

2- (d) lao£/kr vkO;wg dk mi;ksx djds jSf[kd fuHkZjrk dk 

ijh{k.k dhft, vkSj ;fn ekStwn gS] rks fuEufyf[kr 

ds fy, lEcU/k [kksft, % 8 

1X (1,1,1, 3) ,  

2X (1, 2, 3, 4) ,  

3X (2, 3, 4, 7)  

([k) fuEufyf[kr lehdj.k lqlaxr gSa ;k ugha] crkb, % 8 

2 5x y    

2 3 11x z      

2 8y z    

2 12x y z     

(x) vkO;wg A dk vkbxsu eku Kkr dhft, % 4 

2 1
A

1 2

 
  
 
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3- (d) Qyu ( ) sin( )f x x  ds fy, (i) jSf[kd vkSj 

f}?kkrh lfUu;u] rFkk (ii) Qyu ds fy, eSDykfju 

Ükà[kyk dk foLrkj Kkr dhft,A 12 

([k) cgqinh lfUu;u ds izfr Vsyj ds izes; dks le>kb,A 

8 

4- (d) izfrn'kZ losZ{k.k ds D;k ykHk gSa \ izfrn'kZ fMtkbu 

dh O;k[;k dhft,A 12 

([k) izfrn'kZ losZ{k.k esa fofHkUu izdkj dh vfHkufr;k¡ 

(iwokZxzg) D;k gSa \ 8 

 Hkkx&[k  

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

12×5=60 

5- (d) ,y* gkWfiVy ds fu;e dk mi;ksx djds 

fuEufyf[kr dk ewY;kadu dhft, % 8 

(i) 
3 2

31

2 1
lim

1x

x x

x

 


  

(ii) 
20

1
lim

x

x

e x

x

 
  

 ([k) lrr~ Qyu dh D;k fo'ks"krk,¡ gSa \ 4 
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6- (d) fuEufyf[kr vf/kdre leL;k esa O;ojks/k 

3K 4L 108   ds vUrxZr 
0.4 0.5Q K L  dks 

vf/kdre dhft,A Je (L) vkSj iw¡th (K) dk 

b"Vre la;kstu Kkr dhft,A 9 

([k) foo`r leqPp; vkSj lao`r leqPp; dks ifjHkkf"kr 

dhft,A  3 

7- le?kkr Qyu vkSj lefLFkr Qyu esa vUrj Li"V dhft,A 

buds xq.kksa dh foospuk dhft,A vizR;{k mi;ksfxrk Qyu 

vkSj ykxr Qyu dh ,d:irk (homogeneity) dks 

O;qRiUu dhft,A 12 

8- fuEufyf[kr esa ls izR;sd izdkj ds vuqØe dk ,d 

mnkgj.k nhft, % 12 

(d) ifjfer :i ls nksyudkjh 

([k)   rd vilkjh 

(x)   rd vilkjh 

(?k) vifjfer :i ls nksyudkjh 
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9- (d) bafxr dhft, fd Qyu % 

       3 2 2V ( , , ) 3 2 3f x y z x xz y y z  

dk vf/kdre ;k U;wure eku gS ;k ughaA 8 

([k) vory] mÙky Qyu vkSj foHkfDr fcUnq dks 

ifjHkkf"kr dhft,A 4 

10- (d) fu/kkZfjr dhft, fd lekdy % 

0 1

3
dx

x 
  

vfHklkjh gS ;k vilkjhA ;fn vfHklkjh gS] rks bldk 

eku Kkr dhft,A 5 

([k) fuf'pr lekdy vkSj vfuf'pr lekdy ds chp 

vUrj Li"V dhft,A 3 

(x) eku yhft, % 

3 5 2 4( ) 4 2f x x y x y xy     

gsfl;u lkjf.kd (Hessian determinant) dk 

eku fudkfy,A 4 
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11- fuEufyf[kr dks le>kb, % 4×3=12 

(d) Økafrd {ks= 

([k) ,d&iqPNh; vkSj nks&iqPNh; ijh{k.k 

(x) ekud =qfV 

(?k) ifjdYiuk tk¡p dh P-eku fof/k 

× × × × × 

 

 

 

 

 

 

 

 

 


