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Note : Answer questions from each Section as 

directed.  

Section—A 

Note : Answer any two questions from this Section. 

      20 each 

1. (a) Explain the Hawkins-Simon conditions for 

input-output analysis. 

(b) Find the equilibrium prices for the 

following technology matrix. 
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Assume that wage rate is ` 100 per day : 

 
Steel Coal 

Final 

Demand 

Steel 0.4 0.1 50 

Coal 0.7 0.6 100 

Labour 5 2  

2. (a) What is meant by Linear Programming ? 

(b) Solve the following linear programming 

problem : 

Maximize : 

Z 4 6x y= +   

Subject to : 

0.5 4x y+ ≤   

2 8x y+ ≤   

4 2x y x− ≤   

≥ ≥0, 0.x y  
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3. (a) If x  is the sample mean, prove that 

( )E x  = µ . 

(b) Explain the process of testing of a 

hypothesis on population mean. 

4. (a) Distinguish between point estimation and 

interval estimation. 

(b) Bring out the characteristics of a good 

estimator. 

(c) An estimator can be biased but consistent. 

Explain. 

Section—B 

Note : Answer any five questions from this Section. 

12 each 

5. State the Cramer’s rule. Solve the following by 

Cramer’s rule : 

1 22 3x x− =   

1 23 5 20x x+ =   
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6. Bring out the important features of binomial 

distribution. 

7. Solve the following : 

1
1 5
4t ty y+ + =   

It is given that 0 2y = . 

8. Consider the following probability 

distribution : 

x = 0 ( )p x =  0.2 

1 

2 

3 

4 

0.2 

0.1 

0.3 

0.2 

Find the mean and variance of the distribution. 

9. Explain the method of maximum livelihood for 

estimation of a parameter. 

10. Explain the Bayes’ theorem. 
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11. Find the inverse of the matrix : 

1 3 2
A 3 10 6

2 5 5

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

  

12. Write short notes on the following : 

(a) Mean value theorem and L’Hospital’s  rule 

(b) Total differential 
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      MEC-103 

,e- ,- (vFkZ'kkÏ) 

(,e- bZ- lh-) 

l=kkar ijh{kk 

twu] 2021 

,e-bZ-lh--103 % ek=kkRed fof/;k¡ 

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

uksV % izR;sd Hkkx ls funsZ'kkuqlkj iz'u gy dhft,A  

Hkkxµd 

uksV % bl Hkkx ls fdUgha nks iz'uksa dks gy dhft,A 

  izR;sd 20 

1- (d) buiqV&vkmViqV fo'ys"k.k ds fy, 

gkWfdUl&lkbeu 'krks± dh O;k[;k dhft,A 
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([k) fuEufyf[kr izkS|ksfxdh eSfVªDl ds fy, larqyu 

dher Kkr dhft,A blds fy, eku yhft, 

etnwjh nj ` 100 izfrfnu gS % 

 LVhy dks;yk vafre ek¡x

LVhy 0.4 0.1 50 

dks;yk 0.7 0.6 100 

Jfed 5 2  

2- (d)  jSf[kd izksxzkfex (linear programming) dk 

vFkZ le>kb,A 

([k)  fuEufyf[kr jSf[kd izksxzfeax (linear 

programming) leL;k dks gy dhft, % 

 vf/dre % 

= +Z 4 6x y   
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 ;fn % 

0.5 4x y+ ≤   

2 8x y+ ≤   

4 2x y x− ≤   

≥ ≥0, 0x y . 

3- (d) ;fn x  izfrn'kZ dk ekè; x  gS] rks fl¼ dhft,  

fd % 

( )E x = µ   

([k) tula[;k ekè; ij ,d izkDdYiuk 

(Hypothesis) ds ijh{k.k dh izfØ;k dh 

O;k[;k dhft,A 

4- (d) fcUnq vuqeku (Point estimation) vkSj vUrjky 

vuqeku (Interval estimation) esa vUrj dks 

Li"V dhft,A 
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([k) ,d vPNs vkdyd (estimator) dh fo'ks"krk,¡ 

crkb,A 

(x) ,d vkdyd (estimator) i{kikriw.kZ (biased) 

ysfdu vfo#¼ (consistent) gks ldrk gSA 

le>kb,A 

Hkkxµ[k 

uksV % bl Hkkx ls fdUgha ik¡p iz'uksa dks gy dhft,A 

  izR;sd 12 

5- ØSej fu;e (Cramer’s rule) dk o.kZu dhft,A 

fuEufyf[kr dks ØSej fu;e ls gy dhft, % 

1 22 3x x− =   

1 23 5 20x x+ =   

6- f}in caVu (Binomial Distribution) dh eq[; 

fo'ks"krk,¡ crkb,A 
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7- fuEufyf[kr dks gy dhft, % 

1
1 5
4t ty y+ + =   

0 2y =  fn;k x;k gSA 

8- fuEufyf[kr izkf;drk forj.k (Probability 

distribution) ij fopkj dhft, % 

x = 0 ( )p x =  0.2 

1 

2 

3 

4 

0.2 

0.1 

0.3 

0.2 

bl forj.k (distribution) ls ekè; (mean) ,oa 

izlj.k (variance) Kkr dhft,A 

9- ,d izkpy (parameter) ds vkdyu (estimation) 

ds fy, vf/dre laHkkfork (maximum likelihood) 

dh fof/ dh O;k[;k dhft,A 
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10- cs;t izes; (Bayes’ Theorem) dh O;k[;k dhft,A 

11- fuEufyf[kr eSfVªDl dk izfrykse (Inverse) Kkr 

dhft, % 

1 3 2
A 3 10 6

2 5 5

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

  

12- fuEufyf[kr fo"k;ksa ij la{ksi esa fyf[k, % 

(d) ekè; eku izes; (Mean Value Theorem) vkSj 

,y gkWfLiVy fu;e (L’Hospital’s Rule) dk 

vFkZ le>kb,A 

([k) dqy vUrj (Total differential) ls vki D;k 

le>rs gSa \ crkb,A 
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