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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. A two-product firm faces the following 

demand and cost functions. 

 Q1 = 40 – 2P1 – P2, Q2 = 35 – P1 – P2,  

C = 
2 2

21Q 2Q  + 10. 



 [ 2 ] MEC–103 

A–1293/MEC–103 

 (a) Find the output levels that satisfy both 

first and second order conditions for 

maximum profit. Find out the 

maximum profit. 

 (b) Check the second order condition for 

profit maximization. 

14+6=20 

2. (a) Determine if the following integral is 

convergent or divergent. If it is 

convergent then find its value :  







2xxe dx  

 (b) Find the complementary function and 

particular integral (yc and yp) and 

definite solution of  4 12
dy

y
dx

,  

y(0) =1. Check its validity. 8+12=20 

3. (a) What do you mean by Normal 

Distribution ? Describe the properties of 

normal distribution.  
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 (b) If the scores are normally distributed 

with mean 30 and standard deviation of 

5, what percentage of the scores is : 

  (i) greater then 30 ? 

  (ii) between 28 and 34 ? 12+8=20 

4. (a) Consider a square matrix  

A = 
 
 
 

1 2

3 0
 

  Find the real Eigen value and Eigen 

vectors associated with it. 

 (b) If 

 
 

 
 
 
 

2

3

a

a
a

a

a

 and 

 
 
 
 
 
  

1

2

3

4

x

x
x

x

x

, prove that 






( ' )a x
a

x
. 10+10=20 
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 Section—B  

Note : Answer any five questions from this 

Section. 5×12=60 

5. (a) Consider the following function : 

     1 2 3( , , )z f x x x   

       =   
2 2

1 2 21 3 3x x x x 
2

2 3 34 6x x x .  

  Check whether the function is having a 

maximum or minimum ? 

 (b) Find out whether 1/( ) xx  possesses a 

maximum or a minimum value. 6+6=12 

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

 (i) Taylor’s series 

 (ii) Mean value theorem 

 (iii) Euler’s theorem 

7. Discuss the Harrod-Domar one-sector  

model.   12 

8. (a) Show that standard deviation is 

independent of change of origin. 
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 (b) Prove that the correlation coefficient r 

is independent of the choice of both 

origin and scale. 5+7=12 

9. Solve the following difference equation and 

determine whether the solution path is 

convergent or divergent and oscillating or  

not ?    12 

   2 12 9.2t
t t ty y y  

10. (a) Define and discuss Bayes’ theorem. 

 (b) In a bulb factory, there are three 

machines A, B and C. They produce 

25%, 35% and 40% of the total product. 

Of their output 5%, 4% and 2% 

respectively are defective. If one bulb is 

selected at random and found defective, 

what is the probability that it was 

produced by machine C ? 5+7=12 
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11. Discuss and explain Student’s ‘t’ and  

Chi square (2) distribution. 12 

12. Critically examine unbiasedness and 

consistency properties of a good estimator.12 
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 MEC–103 

dyk fu".kkr  (vFkZ'kkL=) (,e- bZ- lh-) 

l=kar ijh{kk  

twu] 2026 

,e-bZ-lh-&103 % ifjek.kkRed izfof/k;k¡ 

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

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

 Hkkx&d  

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

1. ,d f}oLrq mRiknd QeZ ds le{k ;s ek¡x vkSj ykxr oØ 

mifLFkr gSa %   

 Q1 = 40 – 2P1 – P2, Q2 = 35 – P1 – P2,  

C = 
2 2

21Q 2Q  + 10 
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 (d) izFke ,oa f}rh; dksfV dh 'krks± dks iwjk dj ldus 

okys vf/kdre ykHk mRiknu Lrj Kkr dhft,A og 

vf/kdre ykHk Hkh vkadfyr dhft,A 

 ([k) vf/kdre ykHk dh nwljh 'krZ dh tk¡p dhft,A 

14+6=20 

2. (d) fuf'pr dhft, fd fuEukafdr lekdy vfHklkjh gS 

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

vkadfyr dhft, % 







2xxe dx  

 ([k) ;g Qyu fn;k x;k gS % 

     4 12
dy

y
dx

, y(0) = 1 

  blds laiwjd Qyu vkSj fof'k"V lekdyu  

[yc rFkk yp] Kkr dhft, rFkk bldk fuf'pr 

lek/kku Hkh vkadfyr dhft,A bldh oS/krk dh 

tk¡p dhft,A 8+12=20 
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3. (d) izlkekU; vkcaVu ls vkidk D;k vfHkizk; gS \ 

izlkekU; vkcaVu ds vfHky{k.kksa dk o.kZu dhft,A 

 ([k) izkIrkad dk vkcaVu izlkekU; gS vkSj mudk vkSlr 

eku 30 rFkk ekud fopyu 5 gSA izkIrkadksa ds fdrus 

izfr'kr va'k % 

  (i) 30 ls vf/kd 

  (ii) 28 ls 34 ds chp gSa \ 12+8=20 

4. (d) bl oxZ vkO;wg ij fopkj dhft, % 

A = 
 
 
 

1 2

3 0
 

  blds okLrfod vkbxu eku rFkk lacaf/kr vkbxu 

lfn'k Kkr dhft,A 

 ([k) ;fn 

 
 

 
 
 
 

2

3

a

a
a

a

a

 rFkk 

 
 
 
 
 
  

1

2

3

4

x

x
x

x

x

, rks fl¼ dhft, 

fd  





( ' )a x
a

x
. 10+10=20 
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 Hkkx&[k  

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

5×12=60 

5. (d) fuEufyf[kr Qyu ij fopkj dhft, % 

     1 2 3( , , )z f x x x   

                   =   
2 2

1 2 21 3 3x x x x 
2

2 3 34 6x x x .  

  tk¡p dhft, fd bl Qyu dk vf/kdre eku gksxk 

;k U;wureA 

 ([k) Kkr dhft, fd 
1/( ) xx  dk ,d vf/kdre eku 

gksxk ;k U;wure ekuA 6$6=12 

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

 (i) Vsyj dh Üka`[kyk 

 (ii) vkSlr eku izes; 

 (iii) ;wyj dk izes; 

7. ,dy {ks=h; gSjM&MkWej izfreku ij ppkZ dhft,A 12 
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8. (d) n'kkbZ, fd ekud fopyu v{k dsUæ ds ifjorZu ls 

Lora= jgrk gSA 

 ([k) fl¼ dhft, fd lglaca/k xq.kkad v{k dsUæ ,oa 

ekiu dh bdkbZ nksuksa ds p;u ls Lora= gSA 

 5+7=12 

9. fuEufyf[kr vUrj lehdj.k dks gy dhft, vkSj fu/kkZfjr 

dhft, fd og lek/kku iFk vfHklkjh gS ;k vilkjh vkSj 

iznksyh gS ;k ugha \ 12 

   2 12 9.2t
t t ty y y  

10. (d) cs&izes; dh ifjHkk"kk vkSj O;k[;k dhft,A 

([k) ,d cYc cukus okyh QSDVªh esa rhu e'khusa gSa % A, B 

vkSj CA mu ij ldy mRiknu dk Øe'k% 25%, 

35% vkSj 40% Hkkx mRikfnr gksrk gSA muds 

mRiknu esa Øe'k% 5%, 4% vkSj 2% cYc uqDl 

okys gksrs gSaA ;fn ,d cYc dks ;kn`fPNd :Ik ls 

pquk x;k vkSj og [kjkc gks] rks D;k izkf;drk gS fd 

bldk mRiknu e'khu C ij gqvk gksxk \ 5+7=12 
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11. LVwMsaV~l ‘t’ rFkk dkbZ oxZ (2) vkcaVuksa ij ppkZ vkSj 

mudh O;k[;k dhft,A 12 

12. ,d vPNs vuqekud dh vukfHkufr rFkk lqlaxfr dh 

fo'ks"krkvksa dh leh{kk dhft,A 12 

× × × × × 


