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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. What do you mean by homogeneous 

functions ? Critically examine the properties 

of homogeneous functions. Prove Euler’s 

theorem.   12+8 
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2. (a) Explain the characteristics of good 

estimators. 15 

(b) Define Chi-square (

) distribution. 5 

3. (a) Consider a square matrix : 10 
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Find the real eigen values and eigen 

vectors associated with it.  

(b) If :   10 
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4. (a) Consider the following function : 10 

           
   2 2

1 2 3 1 1 2 2( , , ) 3 3z f x x x x 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. 10 

 Section—B  

Note : Answer any five questions from this 

Section. 5×12=60 

5. (a) In a class of 120 students numbered 1 

to 120, all even numbered students opt 

for Economics, whose numbers are 

divisible by 5 opt for History and those 

whose numbers are divisible by 7 opt for 

Mathematics. How many opt for none of 

the three subjects ? 5 
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(b) Define mathematical expectation. What 

is the mathematical expectation of the 

number of points when an unbiased die 

is thrown ? 7 

6. (a) The first order partial derivative for the 

homogeneous function ( , )z f x y  of 

degree n is a homogeneous function of 

degree (n – 1). Prove. 6 

(b) Prove Euler’s theorem. 6 

7. (a) Check whether the following integral is 

convergent or divergent. If it is 

convergent, then find its value : 6 

2xx e dx
 

  

(b) Find complementary function and 

particular integral ( and )c py y  and 

definite solution of  4 12
dy

y
dx

, 

(0) 1y  . Check its validity. 6 
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8. (a) Define a standard normal distribution 

and discuss its properties. 4 

(b) If the scores are normally distributed 

with Mean 30 and Standard Deviation  

of 5, what percentage of the scores is : 

    8 

(i) greater than 30 ? 

(ii) between 28 and 34 ? 

9. Discuss the Harrod-Domar one-sector model.

     12 

10. (a) Show that standard deviation is 

independent of change of origin. 5 

(b) Prove that the correlation coefficient  

r is independent of the choice of both 

origin and scale. 7 

11. (a) What are the Mean and Standard 

Deviation of the sampling distribution 

of the mean ? 6 

(b) What is a standard error and why is it 

important ? 6 
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 MEC–103 

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

l=kar ijh{kk  

fnlEcj] 2025 

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

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

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

 Hkkxµd  

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

1- le?kkr Qyuksa ls vkidk D;k rkRi;Z gS \ le?kkr Qyuksa 

dh fo'ks"krkvksa dh leh{kk dhft,A ;wyj ds izes; dks 

fl¼ dhft,A  12$8 

2- (d) vPNs vuqekudksa ds vfHky{k.kksa dh O;k[;k  

dhft,A  15 

([k) dkbZ&oxZ (2) caVu dh ifjHkk"kk nhft,A 5 
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3- (d) oxZ vkO;wg 
1 2

A
3 0
 

   
 ij fopkj dhft,A blls 

tqM+s okLrfod vkbxsu eku rFkk vkbxsu lfn'k 

vkdfyr dhft,A 10 

([k) ;fn 
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] rks fl¼ dhft, 

fd %   10  
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( )
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a x
a

x

 



. 

4- (d) fuEufyf[kr Qyu ij fopkj dhft, % 10 

              
 1 2 3( , , )z f x x x  =  2 2

1 1 2 23 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;wureA 10 
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 Hkkxµ[k  

uksV % bl Hkkx ls fdUgha ik¡p iz'uksa ds mÙkj nhft,A 5×12=60 

5- (d) ,d d{kk ds 120 Nk=ksa dks 1 ls 120 rd Øekad 

fn, x, gSaA lHkh le vad okys Nk=ksa us vFkZ'kkL= 

fy;k gS vkSj ftuds Øekad 5 ls foHkkT; gksa mUgksaus 

bfrgkl pquk gS rFkk 7 ls foHkkT; Øekad okys Nk=ksa 

us xf.kr dk p;u fd;k gSA fdrus Nk=ksa us bu rhuksa 

esa ls dksbZ Hkh fo"k; ugha pquk \ 5 

([k) xf.krh; izR;k'kk dh ifjHkk"kk nhft,A ,d vufHkur 

iklk Qsadus ij ml ij vafdr la[;kvksa dh xf.krh; 

izR;k'kk D;k gksxh \ 7 

6- (d) le?kkr Qyu ( , )z f x y ftldh dksfV n gS mlds 

izFke dksfV ds vkaf'kd vodyt (n – 1) dksfV ds 

le?kkr Qyu gksaxsA fl¼ dhft,A 6 

([k) ;wyj izes; dks fl¼ dhft,A 6 
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7- (d) tk¡p dhft, fd fuEufyf[kr lekdy vfHklkjh gS 

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

vkdfyr dhft, % 6 

2xx e dx
 

  

([k) vkidks fn;k x;k gS % 6 

 4 12
dy

y
dx

 

(0) 1y   

blds laiwjd Qyu cy  rFkk fof'k"V lekdy py  

dk vkdyu dhft,A bldk lqfuf'pr lek/kku Hkh 

Kkr dhft,A lkFk gh bldh oS/krk dk Hkh ijh{k.k 

dhft,A   

8- (d) ,d ekud izlkekU; vkcaVu dh ifjHkk"kk dhft, 

vkSj mldh fo'ks"krkvksa ij ppkZ dhft,A 4 

([k) izkIrkadksa dk caVu izlkekU; gS ftldk vkSlr eku  

30 rFkk ekud fopyu 5 gS] rks bu izkIrkadksa ds 

izfr'kr D;k gSa \ 8 

(i) 30 ls vf/kd 

(ii) 28 ls 34 ds chp 
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9- gSjksM&Mksej ds ,dy {ks=h; izfreku ij ppkZ dhft,A 12 

10- (d) n'kkZb, fd ekud fopyu v{k dsUæ ds ifjorZu ls 

vizHkkfor jgrk gSA 5 

([k) fl¼ dhft, fd lglEcU/k xq.kd r v{k dsUæ ,oa 

ekiu ds iSekus] nksuksa ds p;u ls LorU= gSA 7 

11- (d) vkSlr eku ds izfrn'kZ caVu ds vkSlr vkSj ekud 

fopyu D;k gksaxs \ 6 

([k) ekud =qfV D;k gksrh gS vkSj ;g D;ksa egRoiw.kZ  

gksrh gS \ 6 

× × × × × 

 

 

 

 

 

 

 

 


