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MASTER’S DEGREE IN ECONOMICS 
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MEC–203 : QUANTITATIVE METHODS 

 Time : 3 Hours    Maximum Marks : 100 

Note : Attempt questions from each Section as per 

instructions given.  

Section—A 

Note : Attempt any two questions from this Section.  

2×20=40 

1. (a) Test the linear dependency using 
augmented matrix and find the 
relationship if it exists for : 8 

1X (1, 2, 3)= , 

  2X (3, 2, 1)= −  

and           3X (1, 6, 5)= −    
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(b) Whether the following system of equations 

is consistent or not : 8 

  x + 2y = 5 

   –2x + 3z = –11 

    y – 2z = 8 

2x + y – z = 12 

(c) Find the eigen value of matrix : 4 

2 1A
1 2
 

=  
 

  

2. (a) Explain Taylor’s theorem to polynomial 

expansion.  8 

(b) Using Taylor’s approach, find Taylor’s 

series expansion for the function : 12 

f (x, y, z) = xyz 

around the point (1, 1, 1). 

3. (a) Explain the purpose and procedure of 

hypothesis testing. 8 
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(b) Differentiate between Type I and Type II 

errors.  4 

(c) Discuss the concept of one-tail and two-tail 

test for the test of population mean. What 

is level of significance (α) ? 8 

4. (a) Consider the following Lagrange,  

problem : 12 

Maximize : 

f (u, v) = u + 3v 

Subject to : 

g (u, v) = 2 2 10u av+ =   

Use the envelope theorem to estimate the 

maximum value *(1.01)f  when a = 1.01 

and check this by computing the optimal 

value function *( )f a .  

(b) Verify mean value theorem for the  

function : 

( ) ( 1)( 2)f x x x x= − −  

in 10,
2

 
 
 

. 8 
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Section—B 
Note : Attempt any five questions from this  

Section.  5×12=60 

5. (a) What is Standard Error ? Why is it 

calculated ? 6 

(b) What are mean and standard deviation of 

the sampling distribution of the mean ? 6 

6. (a) Check if the following function is  

continuous : 5 

 + <
= − ≤ <
 + ≥

2
2, 2

( ) 2, 2 3
2 5, 3

x
f x x x

x x
  

(b) For the function f (x) = cos x, find : 7 

(i) Linear and quadratic approximations, 

and  

(ii) Maclaurin’s series expansion of the 

function 
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7. (a) Find du
dt

, where : 4 

         sin xu
y

 
=  

 
 

tx e=  

2y t=   

(b) How can Marginal Rate of Technical 

Substitution (MRTS) be calculated with 

the help of partial derivatives ? 4 

(c) Differentiate between a homogeneous 

function and homothetic function. 4 

8. (a) Distinguish between definite and indefinite 

integrals. 3 

(b) Identify if integral 21
1 dx
x

∞

∫  is convergent 

or divergent. 5 
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(c) Prove that union of finite number of closed 

sets is a closed set. 4 

9. (a) For each of the two 5 tuples : 9 

x = (2, –1, –3, 4, –2) 

and       y = (3, –1, –3, 2, –3) 

find : 

(i) The norm for each 

(ii) Euclidean distance between the two 

(iii) Scalar product of the two. 

(b) Define linear independence of vectors. 3 

10. (a) Determine whether the function : 8 

3 2 2( , , ) 3 2 3v f x y z x xz y y z= = − + + − −  

has maximum or minimum value.  

(b) Do you think quasi-concavity is a weaker 

concept than concavity ? 4 
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11. (a) Explain Kuhn-Tucker conditions under 

constrained optimisation. 8 

(b) Define a concave and a convex  

function. 4 
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      MEC–203 

,e- ,- (vFkZ'kkÏ) (,e- ,- bZ- lh-)  

l=kkar ijh{kk 

fnlEcj] 2024 

,e-bZ-lh--203 % ifjek.kkRed fof/;k¡ 

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

uk sV % izR;sd Hkkx 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)  lao£/r vkO;wg dk mi;ksx djds jSf[kd 

fuHkZjrk dk ijh{k.k dhft, vkSj ;fn ekStwn gS 

rks laca/ [kksft, % 8 

1X (1, 2, 3)= , 

  2X (3, 2, 1)= −  

rFkk       3X (1, 6, 5)= − A   
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([k)  lehdj.kksa dh fuEufyf[kr iz.kkyh laxr gS ;k 

ugha %  8 

  x + 2y = 5 

   –2x + 3z = –11 

    y – 2z = 8 

2x + y – z = 12. 

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

2 1A
1 2
 

=  
 

 

2- (d)  cgqinh lfUu;u ds izfr Vsyj ds izes; dks 

le>kb,A 8 

([k)  Vsyj ds n`f"Vdks.k dk mi;ksx djds Vsyj  

Ük`a[kyk esa fcanq (1] 1] 1) ds fxnZ iQyu  

f (x, y, z) = xyz dk foLrkj dhft,A 12 
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3- (d)  ifjdYiuk ijh{k.k ds mís'; vkSj izfØ;k dh 

O;k[;k dhft,A 8 

([k)  izdkj I vkSj izdkj II =kqfV;ksa ds chp varj 

dhft,A 4 

(x) lef"V ekè; ds ijh{k.k ds fy, ,d&iqPN vkSj 

nks&iqPN VsLV dh vo/kj.kk ij ppkZ dhft,A  

lkFkZdrk Lrj (α) D;k gS \ 8 

4- (d)  fuEufyf[kr ySxzkat leL;k ij fopkj dhft, % 

12 

 O;ojks/ % 

g (u, v) = 2 2 10u av+ =   

 ds varxZr f (u, v) = u + 3v dks vf/dre 

dhft,A tc a = 1.01 gS] rc vf/dre eku 
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*(1.01)f  dk vkdyu djus ds fy,] vUokyksi 

izes; dk mi;ksx dhft, rFkk bldh tk¡p 

b"Vre ewY; iQyu *( )f a  ds vfHkdyu }kjk 

dhft,A 

([k)  fuEufyf[kr iQyu ds fy, ekè; ewY; izes; dks 

lR;kfir dhft, % 8 

 varjky 10,
2

 
 
 

   esa iQyu ( ) ( 1)( 2)f x x x x= − − A 

Hkkx&[k 

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

5×12=60 

5- (d)  ekud =kqfV D;k gS \ bldh x.kuk D;ksa dh 

tkrh gS \ 6 
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([k)  ekè; ds izfrp;u caVu ds ekè; vkSj ekud 

fopyu D;k gSa \ 6 

6- (d)  tk¡p dhft, fd D;k fuEufyf[kr iQyu lrr~ 

gS %   5 

 + <
= − ≤ <
 + ≥

2
2, 2

( ) 2, 2 3
2 5, 3

x
f x x x

x x
 

([k)  iQyu f (x) = cos x ds fy, % 7 

 (i) jSf[kd vkSj f}?kkrh lfUu;u dk vkdyu 

dhft,] rFkk 

 (ii) iQyu ds fy, eSDykfju  Ük`a[kyk dk foLrkj 

dhft,A 

7- (d)  du
dt

 Kkr dhft,] tgk¡ % 4 

         sin xu
y

 
=  

 
 

tx e=  

2y t=   
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([k)  vkaf'kd vodyt+ dh lgk;rk ls lhekar 

rduhdh izfrLFkkiu dh nj (MRTS) dh x.kuk 

dSls dh tkrh gS \ 4 

(x)  le?kkr iQyu vkSj lefLFkr iQyu esa varj 

Li"V dhft,A 4 

8- (d)  fuf'pr lekdy vkSj vfuf'pr lekdy ds 

chp varj Li"V dhft,A 3 

([k)  igpkfu, fd lekdy 21
1 dx
x

∞

∫  vfHklkjh gS 

;k vilkjhA 5 

(x)  fl¼ dhft, fd lao`r leqPp; dh ifjfer 

la[;k dk la?k ,d lao`r leqPp; gSA 4 
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9- (d)  nks 5 VqiYl %  9 

x = (2, –1, –3, 4, –2) 

 vkSj   y = (3, –1, –3, 2, –3) 

 ds fy, Kkr dhft, % 

 (i)  izR;sd dk ekud 

 (ii)  nksuksa ds chp ;wDyhfM;u nwjh 

 (iii) nksuksa dk vfn'k xq.kuiQy 

([k)  lfn'kksa dh jSf[kd Lora=krk dks ifjHkkf"kr 

dhft,A 3 

10- (d)  fu/kZfjr dhft, fd iQyu % 8 

         3 2 2( , , ) 3 2 3v f x y z x xz y y z= = − + + − −  

  dk vf/dre ;k U;wure eku gS ;k ughaA 
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([k)  D;k vkidks yxrk gS fd v/Z&voryrk] 

voryrk dh rqyuk esa ,d det+ksj vo/kj.kk 

gSA   4 

11- (d)  O;ojks/h b"Vrehdj.k ds varxZr dqgu&Vqdj

izfrca/ dh O;k[;k dhft,A 8 

([k)  mÙky ,oa vory iQyu dks ifjHkkf"kr dhft,A 

4 

× × × × × × × 
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