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 BECE-015  

BACHELOR’S DEGREE PROGRAMME 

(BDP)  

Term-End Examination 

June, 2022 

 

ELECTIVE COURSE : ECONOMICS 

BECE-015 : ELEMENTARY MATHEMATICAL 

METHODS IN ECONOMICS 

Time : 3 hours Maximum Marks : 100 

Note :  Attempt questions from each section as directed. 

SECTION A 

Answer any two questions from this section. 220=40 

1. You are given a utility function U = (x + 2) (y + 1) 

where x and y are the two goods consumed. Let 

Px, the price of x, be equal to 4, Py , the price of y, 

be equal to 6 and let the income m be equal to 

130. 

(a) Find the optimal level of consumption of x 

and y. 

(b) Find the optimal level of the Lagrangian 

multiplier. 
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2. (a) Find the pure strategy Nash equilibrium of 

the following game : 

  Player 2 
  Left Right 

Player 1 
Up 













)2,2()3,1(

)1,3()0,0(
 

Down 

 Here, player 1 has strategies ‘up’ and ‘down’, 

and player 2 has strategies ‘left’ and ‘right’. 

(b) Find the mixed-strategy equilibrium of the 

following game : 

  Player 2 
  Left Right 

Player 1 
Up 













)1–,1()1,1(–

)1,1(–)1–,1(
 

Down 

3. A person must get certain minimum 

requirements of carbohydrates, proteins and 

minerals for good health. His diet consists of the 

major items : I and II; prices and nutritional 

contents of the same are shown below :  

 Item I Item II Daily Minimum 
Requirements 

Price (<) 0·60 1·00 – 

Carbohydrates 10 4 20 

Proteins 5 5 20 

Minerals 2 6 10 
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 Formulate the above as a linear programming 

problem to minimise cost and solve the same.  

4. An economy has only two industries, A and B. To 

produce one unit in A, 
6

1
 unit of output from A, 

and 
4

1
 unit of output from B is needed. Industry 

B needs 
4

1
 unit from A and B each to produce 

one unit of its own product. Suppose the final 

demands for both the industries are 60 units 

each. 

(a) Write down the Leontief system for this 

economy. 

(b) Find out the gross outputs of A and B 

needed to satisfy the final demand. 
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SECTION B 

Attempt any four questions from this section. 412=48 

5. Demonstrate Shephard’s Lemma.  

6. Explain Cramer’s Rule with the help of a 

suitable example. 

7. Solve the following Cobweb model and determine 

whether the system is stable or not : 

 d
t

Q  = 19 – 6Pt 

 s
t

Q  = 6Pt–1 – 5 

8. Explain the method of dynamic programming for 

solution of a dynamic optimisation problem. 

9. Find total differentials of : 

(a) U = 
)yx(

)y–x(
22

22


 

(b) U = e(x2 – y2) 

10. Invert the following matrices : 

(a) 












23

32
 

(b) 












84

32
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SECTION C 

Answer all questions from this section. 26=12 

11. Write short notes on the following :  

(a) Orthogonality of two vectors 

(b) Linearly homogeneous function 

12. (a) Solve  dx
x

3
 

(b) If A = 












 

96

17
 and B = 















16

38
, find B – A. 



BECE-015 6 

 ~r.B©.gr.B©.-015  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 

gÌm§V narjm 

OyZ, 2022 

 

EopÀN>H$ nmR²>`H«$_ : AW©emñÌ 

~r.B©.gr.B©.-015 : AW©emñÌ H$s  
àma§{^H$ J{UVr` {d{Y`m± 

g_` : 3 KÊQ>o  A{YH$V_ A§H$ : 100 

ZmoQ> :  àË`oH$ ^mJ> go {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE & 

^mJ H$ 

Bg ^mJ> go {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE & 220=40 

1. AmnH$mo EH$ Cn`mo{JVm \$bZ U = (x + 2) (y + 1) {X`m 

J`m h¡, Ohm± x Am¡a y, Cn^moJ H$s JB© Xmo dñVwE± h¢ & _mZm 

Px dñVw x H$s H$s_V h¡ Omo {H$ 4 h¡, dñVw y H$s H$s_V 

Py ,Omo {H$ 6 h¡ Am¡a _mZm Am` m = 130 h¡ & 

(A) x Am¡a y Ho$ Cn^moJ H$m BîQ>V_ (g§VwbZ) ñVa kmV 

H$s{OE & 

(~) bJ«m§O JwUH$ H$m Bï>V_ (g§VwbZ) ñVa àmá H$s{OE & 
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2. (A$) {ZåZ Iob (Jo_) H$m ewÕ aUZr{V Z¡e g§VwbZ kmV 
H$s{OE : 

  {Ibm‹S>r 2 
  ~m`m±    Xm`m± 

{Ibm‹S>r 1  
D$na 













)2,2()3,1(

)1,3()0,0(
 

ZrMo 

 `hm± {Ibm‹S>r 1 Ho$ nmg Xmo aUZr{V`m± h¢ – ‘D$na’ Am¡a 

‘ZrMo’ & Bgr Vah {Ibm‹S>r 2 Ho$ nmg aUZr{V`m± h¢ –

‘~m`m±’ Am¡a ‘Xm`m±’ &  

(~) {ZåZ Iob (Jo_) H$m {_{lV-aUZr{V g§VwbZ kmV 
H$s{OE : 

  {Ibm‹S>r 2 
  ~m`m± Xm`m± 

{Ibm‹S>r 1 
D$na 













)1–,1()1,1(–

)1,1(–)1–,1(
 

ZrMo 

3. EH$ ì`{º$ H$mo AÀN>o ñdmñÏ` Ho$ {bE H$m~m©ohmBS´>oQ>, àmoQ>rZ 
Am¡a I{ZO H$s Hw$N> Ý`yZV_ _mÌm boZr h¡ & CgHo$ Amhma 
_o§ à_wI dñVwE± I Am¡a II em{_b h¢; {OZH$s H$s_V Am¡a 
nmofU gm_J«r ZrMo Xem©E JE h¢ : 

 dñVw I dñVw II X¡{ZH$ Ý ỳZV_ 
Amdí`H$VmE± 

H$s_V (< _|) 0·60 1·00 – 

H$m~m©ohmBŚ>oQ> 10 4 20 

àmoQ>rZ 5 5 20 

I{ZO 2 6 10 
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 bmJV Ý`yZV_ H$aZo Ho$ {bE Cn`w©º$ H$mo EH$ a¡{IH$ 
àmoJ«m_Z g_ñ`m Ho$ ê$n _| {Zê${nV H$s{OE Am¡a Bg g_ñ`m 
H$mo hb ^r H$s{OE & 

4. EH$ AW©ì`dñWm _| Ho$db Xmo CÚmoJ h¢, A Am¡a B & CÚmoJ 

A _| EH$ BH$mB© H$m CËnmXZ H$aZo Ho$ {bE, A go CËnmX H$s 

6

1  BH$mB© Am¡a B go CËnmX H$s 
4

1  BH$mB© H$s Amdí`H$Vm 

h¡ &  CÚmoJ B H$mo AnZr EH$ BH$mB© H$m CËnmXZ H$aZo Ho$ 

{bE A Am¡a B àË`oH$ go 
4

1  BH$mB© H$s Amdí`H$Vm h¡ & 

_mZm XmoZm| CÚmoJm| _| àË`oH$ H$s A§{V_ _m±J 60 BH$mB`m±  

h¢ & 

(A) Bg AW©ì`dñWm Ho$ {bE {b`mopÝQ>\$ àUmbr {b{IE & 

(~) A§{V_ _m±J H$mo nyam H$aZo Ho$ {bE Amdí`H$ A Am¡a B 

Ho$ gH$b CËnmXZ H$m nVm bJmBE &  
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^mJ I 

Bg ^mJ> go {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE & 412=48 

5. eonS>© Ho$ bo_m H$mo àX{e©V H$s{OE & 

6. EH$ Cn`wº$ CXmhaU H$s ghm`Vm go H«¡$_a Ho$ {Z`_ H$s 
ì`m»`m H$s{OE & 

7. {ZåZ H$m°~do~ _m°S>b H$mo hb H$s{OE Am¡a {ZYm©[aV H$s{OE 
{H$ {gñQ>_ pñWa h¡ {H$ Zht : 

 d
t

Q  = 19 – 6Pt 

 s
t

Q  = 6Pt–1 – 5 

8. J{VH$s` BîQ>V_rH$aU g_ñ`m Ho$ g_mYmZ Ho$ {bE J{VH$s` 
àmoJ«m_Z (AgVV² g_`) H$s {d{Y H$s ì`m»`m H$s{OE & 

9. {ZåZ Ho$ gH$b AdH$b kmV H$s{OE : 

(A) U = 
)yx(

)y–x(
22

22


 

(~) U = e(x2 – y2) 

10. {ZåZ{b{IV Amì`yhm| H$m à{Vbmo_ kmV H$s{OE : 

(A) 












23

32
 

(~) 












84

32
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^mJ J 

Bg ^mJ> _| go g^r àíZm| Ho$ CÎma Xr{OE &  26=12 

11. {ZåZ na g§{jßV {Q>ßn{U`m± {b{IE : 

(A) Xmo g{Xem| H$s b§~H$moUr`Vm 

(~) a¡{IH$ g_ê$n (gOmVr`) \$bZ 

12. (A)  dx
x

3  H$mo hb H$s{OE & 

(~) `{X A = 












 

96

17
 Am¡a B = 















16

38
, Vmo B – A 

kmV H$s{OE & 

 

 


