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December, 2022 

BECC-104 :  MATHEMATICAL METHODS IN  

ECONOMICS – II 

Time : 3 hours Maximum Marks : 100 

Note :  Answer the questions from all the sections as per 

instructions.   

SECTION A 

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

1. Given the production function  

Q = 2 2

1

L 2

1

K  

 where Q is the total product, L is labour and K 

is capital as factors of production, 

(a) Find the marginal product of both the 

factors. 5 

(b) Show that the Euler theorem is satisfied. 5 

(c) What shall be the payment to labour if  

10 units of labour are used, when capital 

remains fixed at 20 ? 5 

(d) What is the nature of Returns to Scale ? 5 
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2. The following is the input coefficient matrix for 

an economy consisting of three sectors : 

 


















2·03·01·0

2·01·04·0

2·03·02·0

A   

 The final consumption demand for the products 

of three sectors have been estimated to be :  

d1 = 30 

d2 = 15 

d3 = 10 

Calculate the total output of the three sectors. 

3. (a) What is a differential equation ? Explain 

the concept of order and degree of a 

differential equation. 

(b) Explain least cost combination of input use 

by a firm with the help of constrained 

optimization. 

4. A two-product firm faces the demand and cost 

function below : 

Q1 = 40 – 2P1 + P2 

Q2 = 15 + P1 – P2 

C = 
2
1Q  + Q1Q2 + 

2
2Q  
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(a) Find the output levels that satisfy first-order 

conditions for maximum profit. 7 

(b) Check the second-order sufficient conditions. 

Can you conclude that this problem 

possesses a unique absolute maximum ? 7 

(c) Find the maximum profit level. 6 
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SECTION B 

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

5. From the following demand function, find 

income and cross elasticity of demand for good  

X when consumer income (M) = 20. Price of  

PX = 14 and price of PY = 2. 

 Qd = 20,000 – 500 PX + 25 M + 250 PY 

6. Explain the following concepts : 

(a) Multivariate function 

(b) Total differential 

(c) Partial derivative 

7. Find the total differential of the following : 

(a) y = 
21

1

xx

x


 

(a) U = 3x2 + xy – 2y3 

8. Explain the following concepts : 

(a) Compensated Demand Function 

(b) Shephard’s lemma 
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9. Suppose utility function is  

 U = x y 

 U is fixed at the level U = k. Find the Marginal 

rate of substitution. 

10. If   u = [5, 1, 3] 

  v = [3, 1, – 1] 

  w = [7, 5, 8] 
  x = [x1, x2, x3] 

Compute : 

(a) uv 

(b) wx 
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SECTION C 

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

11. Write a note on : 

(a) Types of Vectors 

(b) Transition Matrix 

12. Determine whether the following functions are 

homogeneous. If so, of what ‘degree’ ? 

(a) h(x, y, w) = 
y

x2

 + 
x

w2 2

 

(b) g(x, y, w) = 2x2 + 3yw – w2 
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~r.B©.gr.gr.-104 : AW©emñÌ _| J{UVr` {d{Y`m± – II 

g_` : 3 KÊQ>o  A{YH$V_ A§H$ : 100 

ZmoQ> : {ZX}emZwgma g^r ^mJm| go àíZm| Ho$ CÎma Xr{OE & 

^mJ H$  

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

1. CËnmXZ \$bZ {X`m hþAm h¡  

Q = 2 2

1

L 2

1

K  

 Ohm± Q Hw$b CËnmX h¡, CËnmXZ Ho$ H$maH$ O¡go : L l_ h¡ 

Am¡a K n±yOr h¡ & 

(A$) XmoZm| H$maH$m| Ho$ gr_m§V CËnmX kmV H$s{OE & 5 

(~) Xem©BE {H$ `yba à_oo` g§VwîQ> h¡ & 5 

(g) l_ H$mo Š`m ^wJVmZ XoZm hmoJm `{X l_ H$s  
10 BH$mB`m| H$m à`moJ hmo Am¡a ny±Or 20 na pñWa aho ? 5 

(X) n¡_mZo Ho$ à{V\$b H$s àH¥${V Š`m h¡ ? 5 
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2. EH$ VrZ-joÌr` AW©ì`dñWm Ho$ {bE AmJV JwUm§H$ Amì`yh 
{ZåZ{b{IV h¡ :  

 


















2·03·01·0

2·01·04·0

2·03·02·0

A  

 VrZ joÌm| Ho$ CËnmXm| Ho$ {bE A§{V_ Cn^moJ _m±J H$m 

AmH$bZ Bg àH$ma {H$`m J`m : 

d1 = 30 

d2 = 15 

d3 = 10 

 VrZm| joÌm| Ho$ Hw$b CËnmX H$s JUZm H$s{OE & 

3. (A) AdH$b g_rH$aU Š`m h¡ ? EH$ AdH$b g_rH$aU 

H$s KmV Ed§ H$mo{Q> H$s AdYmaUm H$mo g_PmBE & 

(~) AdéÕ BîQ>V_rH$aU H$s ghm`Vm go EH$ \$_© Ûmam 

AmJV à`moJ H$m Ý`yZV_ bmJV g§`moOZ ñnîQ> 

H$s{OE & 

4. EH$ {Û-CËnmX \$_© H$s _m±J Am¡a bmJV \$bZ ZrMo {XE JE 

h¢ : 

Q1 = 40 – 2P1 + P2 

Q2 = 15 + P1 – P2 

C = 
2
1Q  + Q1Q2 + 

2
2Q  
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(A) A{YH$V_ bm^ Ho$ {bE CËnmX H$m ñVa kmV H$s{OE 

Omo àW_-H$mo{Q> eVm] H$mo g§VwîQ> H$ao & 7 

(~) {ÛVr`-H$mo{Q> `WoîQ> eVmªo H$s Om±M H$s{OE & Š`m Amn 

`h {ZîH$f© {ZH$mb gH$Vo h¢ {H$ Bg g_ñ`m (àíZ) 

H$m EH$ EH$_mÌ (A{ÛVr`) {Zanoj A{YH$V_ h¡ ? 7 

(g) A{YH$V_ bm^ ñVa kmV H$s{OE & 6 
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^mJ I 

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

5. {ZåZ{b{IV _m±J \$bZ go _m±J H$s Am` bmoM Am¡a dñVw X 

Ho$ {bE _m±J H$s Am‹S>r ({VaN>r) bmoM kmV H$s{OE O~{H$ 

Cn^moº$m H$s Am` (M) = 20 & X dñVw H$s H$s_V,  

PX = 14 Am¡a Y dñVw H$s H$s_V PY = 2 h¡ & 

 Qd = 20,000 – 500 PX + 25 M + 250 PY 

6. {ZåZ AdYmaUmAm| H$mo ñnîQ> H$s{OE : 

(A) ~hþMa \$bZ 

(~) g§nyU© AdH$b 

(g) Am§{eH$ AdH$bO 

7. {ZåZ{b{IV H$m g§nyU© AdH$b kmV H$s{OE : 

(A) y = 
21

1

xx

x


 

(~) U = 3x2 + xy – 2y3 

8. {ZåZ{b{IV AdYmaUmAm| H$s ì`m»`m H$s{OE : 

(A) g_§{OV (g_m{YV) _m±J \$bZ 

(~) eo\$S>© à_o{`H$m 
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9. _mZm Cn`mo{JVm \$bZ h¡  

  U = x y 

 U, ñVa U = k na pñWa h¡ & à{VñWmnZ H$s gr_m§V Xa 

kmV H$s{OE & 

10. `{X u = [5, 1, 3] 

  v = [3, 1, – 1] 

  w = [7, 5, 8] 

  x = [x1, x2, x3] 

 Vmo JUZm H$s{OE : 

(A) uv 

(~) wx 



BECC-104 12 

^mJ J 

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

11. BZ na {Q>ßnUr {b{IE : 

(A) g{Xem| Ho$ àH$ma 

(~) g§H«$_U Amì`yh 

12. {ZYm©[aV H$s{OE {H$ {ZåZ \$bZ g_KmVr` h¢ `m Zht & 

`{X h¢ Vmo ‘KmV’ Š`m h¡ ? 

(A) h(x, y, w) = 
y

x2

 + 
x

w2 2

 

(~) g(x, y, w) = 2x2 + 3yw – w2 


