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2 2435 
3 2435 

. Answer any five 5x3 ( In a city there is only one company providing 

( Two economies namely Economy A and Economy B telecommunication service. The company is asked to set 

its price equal to its marginal cost. What problems will can produce both the goods X and .Y. However 

the company face in doing so ? 
economy A is specialized in production of good X and 

(vi) Does the doubling of wage rate cause demand for 
economy B is specialized in production of good Y. Draw 

labour to be half ? DiscusS. 
and explain the production possibility curves for both 

the economies. 

( 4244P1 A R B, agi x 3it Y 

(i) Lalita consumes only two commodity X and Y. The price 

of X has increased but it is observed that Lalita is 
x 37A 3R 37a7 B 

consuming the same amount of good X. Explain this 

condition using income effect and substitution effect. 

(ii) Do you agree that price controls often hurts those for 

whom these were meant to help ? Discuss this in view 

of rent control. 

() Does a firm operating under perfectly competitive market 

always exit whenever it incurs losses in the short-run ? 

P.T.O. 



5 ) 2435 2435 4) 

The demand and supply of labour in a village is given (i) 
(ii) 

by 

D 210 -3W and S = 2W. 

Calculate the minimum wage (WG) fixed by the 

H fad fi 
government which causes an unemployment of 40. 5 

(ii) Due to increase in income of residents of a city the (iv) 

demand for car rises. What happens to producer surplus 

in the market for car ? What happens to producer 

( surplus in the market for tyres ? Use diagrams to 

5 explain. 

(i) 

(vi) D 210 3W I S= 2W 

. 

modern 2. () What is the role off government in a 

5 economy ? 
P.T.O. 



6 2435 7 2435 

() (i) 

3. ( Should a bumper crop due to favourable weather

condition be a cause of concern for the farmers ? 

(iin) 
Explain. 6 

4a -12 zra 
Government imposes a tax on sale of foods served in (i) 

a restaurant. Can the government ensure that the entire 

burden of this tax will be borne by the restaurant foa-tt i afeg ? 

owner ? Discuss. 5 
( Explain using income and substitution effects, why Giffen 

(i) Studies indicate that the price elasticity of demand for (ii) goods have upward sloping demand curve ? 

milk in a particular village is -1.2. If a litre of milk Use indifference curves to show how an individual 

currently priced at Rs. 30 and the government wants decides to allocate her time between work and leisure. 

to increase milk consumption. by 20%, by how mucn Will she necessarily work more if the wage rate 

4 

should it decrease the price of milk ? 
rises ? 4 P.T.O. 



8 
2435 

9 2435 

(iit) A consumer consumes two goods bread and 

5. In t the long run there are five alternative technologies 5 
Measuring rice on Y-axis, the MRS of rice for bread 

to produce a commodity. Explain the derivation of long is 0.5 at equilibrium. The market price of rice is Rs 20 

run ATC curve. 
(a) What is the market price of bread ? () 

The long run supply curve of a perfectly competitive (6) Derive the equation of budget line. 
22 

industry is more elastic in the long run than the short 

run. Do you agree ? Give reason to your answer. 4 

(ii) A farmer is in equilibrium when he produces 100 kg 

(i) 
of potato. The total cost function is given asS 

C 1000 + 10 Q+ 0.05 Q. The price of potato is 

Rs. 20 per kg in the market. 

AC of the ( Calculate MC and AVC, AFC and (iin) 

producing potato at equilibrium level. h Y-37 R JUAT d.gk 

4,2 (b) Calculate tötal profits of the farmer. 

ATCEAT 70.5 I aea aHA 20 
3F41fe7À f ( 

(a) R 47 ? (a) 

(b 

P.T.O. 



2435 10 ) 
11 2435 

(i) 
(i) A monopolist produces a commodity X at a constant 

average cost of Rs. 20 and faces the following 

demand function 

X 200 - 5 P 

What is the equilibrium output and price and profit C 1000 + 10 Q + 0.05 Q2 

3.22 of this monopolist ? 

(ii) To produce socially efficient quantity in monopoly, what 

(a 
should be done : per unit tax be levied or per unit 

A subsidy be given ? 

6. Explain the dead weight loss due to monopoly with the 

help of a diagram. Does perfect price discrimination by 

a monopolist increase total welfare in the market ? 

Explain. 
P.T.O. 



2435 
2435 

13 12 

(ii) Suppose labour is the only input used by a competitive (i)20 i Ha TA, f7 fR , 7 

firm whose production function is as follows 

Total Product Units of labour 

0 
X = 200 -5P 

8 1 

15 2 cH11, 

21 3 (ii) 

25 4 

28 

28 6 
7. ) In a perfectly competitive markets, explain why the value 

(a) Each unit of output sells for 5, calculate the 
of marginal product of labour curve is the demand curve 

value of marginal product of each worker. 
for labour. 

According to new labour laws, firms are now required(i) 
(6) Compute the demand schedule showing the number 

of workers hired for wages ofT15, 20 and 30. 
to give workers health insurance. How this law will affect 

(c) What happens to this demand curve if the price 
employment and wages considering no change in labour 

supply ? 

of output rises from . 5 to 10 per unit. 6 

P.T.O 



2435 
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( 

(6)4 77 15, 20 3i 30 a f 

(c)a k 4a7 5 10 

(ii) 

0 0 

8 

15 

21 

25 

28 

2435 
15 

500 



This question paper. contains 16+3 printed pages] 
AU COL2 

Roll No. 

S. No. of Question Paper 24336 LIBRA Abo19 

Unique Paper Code 12271102 

Mathematical Methods for Economics-I 

ew De JC 

alkaj Name of the Paper 

Name of the Course B.A. Hons.) Economics-CBCS (OC) 

Semester 

Duration :3 Hours Maximum Marks: 75 

(Write your Roll No. on the top immediately on receipt of this question paper) 

Note Answers may be written either in English or in Hindi; 

but the same medium should be used throughout the 

paper. 

There are six questions in al. 

All questions are compulsory. 

A simple calculator can be used. 

P.T.O. 



2 2436 3 2436 

Do, any fwo of the following 2x4-8 (6) q9h y= x + 4x, TaT x = k 3THTA FHTHT 

Solve the following inequalities : 

o 

E)log 1- x) ++2 
(i) Inln(e - 1)) < 0. 

(6) ) The curve y = x*+ 4x is symmetric about the line 

x = k. Find k. 

Á {, v): y2 x>0} 
(i) Find the domain for fr) = 

log (1 ty* +2 
B ICr, ):y< 21 -18x 3r] 

Show graphically the regions in the (x, y) plane (c) 
C A n B 

represented by the following sets 2 Do any four of the following 4x4-16 

A (x, ) : y2 , x> 0) (a) Show that the inverse of the following function exists 

y ab (a> 0, b> 1). 
B [, y) : y <21 - 18x 3x] 

Find the inverse function g). Find g'() without finding 

C A n B. 
the derivative of glt). 

(6) Find the limits: 

(a) 
(0 lim - " 

m, n >0 

lim x*. 
(i) InIn - 1)) < 

P.T.O. 



4 2436 2436 

(c)( Find an equation of the line tangent to the graph 

of (+} = 8xy at the point (-1, 1). () 

(Inverse function) 51 HTITA : (i) Given 

y ab (a> 0, b > 1) 
V h. 

How is the proportional rate of increase in V related 49hTT (derivative) f1 g() 5 T 

to the proportional rates of increase in r and h ? 

Assume h and r are functions of time. (6) 

2 3x 
o lim m, n> 0 

(d) Determine whether the following converges or diverges. 
X- 

If it converges, find the limit: 

i) lim x* 
n=l 2n 

(c) + } -8r223TTE fag 1, 1) TT 

i) (-1y+ n 
2n +1)n=l 

(i fAT (e) Point P moves so that the difference of its distances 

V Th from (3, 3) and (-3, -3) is always 6. Find the equation

v 3AUrfaes R (Proportional rates of 
that the coordinates (, y) ofP must satisfy. What 

increase), r h TTHTT5 as T I fH 
curve does it represent ? 

Draw the graph of y 
= e* - 4, using the graph 

of y= e. 

P.T.O 



6) 2436 7 
2436 

t. T fy f5 fAHafe 74 (Sequence) 
3x5-15 Do any three of the following: 3 

HfH (Convergent) THRT (Divergent) 
Find the elasticity of y w.r.t. x : 

() 

) y 
= x eblrte) 

(i) y = x+ y 

(b) Verify the quadratic approximation 

- = 1 +x +x forx = 0 

(-1)*1n 

2n +1- 
Determine its accuracy for l< 0.1. 

( PH AR TA f(3, 3) 
(i) Show that the equation x'+ 3x + 1 = 0 has exactly 

one real root. 

() Let f be defined by 

2x-1, x<0 
S) 

5x2-3, x>2 

IPHCRTST (Coordinates) (, ) ERI KT 

Define f(r) as a linear function on [0, 2] so that f 

is continuous for all values ofx. 

(i) Solve for x: 4- 4*-1 = 3**1- 3x 
(i) y= RE HEAI À= -4 

P.T.O. 

3HTE -ISI



2436 
8 

9 2436 

(1) Check for differentiability at x = 0 for the function 
(d) 

() HTifa fs 

2x2-1, x <0 
S)= 

5 x2-3,x>2 
(it) Examine the continuity for 

Sx) = lim 1 
*>0 

n 1+x" 

Plot the graph. 

(Linear) 57 5 uYf97 f 

x t 4 H7 (Continuous)I 
(a) t x T9H A (Elasticity) M : 

) y =x eb(rte) 

(i) y= xt vy 4 T 4-l = 3**1 - 3x 

(6) ( ffafea fge HHA (Quadratic approxi- 
(d) ( 

mation)7 H T (Verify) 5tfy: 

(Differentiability) = 1 +x + x x 0 1- x 

1 

(i) fo)= lim X>0 HiTTY (Continuity) l0.1 7 7Teai (accuracy) t AA 

(i) TEU THU 3+ 3x + 1 = 0 1 

P.T.O. (root)I 



10 2436 11 2436 

Do any three of the following 4. 3x5-15 Given a logistic function describing the population growth (b) 

( The estimated value of a diamond bought for Over time, t: 

K 
f) Ae 

investment purposes is 1+ Ae 

() What is the initial population ? At what rate is P() 

V 250000(1.75) 4 

increasing at time t = 0 ? 

If the rate of interest under continuous 
What happens to the population over time ? 

compounding is 7%, how long should the diamond 
(ii) Find the point of time when the rate of growth of 

be held ? population starts declining. 

2 2 

()) Find all points (x, y) on the graph of x3 + y3 = 8 
(ii) Consider two cashflows. For cashflow A, you 

where lines tangent to the graph at (r, y) have 

receive Rs. 10 every year for 5 years with the first 

slope=-1. 

payment being today. For cashflow B, you receive 

(i) The function fx) is everywhere continuous and 

Rs. x every year forever with the first payment being 

differentiable. Prove that if the function f(x) has two 

today. What is the value of x in order for 

real roots, then its derivativefx) has at least one 

root. cashflow B to have the same present value as 

P.TO. cashflow A ? 



12 2436 
2436 13 

(d) Find the inverse g(r) of the following function 

2x, S 0 
Sl) = 

K S)=- 1+ Ae 
Also find the domain of the inverse. Show graphically that 

fx) and gx) are symmetric about the line y = x. 

(a) () 

(Estimated) V=250000(1.75) *" EIA HTq 

9h1 (Continuously compounded) I GR 7% 

fRAT TES7 t 

2 
((x+ y =8 7i fRi . y) 

A 3ATY6i 5 q T5 a 10 a f4T 

(i) 

TtyaTE B ad4A AA 76t YaE A 

Root) 

P.T.O. 



14 2436 
15 ) 2436 

( feH (Inverse function) g6) 51 a 3K 

(c) A tour service offers the following rates 

Rs. 1000 per person if 50 people (the minimum number to 2x, x S0 

book the tour) go on the tour for every additional person, 

up to a maximum of 80 people total, everyone's charge 

is reduced by. Rs. 10. y =x td HHAA (Symmetric) 

Do any three of the following 5. 3x5-15 It costs 3000 (a fixed cost) plus Rs. 200 per person to 

conduct the tour. () Consider the function f defined by 

S) = 4 -x + log(r - 1), x > 1. 
How many people does it take to maximize the profit ? 

Detemine where fis increasing and wherefis decreasing. 
(d) Given a demand curve p = f(¢) is convex from below 

Does it have any global extreme points ? 

ie P>0. a20 

(b) Given the function 

The total revenue TR = px is defined in terms of x and 

3x-8 Sa) -4 
d(TR the marginal revenue MR = 4LR) 

Find the asymptotes. 

Show that the MR curve is also convex from below if 

(i) Find the possible local extremes 

0 or ift 0 it is 
a. 

ii) Find the intervals of concavity and convexy 

(iv) Draw the graph. 
P.T.O 



16 2436 17 2436 

(a) s)= 4 -x + log(r - 1), x >1 GRT YrM7 q 

200 3faftm aTa 3TtI 

arr5 (Global)H T9 (Extreme points) ? () f&7 9T HT p f) 3TT (Convex) 

dp>0 (b) d2 

TT (Total revenue) TR px, x Y S)= S8 
yfHTfST 7THTTTITA (Marginal revenue) 

H Eq TPTTNTT (Asymptotes) d MR _ d(TR) 
dx 

d 
EFIS f MR 3 À IIT , >0 

3 x d (ii) 3TT (Convex)7T a 3HaM 

Do any two of the following 6. 2x3-6 
(Concave) 

At a certain factory, the marginal cost is 3(q -4 per (a) (iv) HTRE TI 
unit when the level of production is q units. By how 

( 
much will the total cost increase if the level of production 

is raised from 6 units to 10 units ? 

P.T.O 



2436 
19 ) 18 

2436 

(6)y= =2y =2 -x 5TTET GRT YTTaG 7 
(b) Find the area of the region enclosed by the graphs of 

(b) 

y = x and y = 2 x. 

(C) T5TPi (Competitive)9R 
ÀHTT a Tya 

Given the demand and supply functions in a competitive (c 

market 
Q =1200- 6p, Q = 2p-1 

Q = 1200- 6p, and Q = 2P-1 

Find the equilibrium price and quantity in the market. What 

uUARAKY FHTASA 1 AAA (Stability) T 
is the stability of the adjustment to a disturbance in the 

market ?2 

(a) 

tTTT 3(q -42 fa FTET 

3F TR 6 h154T T TG 10 56I5 

600 2436 19 
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(3) 3546 
(2) 3546 

(a) Use the concept of the production possibilities frontier HfeHTA a faNTT (indifference curve analysis) h (b) 1. 

to explain the concept of an efficient outcome. Explain 
fcTET 3T YYTaT (substitution and income effects) 

the difference between a straight line and a concave 

production possibilities frontier. 

(c) 
(6) Using indifference curves analysis, the impact of a change 

Qf A (P-B) 
in price of a normal good on its consumption using 

TE A B H75 fRTG I 5 substitution and income effects. 

( 
Consider a non-linear demand curve,

HTT 5 t4 (price elasticity of demand) 
Qd A (P-B) -B) 

Where A and B are positive constants. 
(i) (total expenditure curve) 51 HHTU 

Show that the price elasticity of demand for this 

(il) HTifg f5B -21 4a qs demand curve is (-B) at all points on the demand 

Ccurve. 

Discuss the effects of a price floor imposed by the () (i) Write the equation of the total expenditure curve. 2. 

government in the labor market. 
(ii) Suppose B= 2. Will the total expenditure rise when 

price increases 2 If the world price of a good exceeds the domestic price 

of the good, will the country export or import the 
3F H4T a (production possibility frontier) () 

good ? In this case, who gains from trade- domestic 
HETà ZV (efficiency) 7a47UT 

consumers or producers or both ? 
FHET`rI FTA TETI (straight line) T (concave) 

P.T.O. 



(4) 3546 
(5) 3546 

(c Explain how and why a per unit tax creates dead wejght 

of drone strikes on the petrol market in the world and losses in the market. Can the dead weight losses he 

subsequently the used car market. 
avoided if the consumers and producers voluntarily donate 

How and why does a firm's average total cost curve differ (b the tax amount and the government repeals the tax in the 

5 in the short run and the long run ? 
market ? 

Calculate the income elasticity of demand of good X from (c) 
(a) 9 9RÀ AT 4 tAT (price floor) 

the following data. Hence, conclude whether X is an 
feh uUTHECE7 TT6I (short run) 

inferior or normal good. 
eT (1long run) T5 HIAT% 

PRICE ODF QUANTITY OF INCOME OF 

GOOD X (Rs.) GOOD X THE CONSUMER 

(b) 
100 10 50 

20 40 200 

10 20 400 

(a) 

SIR 7HR THM (dead weight loss)3 

3. The recent drone attacks on Saudi Arabia destroyed oil (b) 
facilities and the country's crude oil production is expected 
to reduce significantly in the short run. Discuss the impact P.T.O 



3546 (6) 
(7) 3546 

Where Q is the number of metro rides she takes per month 
(c) 

and P is the cost of the metro ticket. 

Suppose the supply of metro services she avails () 

is perfectly elastic at Rupees 30 per ride between 
(normal) K 

two destinations. Find the equilibrium number of 374Hc 
rides taken by Vidhi per month and the consumer 

surplus enjoyed by her. 
50 100 10 

(i) The government proposes to make metro rides free 
40 200 for all women. Calculate the new equilibrium rides 

20 

and the consumer surplus she now enjoys. 10 20 400 

(ii) If Rupees 30 represents the total cost per ride to0 4. (a)A country levies a 3% digital tax on the revenues earned 

the supplier of metro services, do you think the by a local internet search engine company. The company 

extra trips Vidhi takes is economically justified ? responds by reducing the hourly wage raté of all its 

(a) 
employees. Using indifference curve analysis, show how 

the workers may respond to reduction in their wage rate. 

Will your analysis depend on whether leisure is normal 

7 or inferior ? 

(b) The demand curve for Metro rides for a femalé employee 

fayy3H 3T fAr al f TA (leisure) 8 Vidhi is given by 

P.T.O. 
P 50 



(8) 3546 
(9) 3546 

5. Define price discrimination. Can perfect price 
(b) 

discrimination remove the dead weight ioss associated 
with a monopoly ? 

- 50 QR 

(b) Why do competitive firms stay in business if they make 
zero profits ? Explain. 4 

Consider two countries Japan and Australia producing 
(c) 

two goods T-shirts and brownies. Each country has one 

million workers. The following table gives the production 
of two goods per worker per day in each country :? 

T-SHIRTS BROWNIESyi:TTit (perfectly elastic) ITA 

IN DOZENS] 

JAPAN 10 18 H 741 3H4 3qRT 3TèrNTT (consumer 

AUSTRALIA 10 10 surplus) t tSgI 

() Which country has absolute advantage in (i) 

producing brownies? 

(i1) Draw the production possibility frontier of both 

countries. 

(iii) By calculating opportunity cost, find which country 

has comparative advantage in T-shirts and brownie (in) 

production ? 

(iv) What should be the pattern of trade ? 

P.T.O. ITHT (economically justified) ? 



( 10 ) 
3546 

(a) a4A faHg (price discrimination) TRHfra (11) 3546 

4 T (comparative advantage) 

fet-f T E? 

SIrI T 54 fa¥E (perfect price discrimination) 

(v) 4T9R 5T R (pattern of trade) F aHI 

fe ? b) 

Derive the demand curve for labour in the competitive (a) 6. 

market. What causes the labour demand curve to (c) 

shift ? Explain. 

(b) Why is a monopolist's marginal revenue less than the 

f T price of its goods ? Show the profit maximizing level of 

output and price for a monopolist. -TE 

(c) Consider variable cost for a competitive firm in the 

following table 10 18 

Quantity 0 2 4 5 6 3HTTT 10 10 

TVC [Rs. 9 14 20 28 38 

If the total fixed cost of the firm is Rs. 12 and price of CT(absolute advantage) ? 
output is Rs. 7, how many units of output will this firm 

(i) 
produce ? What is total revenue and total cost ? Will 

the firm operate or shut down in the short run? Briefly 

(i) HR TTA (opportunity cost) TUTH 
explain. 

P.T.O.



( 12) 3546 

(a) 

TH-H (shift) aIT ? THTSU1 

(b) 

(c) 

2T TER (fixed) TA R (variable) CTA 

0 1 2 3 4 5 6 

0 9 14 20 28 38 

7 F, 3TE t. gHIE 61 34I 

3,00 12 3546 



This question paper contains 19 printed pages] OHU COL 
Roll No. 

S. No. of Question Paper 3547 LIBRA 19 

JC Kalkaii 
Unique Paper Code 12271102 ew De 

Name of the Paper Mathematical Methods for Economics-I 

Name of the Course B.A. (Hons.) Ecónomics 

Semester 

Duration :3 Hours Maximum Marks: 75 

(Write your Roll No. on the top immediately on receipt of this question paper.) 

Note Answers may be written either in English or in Hindi; 

but the same medium should be used throughout the 

paper. 

There are five questions in all. 

All questions are compulsory. 

A simple calculator can be used. 

P.T.O 



2 3 3547 
3547 

C) Determine the direction of logical conclusion (P > Q Answer any wo of the following 2x4-8 

(A) Let fx) be a function with domain -2, 3] and range 
or Q P or P Q) in case of the following 

O, 8]. What are the domains and ranges of the following propositions 

functions?
P: The series , is convergent. n=1 h 

-1) 

:lim,+0 , 0. 
(i) 4-)+1. 

The given figure shows the graph of the function 
(i) P: ?> 16 

B) 

y = gx) = px + qx + r. Q:x> 4 

Check which of the constants p, and r are 

>0, = 0, or < 0. 

(A) I 5 A), TH (domain) -2, 3] a THT 

(range) [0, 8] ICT Y6 h I Afefea ie 

SGx -1) 

(i) 4 S() + 1. 

yg) = pr + qx +r 
B) fafafe7 7 T y 

= st) = px t +r 

(7) The graph is symmetric about the line x = k. 

Find k. 

P.T.O. 



4 
3547 3547 5 

fy f fei p, q r à 3x4-12 

-R> 0, = 0 a <o 
Answer any three of the following 

2 

(A) Find the equations of the tangent lines to the curve 

parallel to the line x - 2y = 2. 

Find the asymptotes of the following functions 
(B) 

y =el+r 

V1+x2 
y= (i) x-1 

y = 8) = px* + qx + r 
ex+l - eX- 

C) 
Evaluate the following limit lim,-0 

x2 

(in 6 3TTU TT x = k * AIT HHTHT (symmetric) 
the infinite series 

(i) Consider 

fag 
For what values of 

(C) fferfea 7 f5 fqsat (logical 

conclusion) i T (P > Q T Q > P T P > Q) x does the series converge ? Find the sum of the 

series if x = 1.2. 

D) Approximate the function Jx) = x3 by a Taylor 

P:u ,3HfYEITRÍ (convergent)( n=l 

polynomial of degree 2 at x 8. Use it to find an 

0. Q: imn-20 n 
approximate value of 93, Find an upper bound for the 

i) P >16 
error of approximation corresponding to the result 

Q:x>4 obtained. 

P.T.O. 



6 3547 
7 3547 

Answer any four of the following 3. 4x5-20 

(A) a5 = El x - 2 2 HTAR (parallel) x+1 

FTTETT (tangents) HU tfrI 
Graph the function gx) and check its continuity at (A) 

fHfefen 7A 3 HRT (asymptotes) T 
x and x = -1. 

(B) 

2x-1 ifx<-1 

g(x)=x2+1 if -1 <x<1 

y=el+x
x+1 if x > 1| 

,-+ (i) y= 
x-1 

B) ( If yvx?+1 = log (r + Vr2 +1) show that 

TAI lim,0 ex*l-ex-1 C) 
x2 

(a) (x2+1)+ -1=0 
ax 

(6) (x+1)+3, 
dx 

347T7 (converge). ETet ? ax = 12 

(ii) Find the point(s) of inflection of the function 

(D) o) -xi * 8 f (degree) 2 S)=xe-, 

zR TT (Taylor polynomial) Hffea 
( C) ) Let f be twice differentiable on [0, 2], show that 

(approximate)if Y YT 93 
if f0) = 0, A1) = 2, 12) = 4, then there is an 

ITHTT (approximate value) I7 rI I 

YRUI HT7eA zë (eror of approximation) 0 (0, 2) such that f"c) = 0. 

T HT (upper bond) A T Graph the function y 
= | - 1|. 

P.T.O 



8) 3547 9) 3547 

(D) ( Find the expression for elasticity of h(x) = Axs) 

in terms of E, and E the elasticities of fx) and (A) hCT g(r) 51 TRE IE TT FH x = 1 

gx) w.r.tx respectively. 
x =-1 HTA (continuity) itg 

(i) Prove that f(x) = ev* -3 has a unique solution 
2x-1 if x<-1 

in the interval (1, 4). g(x)={x?2 +1 if -1xsl 

E (a) Suppose that the interest rate '* such that the +1 if x >1 

present value of receiving Rs. A in t years 
B) () yvr?+1= log (x + va?+1), a, zPÍsg 

from now is the same as receiving Rs. A in 

years from now, given that l2> Assuming ay (a)(r2+1)+3y-l =0 
dx 

interest is compounded annually : 

Show that A2 > A 
(b2+1)+3x+y=0 

dx2 a 

(ii) Show that the present value of receiving (i) S)= xe", H_ f4g (points of 

Rs. Az, (t, + k) years from now is equal to inflection) fgI 
the present value of receiving Rs. A. (1 tk) 

( HT fg f5 f[0, 2] 7 TR 37HTta C) 
years from noW. (differentiable) ITE 5 t AO) = 0, 

(b) The equation 3xe - 2y = 3x2 + y2 defines y as 

A) = 2, 2) 4, qE5 TA) e (0, 2) 

a differentiable function of xabout the point 
fy fe f") = 0 

x, y) = (1, 0). What is the linear approximation 

to y about x ? 
P.T.O. 
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D) ( hx) = fxu) c5 il (elasticity) Eg A) a g) ( (b) THTTUT 3xe» -2y 3x2 +y?, y 1 T 
TTH , 54T: E, E, 

3HTH-TH TET h (linear approximation) 
(i) THG 5 6 ft)=e-3 3RTT 

27.5-15 4. Answer any two of the following (1, 4) HgTa (unique) I 
(A) For fx) = 3x(r + 4) find the global extreme 

E 
points on the interval [-5, -1] 

(i) If fis a one-to-one twice differentiable function 
IT 51 aHI H (present value) 34 

with inverse g, show that g"(x) = - 8) 
Se())3 

qi TT a ICT A, T. RT 

Show that if f is increasing and concave its inverse 

is convex. 

(Compounded annually) aiai : (B) Show that the function fx) = ar +bx +c is 

( TI T5Az A concave if a < 0 and convex if a > 0 without 

ising derivatives. 

ex 
(i) Let J(X)= Find the intervals on which 

+e3 

the function is increasing and/or decreasing. 

P.T.O. 
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C) The curve C passes through the origin in the 

its gradient is given by (A) ( ) = 3x(x + 4 TRIT (-5, -1] èfsa X-y plane and 

(global)H ta3 (extreme points) r 
=x(1-x2)e-x* . Find its stationary points and 
dr 

(i) af s Y5-7- (one-to-one), i 17 

classify them as maximum or minimum points. 

8, TSU f5 8x)= --J(s(a) 
'(e))" (i) A coin and stamp dealer estimates that the value 

of V() of his collection (in lakhs of rupees) 
(concave) Hh aaA 3T (convex) 

increases over time according to the following: 

B) ( 
function yO=1000eYa . If rate of interest is 8% 

Sx)= ax+ bx + c HAdT a 0 TT 

37 z a 2 0. 
compounded annually, find optimal time * for the 

e2x 

coin and stamp dealer to sell his collection such 

fT foTT 5TA T (increasing) 
that the present value of the collection is 

7T/37T HHIA (decreasing) 
maximised (second order condition for optimum

(C) a5 C x- HHTT A (origin) TTI 
need not be verified). How does a change in tne

TT HT IT (gradient)=x(l-x2)e I 
x 

discount rate change the optimal time f* 

P.T.O. 
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Answer any four of the following 5. 4x5-20 FH fTT fg (stationary points)5 T 

(A) .) Show that for any two n xn matrices A and 
f9 TT 3 3 T (maximum) T A3 

B, tr(AB) = tr(BA), where tr(A) denotes the trace 

(minimum) H TiHa iTI 

of a n xn matrix A. 

(in) 
Find the rank of the following matrix for all values 

3HT5T 5 3H HUE HVO (TE of the parameter a: 

1 2 4 

3 5 7-a THR I R TT 8% 

2 6 
hq 4, 7 

(B) () Solve the following system of equations 

X - Y + Z = 0 

X+ 2Y-Z = 0 

2XY+ 3Z 0 

(ti) What are degrees of freedom ? Determine the 

T8)a T (discount rate) ra 

number of degrees of freedom of the above system 

of equations. 

P.T.O. 
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C) Given that {u, v, w} is a linearly independent set of 

vectors in some vector space V, prove that 

(A) (0zTSY f fi n xn HA A B 7 
the the set {u, v} is linearly independent. 

tr(AB) = tr(BA), TE tr(A), n xn aT A 
(i) the set {u, u + v} is linearly independent. 

H(trace) 5 T T I 
(ii) the set {u + v, v * w is linearly independent. 

Consider the following system of equations () (parameter) F qTHT fffem D) 

HteHt fë (rank) FITT ity m*+y = b 

-m+y = b2 
(1 2 4 

) Prove that if mm, then the system of equations 3 5 7- 
has exactly one solution. Find the solution. 2 6 

(ii) Suppose that m, = m2. Then under what conditions 

(B) ( fHICTe HHO Th (system of equations) will the system of equations be consistent 2 

E) )Let v be any vector of length3. Let A = (v, 2v, 3v) 

be the 3 x 3 matrix with columns v, 2v, 3v. Prove 
X - Y + Z = 0 

that A is singular. 

X+2Y-Z 0 ii) Find equation of the line formed at intersections 

of the two planes 
2X +Y + 3Z = 0 

X SY + 3Z= 11 and -3X + 2Y - 2Z=7. 

P.T.O. 
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(i) T 5te (degrees of freedom) P 

397itU TEHtY 14 TTA (consistent) BTI? 

ifei 
E) 

C) 
Hiy f5A = (), 2v, 3v) T% 3 x 3 HTH 

FHf (vector space) V Fabd: FdA(linearly fTET V, 2», 3v I fH f 

independent) HIGM (vectors) h1 HJ A fam (singular) I 

(i) HHTCM X - 5Y + 3Z = 11 � -3X + 2Y 

) - 2Z = 7 E7 (intersection) T Hf4T 

(i) 4 {u, u+ v} Had: ad-AI 

(ii) {u + v, v + w eb: 07 E 

D) 

-m ,X+ y = b 

m+ y = b 

( ETr m ma HHTG6U 

3547 19 3,000 
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