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3 (5x3) 
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IAttempt any five parts 

As a tax grows larger its deadweight loss grows larger too. Is this a positive or a 

normative statement? Explain. 

When Neha and Malini go shopping, Neha always buys apples for Rs. 500, while 

Malini always buys 4kg apples. What is the price elasticity of demand of Neha and 

Malini and Why? 
Ashok derives equal marginal utility from consuming ice-cream and apples. Is he 

necessarily maximizing his utility if he consumes only these two goods. 

i. Given the following demand and supply curves 

. 

Q 500-5P (Where Qa is the quantity demanded and P is the price) 
i. 

Q, 5P-100 (Where Q, is the quantity supplied) 
A tax of Rs 10 per unit bought is imposed on buyers. Find the change in the (a) price paid 
by the buyer (b) price received by the seller and (c) quantity traded 

iii. 

(6) 

Explain how the invisible hand of the marketplace leads buyers and sellers to allocate 
resources efficiently. 

t level of output a fim's average variable cost, AVC = 100, average fixed 
ii. 

At the cu 

cost, AFC=20 and marginal cost MC=110. Is the firm operating at its efficient scale? 

Explain why or why no. 

v.A perfectly price discriminating monopolist is maximizing his profts. Show consumer 

surplus and producer surplus in this market. 
Why is the demand for factors such as labor a derived demand? Explain. 

1V. 

4) 
Suppose that the govermment imposes a binding price floor in the wheat market. What 

would be the effect of this policy on the quantity of wheat bought and sold? Would the 

total revenue of the farmers increase or decrease? Explain. 

ii. 

(5) 
vi. 

Q- 500-5P 

Q 5P- 100 21E Q ) 
1. 

1i1. 

. . 

iii. V. 

A. 

i. income elasticity of demand fora product is -1. If the price of the product falls. the 
consumer will always buy less of this product.' Do you agree with the statement? Why or 

why not? Explain. 

Arjun spends his entire pocket money of Rs 1200 on purchase of two goods, chocolate 
and Pepsi. His optimal consurmption is 10 units of each, when the price ofa chocolate is 
Rs 40 and the price of Pepsi is Rs 80 per bottie. Draw his budget constraint and using 

indifference curve, show his optimal consumption bundile. Draw his new budget 

constraint if the price ofa chocolate increases to Rs 80 and that of a Pepsi bottle 

decreases to Rs 40. Can he still afford the same bundle? If so, would he buy the same 

bundle at equilibrium? Explain. 

vi. 

(5) 
2 

Explain how a production possibility frontier highlights the ideas of scarcity, trade-offs 

and efficiency. 
. 

(6) 

It was observed that when the price of apples rose more apples were traded. Explain 

using relevant diagrams whether this could be the effect of shift of the demand curve, the 

supply curve or both. 

Explain using examples why demand for some products is likely to be more elastic in the 

long-run than in the short run. 

ii. 

(5) 

(6) 
iii. 

(4) 

i. 

ii. 

ii. 
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How do economies and diseconomies of scale affect the shape of long run average cost 

curve? Draw a long run average cost curve where the producer faces constant returns to 

scale over a range of output and also draw his marginal cost curve. 

Explain how govermments can respond to inefficiency of monopoly by regulating tne price that the monopoly charges. Discuss any problems that may arise in this context. (61 ii. 

i. ii. 

(4) Explain why a monopoly does not have a supply curve. (3) 

. 

ii. 

iii. 

. An increase in the retirement age of workers leads to an increase in the suppiy of labor. 
Discuss its impact on the (a) equilibrium wage ate (b) employment and (c) value of 
marginal product. 

ii. (7) 
Distinguish between the purchase price and the rentai price of iand. How is the rental 

price of land determined? Does an increase in the supply of labour alier the cauilibrium 
rental price of land? 

(8 
Explain how the shape of marginal cost curve of a product is related to the shape of the 
marginal product curve of labour, if the labour is the only variable factor of production. 

(4) 

. 

(b) TiTIR TT (C) r-T F 4reT 
It was observed that when the interest rate declined from 10% to 7%, Ela started saving 
more. Justify her response to the change in the interest rate using indifference curve 

analysis. 
Each of 100 fims in a perfectly competitive industry has an average variable cost (AVC) 
function AVC =20 where Q represents output produced. If the price of the product is 
Rs.100 find the total quantity supplied in the market when (a) total fixed cost is Rs. 

10,000 and (b) total fixed cost is Rs. 20,000.

. 

(6) 

(5) 

ii. y urTi SSE 100 s 7 ufRadaster sitem aTa (AVC) 7 AVC = 20 

(a) q Rer aTT 10,000 À qur (b) ga fRerr arTT 20,000Td dI 

6 

Using marginal revenue and marginal cost curves under monopoiy show the output levels 
that maximize (a) total revenue and (b) total profit respectively. Are these two output 
levels equal? Explain why or why not. 

i 

(6) 

100 
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3.5 =7 
. Answer any two of the following: 

3 
(iv) A: f"lc)=0 

(a) For each of the following propositions A and B, state if A is a necessary condition 

a sufficient condition, or both necessary and sufficient for B to be true: 

(i) A: Two numbersx and y are even. 

B: The sum ofr and y is even. 

(x.):y <and y 2 x} 

(ii) A:x =(-64)/3, x ¬ R (i)rfor (3-27)3 +18(3 -27)2 = 0 I 

B:x-4 (i) oT f(x) = In(16-x2) m qrH (domain) ya ufar (range) T iTA| 

(ii) A: x, y, and z are three different points on a plane. 

B:x,y, and z are three different points on a circle. 

2. Answer any four of the following: 4x4-16 (iv) A: f"(c)=0 

B:x =cis a point of inflection. (a) Find the limit if it exists: 

(b) Show graphically the region represented by the set: 
(i) 

X2 X*+3x-10 

lim n-3) 

la):y< andy 2 ) (ii) lim x-1 

(c) (i) Solve (3-27) +18(3 27)2 = 0 for x. 
(b) Find " if the equation z/2 +y3/2 = 1 defines y implicitly as a function of x. 

i) Find the domain and range of the function f(x) = In(16-x*). 

(e) Find the integer roots for the function f(x) = x3 +2x2+x-3. 
2 x 3.5 7 

(d) Draw the graph of f(x+1) = r*-3x +2. Findf() and draw its graph in the same 

diagram as the one for fr+1). 

() Test for convergence: 

(i) A: TI vdy H FiMT I 
) the sequence s, = {k/n]n=1: k>0 

B:r y dT I 
(ii) the series n=1 n 

i) A:x (-64)/3, xen 

B:x-4 4x4=16 

() lim nr-3) 
I-2 r+3x-10 

P.T. O. 



2-1 
ci) lim 3x5 15 

() fad TY 7f(x) =x'-rs-rt+2x +1 gafë sx = -1 ix =1 A 
() 'TT a HT x/+y 

= 1,y rd y7 siaffea T7 à t 

(T f(x) = ir +2x+x-3 fr t a a 

(T wTfx)=a- bx, g(r) = c- bx, vi h(x) = mx « faur hfra (a, b, c,m Ee R) 

()fx+ 1) = x2-3x+2 knfa AÀI S(x) sa mI Tm afa fr+1) 

T7 f) TT g(x) Ar drt, fag A B wa sar, mi A,f(r) g() 

() Aa aRr (asymptotes) sa fd (3) ERT (convergence) ua d: 

i) Sa= {k/n)n=1i k>0 

(i) y xe-3x 

(ii) *o 2=1 n 

4. Answer any three of the following: 3x5 15 

3x5 15 (a) Given the function fx) =x7, 
3. Answer any three of the following: 

Find the Taylor polynomial of degree 2 for f(x) about x= 100. 
(a) Given the function f(x) = x' - -x*+2x+1, prove that the graph off has a 

(i) Using ), find an approximate value of (102)/2, 
slope equal to 2 somewhere between x =-1 and x = 1. 

(ii) Find an upper bound for the error of approximation corresponding to the result 

(b) Given the function fa) = 2*, find its inverse function g () and draw the graphs of 

obtained in (i). 

both f(x) and g(x). Also determine the domain and range for both functions. 

(b) Show that the function f(x) = x*+3x +1 has exactly one real root. 

(e) Consider functions fx) = a - bx, g (x) = c - bx, and h(x) = mx (where 
(c) Find numbers a and b such that the graph of the function f(x) = ax3 + bx2 passes 

a, b, C, mE R). Find the elasticity of f) and g(x) with respect to r at the points A 

through the point (-1, 1) and has a point of inflection atr = %. 

and B, respectively, where A is the point of intersection of fx) with h(x), and B is 

the point of intersection of g(r) with h(x). 
() Find a value k" for the constant &, if possible, that will make the function 

(d) Find all asymptotes for 
X>1 

x3+5 
)Y1- 

P. T. O. 
(i) y = xe-3* 



6 

erest rate is 10% per annum, should the Board of Directors supporr 

ii) If the i continuous everywhere. Aiso check differentiability at x = 1 when k = k*. 

lanager A or B? 3x5 15 
(c) Examine the function defined by y = x2/3. Find the interval(s) over which it 15 concave and the interval(s) over which it is convex. Use this information to find 

(m) fe T f(x) = x1/2 fr, 

possible point(s) of inflection. Also identify possible cusp(s) in the function. 
) 5 urfta dor gVEI = 100 3THY ST frdi 

Substantiate your answer with a graph. TT(i) ut avd gv, (102)1/ 3gHfa z STT 

(d) Consider the function f(x) = 

(ii) 
+ -2SxS0 

-(2 +1), 0<xs2 (ii) 

Is there a point on the closed interval [-2,2] where fx) = 0? Explain. 

3x5 15 
(T) FeT a b ra rà farerr r f(x) = ax3 + bx* i terfaa fAg (-1, 1) TTY TT 

)3TTRTT [3, 6] 7a f(x) = RH ft 3fRTa faa 3TY FuT F ? 

7x-2, xs1 

)-kex, x>1 

wt) = Ae, (A > 0), 3x5 15 
5. Answer any three of the following: 

) (a) Given the function f(x) = 10x what can you say about the existence of extreme 

(ii) point(s) in the interval [3, 6]. Classify the extreme point(s) as local and/or global. 

(6) Two managers A and B of a hotel have disagreed about the sale of a rare painting. 

iii) 
Manager A would like to sell up at once whereas manager B is of the view that the 

hotel should wait 25 years. Both agree, however, that if the painting is sold i years 

from now, the revenue received would be: 

W) = AeE, (A> 0), 

-2SxsR far rd| 7T siRTE (-2, 2] 7 T 

and that the interest rate is 100% per annum compounded continuously (x+1, ()7 fx) ={-(2 4+1), 0<xs2 
) Find the proportional rate of growth of the revenue received W(). 

P. T. O. (i) Determine the optimum time to sell the painting. 



6. Answer Part A OR Part B: 2x3.5 7 

Part A 

(a) If y z -3yt-1 +4, Yo =1 

i) Solve the difference equation. 

(i) Solve for the steady state if it exists. Is the time path for ye convergent? Ilustrate 

the time path through a graph. 

(b) Find the area of the region bounded by the curve y2 = 4x and the line x = a. 

Part B 

(a) The initial population of a country is 12.5 x 105. The birth rate is 0.04, the death rate 

is 0.03, and 50,000 migrants arrive in the country each year. Write a difference 

equation to represent the given situation and solve it. Does the population converge to 

the steady state? 

(b) Find the area of the region bounded by the curve y=7- x* and the x-axis between 

x=-1 and x = 2. 

4HTT A T TT B T TTR IY 2x3.5 

IT A 

() uf yt=-3yt-1+4, o1 

B 

() yas a TA5 3rAT 12.5 x 106 I A 0.04 s, FI 7 0.03 , str srd &T 

(a) T y =7 - x yi x-a (x =-1 a x =2 ) A far ea 7 Å7 T afrdi 

3 100 
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3x5 
. Answer any five parts 

(ii) 
What is the difference between a positive statement and ( 
a normative statement ? Explain using examples. 

(iv) 

(i) Does reduction in the price of a good increases consumer 

surplus ? Explain why. or why not. (v) 

(ii) Why are indifference curves bowed inward ? 

(iv) What is natural monopoly ? Explain with the help of 
(vi) 

an example. 

(V) Explain why the average and marginal revenue curves Suppose Q = 2P and Q = 300 P (Q is quantity 

are horizontal for a firm in the perfectly competitive supplied, Q" is quantity demanded and P is the price 

in Rupees of the commodity). Then 
market ? 

(a) Find equilibrium price and quantity. 
(vi) What is the difference between the purchase price and 

(b) If a tax of Rs. 30 per unit is imposed on buyer, 
the rental price of a factor ? 

find the price paid 'by uyer, price received by 

3TR seller and the quantity sold. 

(c) Calculate deadweight loss. 2+3+2 

Why is the production possibility curve bowed outward ? 

(i) Illustrate using diagram. 1f a new invention increases 

the productivity of one good while the productivity of 

another good remains unchanged. Explain the changes 

in the production possilbility curve. 3+5 

P.T.O. 
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981 

5 
4 

(i) If the government implements an effective rent control (i) 

in a city, what ill be its economic implications in short 
R Qd = 300 P (Q 5 HIT, Qd qim 

run and the long run ? Explain using suitable 

6 diagrams. 

(iii) How does the taxation lead to deadweight loss ? What 

3+2 are the determinants of deadweight loss ? 

() 

1 (c) 

i T4a (TTÀ f fhM) 20 24 (i) 

200 240 

HTHRÀI fr T3faa5 ft 

tfsT 
(ii) 

3. ) Calculate cross price elasticity bétween wheat and rice 

using midpoint from the following method 

If Anu's marginal rate of substitution of X for Y is 5 () 
information 4 

4. 

2 (A Y A X = 5) and per unit price of X is Rs. 9 and 

Time Period 

of Y is Rs. 2. Is she optimizing her consumption ? If 

Price of wheat (in Rs. per kg.) 20 24 

Quantity of rice (in kg.) 240 
P.T.O. 

200 



7) 981 981 6 
(ii) 

then what change in yes, then explain how, if not,

5. Why an economist's and an accountant's profit are 

consumption bundle do you suggest for her to maximize 

likely to be different ? Mr. Harry decides to open his 

her satisfaction ? 

restaurant. For this he has to leave his job. where he 

(in Explain income effect and substitution effect ? If Shyam 

is earning Rs. 60,000 per year. The other yearly expenses 

divides his income between consumption and saving, 

are Rs. 40,000 on rent, Rs. 70,000 on raw material and 
what will be the impact of increase in rate of interest 

Rs. 50,000 on salary. Find Mr. Harry's economic cost 
on his savings ? Explain with the help of income and 

6 and accounting cost for opening the restaurant. 
substitution effects. 

Explain and show the relationship between short run (i) (iii) Why two indifference curves cannot intersect each other ? 

3 marginal cost and average variable cost curves. Can 
Explain using diagram. 

marginal cost increase when the average variable cost 

5 is declining ? Why or why not ? 5 (A YI A X = 5) ITT X t 

(ii) Explain using diagram why a perfectly competitive firm, 
5147 9 FT 7T Y 2 TTÀ E, a 7 37 

incurring loss on fixed cost, will continue to produce 

5 in short run. 

( 

(i) 

3H 34 a97 a, feT4T 40,000 4, 7 

PT.O. 
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981 

(i) HI 70,000 4 7T 7 50,000 FT TI fT 

(i) 

1. Consider a market in which the demand and supply 

functions are 
6. Derive the upward sloping long run supply curve 

of a perfectly competitive mark�t. Why might it P 100 0.2 Qd; P = 40 +0.1 Q respectively, where 

442 be upward sloping ? 
P is price, Q". is quantity demanded and the Q is 

(i) What are the sources of monopoly ? Explain and 
quantity supplied. 

show the deadweight loss created by a monopoly 
Determine the price elasticity of supply at equilibrium 

firm when it is charging uniform price from all the

price. consumers. How will the deadweight loss change 

if the firm starts practicing perfect price Derive the demand curve for labour iwhen there is perfect (i) 
5 2+4+3 discrimination ? Explain using diagrams. 

competition in commodity and factor markets. 

(ii) Explain how the increase in supply of capital will change 
(ii) 

5 
the equilibrium earning of other factor labour 

PTO. 
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() 
hHT: P = 100 0.2 Q"; P = 40 + 0.1 Q I 

(i) 

T, (ii) 

9 981 
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982 

3 982 

Number of Students Marks Obtained 
In a factory the monthly wages of 200 workers were noted 

3. 

Less than 10 and they were found to be positively skewed. Draw a 

6 representative frequency curve to show this skewness. The 
Less than 20 

leader of the workers argued with the management that 24 Less than 30 

average wages are low. The owner of the firm did not agree 46 Less than 40 

with the workers' leader and suggested that 'average 'wages Less than 50 67 

quoted are wrong and are actually much higher. Can you justify Less than 60 86 
both the views, 'using your diagram ? Which. view do you 

Less than 70 96 
agree with and why ? 

Less than 80 99 
Section-III 

100 Less than 90 
Do any two out of Q. No. 4, Q. No. 5 and Q. No. 6 

Make a histogram for the data above. 4. (a) A. box of 9 socks contains 2 green and 7 red socks. 
If possible, comment on the total area under the 

() If 2 socks are selected at random from the box 4+1 histogram. 
without replacement, what is the probability that 2. (a)Show that for given (n + 1) numbers 
both are red ? What would be the probability if Xn+1)=» Än tAnt1 

(n +1) socks are selected with replacement ? 
(b) If the average monthly spending by 21 women in a kitty 

(i) If 3 socks are selected at random from the box group was Rs. 240, What is the new average spending 
without replacement, what is the probability that if another member is added whose average monthy 
all are green ? 

2+3 spending is 290 2 Use the formula above. 

P.T.O. 



4 982 
5 982 

(b) The probability that both the events A and B ccur 
Let E, F and G be events with probabilities 1/2, 1/3 

simultaneously is 1/5 and the probability of occurrence 
and 4 respectively, compute the probability that neither 

of neither of them is 4/15. Find the probabilities P(A) 
of these three events occur assuming that the events 

and P(B) on the assumption that the events are 4+3+3 are mutually independent. 

independent. 
6. (a) Six friends play a game in which they toss a coin one 

Show that if for any two events E and F P(E/F) > P(E) by one. The game is won by the player who first throws 

then it is also true that P(E/F) > P(F). tail. Find the probability that the game is won by the 
4+4+2 

fourth player. 
5. (a) A real estate agent has a set of 10 keys. one of which 

Two machines X and Y are to be marketed. The (b) will open the front door of an apartment he wants to 

probability that a salesman can sell machine X is 60% 

show to a potential buyer. If the 10 keys are tried in 
while that of selling machine Y is 40%. Sale of one 

a completely random order, find the probability that machine is independent of the other. Given that the 

The first key opens the door. salesman is able to sell at least one machine, what is 

the probability that machine X has been sold ? (i) All 10 keys are tried. 

()In a village of 1000 inhabitants, there are 650 who own () 
(6) A box contains four dice out of which three are fair 

a television, 400 who own a mobile phone and 150 who 
and the fourth is loaded in such a way that the face 

own both of these. If a person is selected from this 

marked 5 appears in 60% of the tosses. A die is selected 

village at random, what is the probability that he owns 

at random from the box and tossed. If it shows 5, what 
either of the two ? Use a Venn diagram to 

is the probability that it was a loaded die ? 
answer. 4+3+3 

P.T.O 



6 
982 982 7 

Section-ll 
In a certain city, the primary cause of 70% of divorce 

(b) 

No. 7 is Compulsory. Do any wo questions -out of o 

cases is found to be incompatibility. Find the probability 

that five of the next six divorce cases filed in this city 
No. 8, Q. No. 9 and Q. No. 10. 

will claim incompatibility as the reason of divorce. Also 

7 (a) Find the probability distribution of total number of heads 
1. find the mean and variance of the divorce case filed. 

obtained in four tosses of a balanced coin. 
Scores of a GRE examination are known to be normally 

distributed with mean 420 and standard deviation 80. 

(b) If profit of a shopkeeper is looked upon as a continuous For a randomly chosen person taking this test, 

random variable having the probability density what is the probability of a score between 400 

and 480? 
S)-118(r+1,-1<x<5 

0, elsewhere (i) What is the minimum score needed in order to be 

Where the units are in Rs. 1000 in the top 10% of all people taking the test ? 

What is his expected profit ? (in) Two people taking the test are chosen at random. 

What is the probability that at least one of them 

(ii) What is the variance and standard deviation of 
scored more than 500 points ? 3+3+4 

the profit ? 243 (a) A teacher is supposed to meet students during regular 9. 

office hours. Times spent with students follow an 
()If X has the discrete uniform distribution x) =for 

8. 

exponential distribution with mean 10 minutes. Find the 

x1, 2, ..., k, show that probability that a given student spends less than 20 

minutes with the teacher. How is exponential distribution 
Its mean is u=F 2 

related to the Poisson distribution ? 

lts variance is =k-1 
12 

(i) 
P.T.O. 
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(6) The number of days between billing and payment of 

electricity bills is normally distributed with mean 16 and 

(b) If the probability is 0.40 that a child exposed to a certain 

contagious disease will catch it, what is the probability 

standard deviation 5. that the tenth child exposed to the disease will be 

the third to catch it ? How many days will have elapsed before 10% 

of all bills are paid1? (c) If the probability is 0.20 that a certain bank will refuse 

(i) After how many days will 25% of all bills remain 
a loan application, then: 

unpaid ? Find the probability that the bank will refuse at 

On an average, 2.5 telephone calls per minute are 

least 3 of the 10 applications received. 
() 

received at the Domino's delivery counter. If distribution (i) If however the bank receives large amount of 

of calls is Poisson, find the probability that in any given 
applications, say 225, then find the approximate 

minute there will be more than 3 calls. probability that the bank will refuse at most 40 
3+4+3 

of the 225 loan applications. Justify your approach 
10. (a) Delhi university printing division received complaints for 

in calculating the desired probability. 3+3+4 
problems with printers of which 8 were laser printers 

Section-IV 
and 12 were inkjet printers. A sample of 5 complaints 

IS to be included in a customer satisfaction survey. Attempt any two questions out of Q. No. 11, Q. No. 12 and Q. No. 13 

Suppose all 5 complaints are selécted in a random 11. Given any two random variables X and Y. 

Tashion so that each one has an equally likely hance 
Show that p(aX+b, cY+d) = ab*p(X,Y)/(ab) 

Or being selected. Find the probability that exactly 

P.T.O. of the complaints were for inkjet printers. 



10) 
982 982 11) 

How are the concepts of correlation, covariance 
(i) and 13 Let the profits of a firm be defined by P 5R 2C where 

independence of two variables related to each other ? 
R is revenues and C is cost. 

5+5 
Explain in detail. 

The mean of R and C are 4 and 9 (in thousands), respectively. 

12 You are given the following bivariate probability distribut The variances of R and C are equal at 3. 12 

table 
( () What is expected profit ? 

0 2 
(Gi) What is variance of this profit ? 

(ii) If E (RC) = 30, what will be covariance (RC), and 

25 A .13 
correlation (RC) ? 

0 

C 0.02 0.10 
(v) What can you say about the relation between revenues 

0.1 0.08 B and costs ? 2 

If new fixed costs of Rs. 3,000 are incurred now, what (9 For what value of A, B and C the above table valid () () 

are new expected profits ? as a probability distribution if P (X=0)=0.45, P (Y=2) 

(vi) Define Z = 2R + 3C, what is variance of Z ? = 0.35 ? 

10 (vii) AreR and C independent ? 
Gi) Find E(X/Y = 1) 

(i) Find covariance between x and y. 

(iv) Let Z sum of X and Y. Derive the probability 

distribution for Z. 

2x5-10 (v) Find V(Z) : 
400 11 982 



o00I 000'I 000 000'L 000'1 S96 L886 
ISt EE8 076 

T09 9L 

S66 0001 000'I 000'1 0001 Otl LES 
010' ILI 
000 9O b8T° 
000 SO0 9S0 TSE 6ES E0L' 606" 
000 IO0 EIO 

000 000 
000 000' 000 810' LS0 IEl 06E 
000 000 000 t00' LIO" Os0 
000 000' 000 I00 PO00 
000 000' 000' 000 100 t00 VEO IST TOt 

000 000 000 000 
000 000 000 000' 

000 000' 000 000 000 000 000 
000 000 000 000 000 
000 000 

v6L" 

S96 S66 000I 000T 000'1 000'I 000I 000I 000'I O00'I EI 

EL8 EL6966' 0001 000I 000'I 000I 000'I 0001 000I ZI 

T86 866 000'I 000'1 000'I 000'I 000I 000'I II 

000'I 0I 
b9Tbl1E $8 E8L Ib6 T66 666 000'T 000'T 000'I 000'T 

666 
966 
E86 

000'I 000'I 000'T 0001 6 

000'I 000'I 000I 8 

000I 000'I 000l, L 

Z00 190 8I 8LT L6S 68 
969 
00S 

996 966 

S86 
OS6 
698 
TTL 
SIS 
L6T 

666 
966 
786 

S06 
X 

L8L 
019 SIO S60 Ev6 000I O00'I 000I 9 

TS8 TS8 6E6 866 000I 000I S 

000 100 9E8 
879 
86E 

L86 
tv6 

600 6S0 LIT 989 666 000'I b 

000 T00 S66 000'I & 19t 
9ET 
080 
ELOSEO 

000 810 160 
t00 LTO LTT 918 b96 000'I T 

000 SO0 67S 678 066 I SEO 
S00 

000 L9T 
000 000' O00' 000 000 000 000 907 E9 098 

660 S6'0 060 080 SL0 OL'0 090 Oso 0T0 OE0 sTo 070 OTO SOO T0'0 

d 

SI = u 

b66 6666 

866 
886 

O00I 6 
000'I 8 

960 I0 IS$9 
980 

000 TI0' 0LO 

100 

C68 bt6 TL6 
IS8 

000'I O00'T 000'I 000DT 000I 000'I 

9SL 
LI9 
OSE 

P00 t97 t79 S6' 686 000T 000'I 000'I 000'I 000I 
EE8 S6 
819 878' St6 

bE8 

866 0001 O00'1 000L 000'T 0001 L 

000 
O00 

966 
086 

666 
v66 

686 0001 000'1 0001 9 
000. 700 E¬O 8LO" OST L9E ST79 000I 000' 000 

X 
000 
000 
000 
000 O00 
000 000 O00 000 000 000 000 100 900 8T0 9S0 LOT 6tt 66S 06 

000 000 Lt0 99T LLE. EE9 866 000T 000'1 

L86 
900 070 L96 

6L8 
8L9 
9LE 9EL 16 966 

T76 OS8 
OS9 
E8E 97S 

000 000 TO0 tO0' II0' SS0 TLI T8E 9LL 666 000'T 
000 000 000 Z00 Ti0 SSO 

9t0 
000 L91 OE6 886 0001 T 

000 000 000 O00 TO0 6bl 

0 

660 S6O 060. 08'0 SL'0 0L'0 090 OSF0 00 OEO STO 0T0 OT'0SO'0 I0'0

d 

OI = u q 

9TT TL9 E9LzE8 TT6696 066 866 666 000'I 0001 000'I 0001 6t0 

100 
000 
000 

CTO 180 

I00 
000 
000 

E9T L9E TL E99 TI8 El6 696 t86 E66 000 
I66 

000 
666 
LL6 
tLL' IS6 

0001 
600 8S0 0T E9T LIE 00S E89 LE8 968 Zv6 000'T 

000 LO0 910' L80 88T LEE 8TS EE9 LEL 616 666 000 O00 000 100' TO0 010 IEO 8L0 LET 8TE 06S 891 

660 S60 06'0 08'0 SL'O 0L'O 090 OS0 0t0 OC'O STO 0T0 oro so IO'O 

S = u "e 

() 
(d u )q = (d 'u :x)a 

sa!qegodjejwouig anjejnunL"V ajqei 
sG 



982 

Table A.1 Cumulative Binomial Probabilities (cont.) B(x; n, p) =2 b{y; n, p) 

d.n = 20. 

P 

0.01 0.05 0.10 0.20 0.25 0.30 0.40 0.50 0.60 0.70 0.75 0.80 0.90 0.95 0.99 

o 818358 .122 012 .003 .001 000 000 000 000 .000 000 .000 000 .000 

001 000 .000 .000 .000 .000 .000 .000 000 1 983 .736 392 .069 .024 008 
000 .000 .000 .000 000 .000 000 

000 000 .000 000 .000 000 000 
051 .006. 000 000 .000 000 .000 000 .000 

2 999 925 677 206 091 .035 004 .000 

3 1.000 984 .867 411 .225 107 016 001 

4 1.000 .997 .957 .630 .415 238 

617 416. .126 021 002 000 .000 .000 000 000 .000 5 1.000 1.000 989 804 

6 1.000 1.000 998 913 250 058 006 000 .000 .000 .000 .000 .000 

.416 .132 .021 001 .000 .000 .000 .000 000 

057 .005 001 000 .000 000 .000 
412 .128.017 .004 .001 .000 .000 000 

786 608 
7 1.000 1.000 1.000 968 898 .772 
8 1.000 1.000 1.000 990 959 887 596 252 
9 1.000 1.000. 1.000 997 986 952 .755 412 
10 1.000 1.000 1.000 999 996 983 .872588 .245 .048. .014 .003 000 000 .000 

.748 404 .113. .041 .010 000 .000 000 

X 

1.000 1.000 
1.000 1.000 1.000 1.000 1.000 

13 1.000 1.000 1.000 1.000 1.000 1.000 994 
14 1.000 1.000 1.000 1.000. 1.000 1.000 

11 1.000 1.000 999 .995 943 
.228 .102 .032 

.214 .087 002 .000 000 
12 999 979 868 .584 .000 .000 .000 

942 750 .392 

998 979 .874584 .383 196 011 000 000 

15 1.000 1.000 1.000 1.000 1.000 1.000 1.000 994 949 .762 585 .370 .043.003 .000. 
16 1.000 1.000 1.000 1:000 1.000 1.000 1.000 999 984 893 .775 .589 .133 016 .000 
17 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 996 965 909 .794 .323 .075 .001 

999 992 976 931 .608 .264 .017 
19 1.000 1.000. 1.000 1:000. 1.000 1.000 1.000 1.000 1.000 .999997 988 878 642 .182 
18 18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

(continued) 



Table A.1 Cumulative Binomial Probabilities (cont.) 982 
B(r; 1, p)= 2b(y: n, p) 

e. n = 25 

0.01 0.05 0.10 0.20 0.25 0.30 0.40 0.50 0.60 0.70 0.75 0.80 0.90 0.95 0.99 

.778 277 .072 .004 .001 .000 000 .000 000 .000 .000 .000 .000 .000 000 
1 .974 .642 271 .027 .007 002 .000 .000 000 .000 000 .000 .000 000 .000 

032 

096 
2 .998 .873 537 .098 .009 .000 000 .000 000 .000 .000 000 .000 .000 
3 1.000 .966 .764 .234 033 002 000 000 .000 000 .000 .000 000 .000 
4 1.000 .993 .902 421 .214 090 009 000 000 .000 000 .000 .000 .000 .000 

5 1.000 
6 1.000 1.000 

.000 .000 000 000. 000 .000 

000 .000 .Q00 000 .000 .000 

999 .967 617 .378 .193 029 .002 000 

991 .780 561 .341 .074 .007 000 
7 1.000 1.000 998 .891 .727 .512 .154 022 .001 .000 .000 .000 .000 .000 .000 
8 1,000 1.000 1.000 953 851 677 .274 .054 .004 .000 000 .000 .000 .000 .000 
9 1.000 1.000 1.000983 929 811 425 15 013 000 .000 000 .000.000 000 

10 1.000 1.000 1.000 
11 1.000 1.000 1.000 998 

x 12 1.000 1.000 1.000 1.000 

994 970 902 586 212 034 .002 000 .000 .000 .000 .000 
956 732 .345 .078 .006 .001 .000 .000 .000 000 

983 

.980 

997 846 500 154 017 .003 .000 .000 .000 .000 
13 1.000 1.000 1.000 1.000 .999 994 .922 655 .268 044 020 .002 .000 .000 .000 
14 1.000 1.000 1.000 1.000 1.000 998 966 .788 414 .098 .030 .006 .000 .000 .000 
15 1.000 1.000 1.000 1.000 1.000 1.000 

16 1.000 1.000 1.000 1.000 1.000 1.000 
.987 .885 .575 .189 .071 .017 .000 .000 .000 

323 .149 
488 .273 .109 .002 .000 .000 

.996 .946 726 047 .000 000 .000 
17 .000 1.000 1.000 1.000 1.000 1.000 999 .978 846 
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .993 926 659. 439 220 009 000 000 

20 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 991 910 .786 .579 .098 007 .000 

19 1.000 1.000 1.000 1.000 1.000 1.000 1.000 998 971 807 622 .383 .033 .001 .000 

21 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 967 904 .766 .236 .034 .000 
.991 968 .902 .463 127 .002 

998 

22 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
23 1.000 1.000 1.000 1.000 1.000 1.000, 1.000 1.000 1.000 998 .993 973 .729 .358 026 
24 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 999 996 928 723 222 

Table A.2 Cumulative Poisson Probabilities 
.eAA 

F: A) 
A 

1 4 5 6 .7 .8 9 1.0 

0 905 819 .741 .670 607 549 497 .449 407 368 
.995 .982 963 938 910 .878 844 809 .772 .736 

1.000 999 996 992 .986 977 966 953 937 920 
1.000 1.000 999 998 997 994 991 987 981 

4 1.000 1.000 1.000 .999 .999 99 .996 
5 1.000 1.000 1.000 .999 
6 

1.000 
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Table A.2 Cumulative Poisson Probabilities (cont.) 
F(x: A) 

y 

2.0 3.0 4.0 5.0. 6.0 7.0 8.0 9.0 10.0 15.0 20.0 
135 .050 018 .007 002 .001 000 .000 .000 000 000 406 .199 .092 .040 .017 007 .003 000 2 677 423 .238 

.001 .000 000 

857 
.125 062 030 014 .006 .003 000 000 .647 433 .265 .151 .082 042 021 010 947 815 629 

.000 .000 
440 .285 173 .100 055 .029 .001 000 5 983 .916 .785 616 446 .301 .191 116 067 003 000 6 995 966 889 .762 606 450 .313 207 .130 008 000 .999 988 .949 867 .744 .599 453 324 .220 .018 .001 8 1.000 996 .979 932 847 .729 593 456 333 .037 .002 9 999 992 968 916 830 717 587 458 070 005 10 1.000 .997 986 957 901 

11 816 .706 .583 .i8 011 999 995 980 947 888 803 697 12 .185 021 1.000 998 .991 973 936 876 .792 13 268 039 999 996 987 966 .926 .864 14 .363 066 1.000 999 994 983 959 917 466 105 15 999 998 .992 978 951 568 .157 16 1.000 999 996 989 973 .664 17 .221 
1.000 .998 995 986 .749 .297 18 

999 998 993 819 .381 19 
1.000 999 997 875 470 20 

21 
. 1.000 .998 917 559 

22 .999 947 .644 

23 1.000 967 .721 

24 981 .787 
989 843 

25 994 888. 26 
997 

998 
27 922 

.948 28 
.999 966 29 

1.000 .978 
30 

987 
31 

.992 
32 

995 33 
997 

34 
999 

35 
999 

36 
1.000 
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Table A.3 Standard Normal Curve Areas 

D)P(Z< z) 
Standard normal density curve 

Shaded arca = o(z) 

00 01 02 03 04 05 .06 07 08 .09 

-3.4 0003 0003 
0005 

0003 0003 
0004 

0003 .0003 .0003 0003 .0003 0002 
-3.3 0005 0005 0004 0004 0004 0004 .0004 0003 

0007 

0010 
-3.2 0007 0006 0006 0006 0006 0006 0005 0005 005 
3.1 0009 .0009 0008 0007 

0010 

0009 0008 0008 0008 .0007 
-3.0 .0013 0013 .0013 0012 0012 0011 .0011 0011 0010 
-2.9 0019 0018 0017 0017 0016 0016 .0015 0015 0014 .0014 

-2.8 O026 0025 .0024 0023 0023 .0022 .0021 0021 0020 .0019 

-2.7 
2.6 

0035 0034 0033 0032 0031 0030 0029 .0028 0027 0026 
0047 

0062 
0045 0044 0043 0041 0040 0039 0038 O037 0036 

-2.5 0060 0059 0057 0055 .0054 0052 0051 0049 .0048 
* 

-2.4 0082 0078 
.0102 

0080 0075 0073 0071 0069 0068 0066 0064 

-2.3 
-2.2 

0104 
0136 

0099 
0129 

.0107 0096 .0094 0091 0089 0087 0084 

0122 
0158 

0139 0132 0125 0119 0116 0113 0110 
2.1 0179 .0174 0170 0166 0162 0154 0150 0146 .0143 
-2.0 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183 

-1.9 0287 .0281 .0274 0268 0262 .0256 0250 0244 .0239 0233 
0344 0359 

0446 

- I.8 0352 0336 0329 0322 .0314 0307 .0301 0294 
-1.7 .0418 

.0516 
0384 
0475 

0436 0427 0409 0401 0392 0375 0367 

-1.6 .0548 0537 0526 0505 0495 .0485 0465 0455 
1.3 0668 0655 0643 0630 0618 0606 .0594 0582 0571 0559 

0808 0793 0778 0764 .0749 0735 0722 
.0869 

.1038 

-1.4 .0708 0694 0681 
0968 0951 0934 0918 0901 0838 

.1003 

1.3 0885 0853 .0823 
1112 1075 

1271 
-1.2 .1151 1131 .1093 .1056 .1020 0985 
-1.1 1357 .1335 .1292 .1251 .1230 .1210 

.1423 

1314 1190 1170 
- 1.0 1587 1562 .1539 I515 .1492 .1469 1446 .1401 .1379 

.1841 .1762 .1736 .1711 1685 

.1949 
-09 .1814 1788 1660 .1635 .1611 

2005 2090 

2389 
.2709 

-0.8 .2119 .2061 2033 .1977 .1922 .1894 .1867 
.2420 

.2743 
.2327 

.2643 
.2296 

2611 
-0.7 2358 2266 

2578 
2236 .2206 2148 

2451 

2177 
-0.6 2676 .2546 2514 2483 
-0.5 .3085 3050 .3015 .2981 2946 .2912 .2877 2843 2810 2776 

-0.4 3446 .3409 3372 3336 .3300 3264 3228 3192 3156 3121 
-0.3 3821 3783 3745 3707 3669 3632 3594 3557 .3520 3482 

4129 4168 

4562 
4207 4090 4052 4013 3897 

4286 
-0.2 .3974 .3936 3859 
-0.1 4602 4522 4483 4443 .4404 4364 4325 4247 
-0.0 5000 4960 4920 4880 4840 4801 4761 4721 4681 4641 

(continued) 
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Table A.3 Standard Normal Curve Areas (cont.) Pl)= PZ s) 

00 .01 .02 03 04 05 06 07 08 09 

0.0 5000 .5040 5080 5120 5160 5199 .5239 .5279 5319 5359 
0.1 5398 .5438 5478 .5517 5557 5596 5636 .5675 .5714 5753 
0.2 5793 5832 5871 5910 

6293 
5987 

6368 
5948 6026 6064 6103 6141 

0.3 6179 6217 .6255 6331 6517 

6879 
.6406 6443 6480 

0.4 6554 .6591 6628 .6664 6700 6736 6772 .6808 6844 
0.5 6915 6950 6985 .7019 7054 .7088 .7157 .7224 7123 

7454 
7190 

0.6 .7257 .7291 .7324 .7357 .7389 .7422 
.7734 

.7486 .7517 7549 
0.7 .7580 7611 .7642 7673 .7704 .7764 .7794 .7823 .7852 
0.8 7881 .7910 .7939 8133 

8389 
.7967 .7995 .8023 8051 8078 8106 

0.9 8159 8186 8212 8238 8264 .8289 8315 8340 .8365 

1.0 .8413 8438 
8665 

.8461 8485 8508 8531 8554 .8577 8599 .8621 
1.1 8643 .8686 8708 8790 

8980 8997 

..9162 

8729 8749 .8770 8810 .8830 
1.2 8849 8869 8888 .8907 8925 8944 8962 9015 
1.3 9032 9049 9066 9082 9099 9115 9131 9147 .9177 

14 9192 9207 9222 9236 9251 9265 9278 9292 9306 9319 
9441 

9545 
9633 
9706 
9767 

1.5 9332 9345 9357 9370 .9382 9394 9406 .9418 9429 

1.6 9452 9463 9474 9484 9515 9525 9535 9505 
9599 

9678 

.9495 
1.7 9554 .9564 9573 9582 .9591 9608 .9616 9625 

9693 
9756 

1.8 9641 9649 9656 9664 9671 9686 9699 

1.9 9713 9719 9726 9732 9738 9744 9750 9761 

2.0 9772 9778 9783 9788 9793 9798 9803 .9808 9812 9817 
2.1 9821 9846 9850. 9854 9857 9830 

9868 
9826 9834 9838 .9842 

9861 
.9893 
9918 

9887 

9913 

9890 

9916 
2.2 9864 9871 9875 9878 9881 9884 

2.3 9904 9906 .9911 9896 
9920 

9898 9901 9909 

2.4 9922 9925 9927 9929 9931 9932 9934 9936 

9951 .9943 
9957 
9968 

2.5 9938 9940 9941 9945 9946 9948 9949 9952 
9963. 

9973 

9961 9956 

9967 
2.6 9953 9955 9959 9960 9962 .9964 

2.7 9965 9966 9969 9970 9971 9972 9974 
9975 9976 9977 9977 9978 9979 2.8 

2.9 
9974 9979 9980 9981 
9981 .9982 9982 .9983 9984 .9984 9985 9985 .9986 .9986 

9988 
9991 

3.0 9987 9987 9987 9988 9989 9989 9989 9990 9990 
3.1 .9990 9991 9991 9992 9992 .9992 .9992 9993 9993 

9993 9993 9994 

9995 

3.2 9994 9994 9994 9994 9995 9995 9995 
3.3 9995 9995 9996 9996 9996 9996 9996 9996 9997 
3.4 9997 9997 9997 9997 .9997 9997 9997 9997 9997 9998 
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(2 983 

(3) 983 

(c) For each of the following propositions P and Q. determine 

whether P is a necessary condition. or a sufficient 

condition. or both necessary and sufficient for Q to be 

true? 

2x4 8 Answer any two of the following 
P:(- r? -8r - 16 < 0) and Q: (r> 0) 

Find the domain of the following functions 
(a) .(i) P: r+ 2)X7 -y) = 0 and Q: (r - 2 or y= 7) 

fx) = x+3 

(7) Atatan yeA 5RTH (domain) T7 TT 

(i) ()= 2 +2v-8 

(b) There are 56 students in a class. 30 of them opt for 

Mathematics. 20 opt for Economics and. 21 opt for (i) (v) =y2+2v-8 

Geography. 13 of them opt for both Mathematics and (a) q T 56 feeZT f9TÄ À 30 TfUm , 20 

Economics, 12 of them opt for both Mathematics and 377711 21 TTIM 1 4H I HH 

Geography, 1l of them opt for both Geography and 13 TTUTT 7tPTE qHT 1, 12 TfUTT Ta TM 
Eçonomics, and 4 of them opt for Mathematics and 

Geography only. Find the number of students who have 

opted for: 

Mathematies, Economics and Geography 

(i) Only one of these three subjects 

(i) 
(i) None of these 3 subjects 

(ii) 
P.TO 



(4.) 
983 

(T) ffafaa 77-T 

(5) 983 

(a) Solve the following equations for x : 

250lx 
() 10 P: (- x- 8r - 16 <0) T Q:(x> 0) 0x+3 () 

(i) In x32- 0.5 In x = In 25 
ii) P:(x +2X7-y) = d4Q:(x=-2 y = 7 

(e) Given the implicit function defined for all x 0 as 
4x4 16 Answer any four of the following 

x+xy - = 10 
(a) Graph y 

= (3 -xP using the graph of y = x3. 

Find the equation of the tangent to the function, which 

(b) 
Show that the function fx) = x + 2 defined on x > 0 

is parallel to the x-axis: Specify the additional restriction(s) 

has an inverse function g. Find g. Show graphically that 
that need to be placed on values of r and j (if any). 

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

A manufacturer can produce economics textbooks at a cost (e) ) yx TE iHErT y = (3 - x) 1 3TTT 

of 20 per book. The text currently sells for 40, and 

at this price 20 books get sold each day. The manufacturer 
(a)7Ir 15 x> 0 TTATA M A) = r +2 1 

figures that each time the price of the textbook is dropped 

51 76177 EFTIEr ) g(r), TET y =x by 5, he manages to sell 5 additional copies. Determin� 

the profit maximizing number of copies and suggest how 

the manufacturer should change his pricing of the textbook (T) fafHiai 3TNTIEA 1 IQ4TK 20 Td 

to maximize his profits. 

40 faha 7T Y 4 TE 20 T 

P.T.O. 



(6) 
983 

(7) 983 

Evaluate the following limits (b) 

x2 +9-3 
lim ( 

(ii) 

()fafefaa qita x : () Locate the point(s) of discontinuity of the following 

function 25e0.Ix 
= 10 

e0.lx+3 
x+1 

f()52-3x+ (i) 
In S2 0.5 In x = In 25 

(3) *#0 5Ht HTHT y x T HA (implicit Can the function be'redefined such that it becomes 

function)h R R ?+xy - y3 = 10 H URTTTT fq continuous for all x e R? 

(d)(0 Show that fx) = - 3 +- has at least one root. 

(i) Verify if the mean value theorem holds for 

y =|r- 3 for x E (-0o, 0). 

3x5 15 Answer any three of the following: 

(a) Examine the convergence.of the following series and find 
(5) fTHctfea geMA fTERUI (convergence) 

the sums when they exist 

() 
1+x (1+x)2 

+n 

L3n-2 
) 

T 

1+x (1+x)? 
n=| 

(ii) 
P.T.O 11= 



8) 

(9 983 
983 

( Find. the amount after m years. 
Vr2 +9-3 lim 

(ii) Find the annual rate R100% which gives the same 
0 r 

amount as in (i) if interest is compounded 

continuously. (i) 
r0x 

(ii Is R100% greater than r100% ? Why or why not ? (T) ffafe hTA 3HTETET 25f(3T) 
(1) If.y = where u = u(1) and v= v(1) whereet (b) 

is time, express the rate of growth of y (r,)in 
:+1 

terms of the rate of growth of u (r,) and rate fx)= 22-3xr +1 

of growth of v. (r»). 

(i) If population grows according to the function 

P = Po(2)" and consumption by function 

C Coe, find the rate of growth of per capita 2 () ( CTTE T hc4fx) = - 3 + 7H 4 
Consumption. 

Suppose you own a parcel of land whose value' t years 
(c) 

from now is V() = 300evy. If the prevailing rate of interest 
(ii) xE-o, 0) H y = | x-3 4T 

is. 10% compounded continuously, when'will be the most 
HT TH (Mean Value Theorem) T T E, 

advantageous time to sell the land. Interpret the first order 

and second order conditions for maxima. 3x5= 15 Answer any three of the following 

Evaluate 
dr(1+ 
rV7r-14) 

x2) 
(d) ( (a) Suppose an amount of 7 P is invested at rate' of interest 

48x2 

IO0% for m years and interest is compounded n times 

(ii) If x+ y = 16, prove that : y" 
y 

a year. 

P.T.O. 



983 (11) 

10) 
983 

A. 

d r7r-14 
dr(1+r2j" () ) 

- 48x2 
(i)

(i) 4T+y = 16 T fE S f5 y" = f 3a TRT 3TT tf 
3x5 15 5. Answer any three of the following f. 34T9 4TT () T XIT. , a zT 

(a) Find the absolute maximum and minimum values of 

x) = 2x3-15x2+24x +2 on [0, 2] and determine where 
(ii) R100%, H r100% I? T 

these values occur. 

(b) () If a and 'b are positive numbers, find the 

(a) ( qy= TEl u.= u(), v = v() 7T HH4 
maximum and minimum value of fr) = x"(1 - x) 
in [0, 1]. 

(i) Show that the curve y = ax3 + "bx.+ cr has the 

inflection point át its stationary point if b2 = 3ac. (i) 4T HET À gfs, 7AP = Po(2)" 

Does the function change from concave to convex 

or convex to concave 2 
P.T.O. 



(13) 983 

(12) 
983 

(c) Find the absolute max1mum and minimum for the followin. function. Does the Extreme Value Theorem (EVT) apply 
2 x<2 

o)_2 + 3x x 22 
Graph fr) 

x-2 x<2 
XE-1, 4] r)= 

-x2 +3x x22 

xE-1, 4] 

(d) Find the intervals on which function is concave and/or 
. () x2+x+1 convex for the following functions 

(i) (rd- 1) 
( x2 +x+1 

2x3 6 
6. Answer all the questions 

(ii) 213 1)2 
Find antiderivative of | 21 - 4 |. (a) ) 

Compute derivative of Gu) = (2-3/) dt a Jx) =2 15x2 +24r +2h [0, 2] frGA 3TM 

Or 

a, faeffia zifaq i 
Calculate the area bounded by the curves fr) = 2 - x* 
and gr)=x. (a) 

(6) Find the solution(s) of the following difference equations. 
If equilibrium exists, is the time path convergent/divergent 
and oscillatory/non-oscillatoryy 

(i) TIEr T a y = ar3 + br? + cxrTT 

P.T.O. 



983 (15) 

51, + 3x,1+2 3x,; xo = - I 

() 
(14) 

4x,- 16 = 4x, 1 Xo2 983 
(in) 5x, + 3x +2 3x; Xo=1 

3727T (i) 4x 16 = 

4x_i Xo2 

Or 

Suppose y denotes fish population in a pond at time , 
4ER HHtTUT y, = ayi-i + 10 5 3THR, FY If the dynamic behaviour of the fish population is govermed 

by the difference equation 

= 0.5 y, 1Ra IS T RTY HI ay - 1 t 10 

Find the steady state numbér of fish y* and sketch a graph 
of y, for a = 0.5, where. the initial value yoy* 

6) () 2r 4 | 1 -3hCT T Tr 

G)= 3/) dt 1 ecpTT IT 

372CT 

a S)=2 g() = x ETRT TR 

100 983 
15 

37RTHRiT ? 
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