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Question No. 1 is compu!sory. |
Attempt any four questions out of Q. Nos. 2 to 7.
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| Attempt any five parts

i.

iii.

vi.

iii.

{(5x3)

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

At the current level of output a firm's average variable cost, AVC = 100, average fixed
cost, AFC=20 and marginal cost MC=110. Is the firm operating at its efficient scale?
Explain why or why not.

A perfectly price discriminating monopolist is maximizing his profits. Show consumer
surplus and producer surplus in this market.
Why is the demand for factors such as labor a derived demand? Explain.
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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. . 5)
Explain using examples why demand for some products is likely to be more elastic in the
long-run than in the short run. @)
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iii.

Given the following demand and supply curves

=500 - :
Qu=500- 5P (Where Qq i the quantity demanded and P is the price)

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

Explain how the invisible hand of the marketplace leads buyers and sellers to allocate
resources efficiently. (4)
Suppose that the government 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. 5
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‘Income elasticity of demand for a 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. (5)
Arjun spends his entire pocket meney of Rs 1200 on purchase of two goods, chocolate
and Pepsi. His optimal consumption is 10 units of each, when the price of a 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 bundle. Draw his new budget
constraint if the price of a chocolate increases to Rs 80 and that of a Pepsi bottle
decreases to s 40. Can he still afford the same bundle? If so, would he buy the same
bundle at equilibrium? Explain. (6)



iii.
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How do economies and diseconomies of scale affect the shape of long run average cog
Draw a long run average cost curve where I pHOdUcH FESAR Tt rettrnn s

curve? |
nal cost curve. (4)

scale over a range of output and also draw his margi
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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,
@)
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. (6)
Each of 100 firms in a perfectly competitive industry has an average variable cost (AVC)
function AVC = 2Q 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. (5)
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Using marginal revenue and marginal cost curves under monopoly 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. ©
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Explain how governments ca
price that the monopo|

Explain why a monop

N respond to inefficiency of monopoly by regulating e
¥ charges. Discyss any problems that may arise in this context. (6)
oly does not have a supply curve. (3)
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ATI increase in the retirement age of workers leads 1o 2n increase in the supply of {sbor.
Dlsmfss its impact on the (3) equilibrium wage raie (b) employment and (c) valuc of
marginal product. (7)
Distinguish between the purchase price and the reaial price of land. How is the remal .
price of land determined? Does an increase in the supply of Iabour
rental price of land? (8]
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1. Answer any fwo of the following: 2%35 =y

owing propositions A and B, state if A is a necessary condition,

(a) For each of the foll (iv) A: f"(c)=0

or both necessary and sufficient for B to be true:

1 ’t‘ s
a suffiicient condition B: x = c 9 oRaet fig 2

(i) A:Two numbers x and y are even.

(S Blicn Bk T S G —

B: The sum of x and y is even. 1
{((xy):y< L andy > x?)

iy A:x=(-64)13 x€eR i
i) Arx=( (M () x 3 fw (3% — 27)% + 18(3% — 27)2 = 0 @ 5w AR

B:x=—4 "
() f(x) = In(16 — x?) @1 avrer (domain) v TR (range) T AN |
(iii) A: x,y,and z are three different points on a plane.

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

(iv) A: f"(©)=0 2. Answer any four of the following: 4x4=16
B: x = c is a point of inflection. _ () Find the Hmitifikexisss:
(b) Show graphically the region represented by the set: ' i i In(x?-3)

x—2 x%+3x-10

{(xy)y< 'LTIJ and y 2 x*}

G lim =2
r—-1 |x-1|

(c) (i) Solve (3% — 27)3 + 18(3* = 27)? = 0 for x.
(b) Find y" if the equation x'/2 4 y/% = 1 defines y implicitly as a function of x.

(ii) Find the domain and range of the function f(x) = In(16 — x?).
(c) Find the integer roots for the function f(x) = 3x° + 222 +2x - 3.
P ¥ 2 el @ 3 I AR 2x35 =1, :
(d) Draw the graph of f(x + 1) = x* — 3x + 2. Find f(x) and draw its graph in the same

(%) PR 4 A vl & Rt Rrd, 7R wera B @ W € @ Rl v A 06 S W
diagram as the one for f(x+1).

2 o1 qata wf & w 3R
(e) Test for convergence:

(i) A:3 sisx @y wq wem &
(1) the sequence s, = (k/n)a=1; k>0
B: x W@ y &1 3T wW & " T
(i) A:x=(-64)"3 reR (ii) the series X7, —

B:x=—4 PrefaRan ¥ @ frdl ar & I A ¢ 4x4=16
(iii) A:x,y, Tz vF wwew w @9 aem-aan fig &) (@) 91 T R (TR T IfaE vEd @)

Bix,y, W@z 0® g0 W 1 s fig &) 5
(i) lim =23
x—2 X*4+3x-10
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(®) R W f(x) = 2% 9 -
(ﬂ}wf(x)=§x=+21=+§x-3 3 Qs et B W ARA ' L et SUA
@ W (domain) W URRR (range) # PR ARA |

4y 4 2 01 s ST f(3) T T B o R S ) () % £(x) = @~ bx, g(x) = c — bx, 7 h(x) = mx W fraw AR (a,b,c,m € R)|

@ fx+1)=x"~
e f (x) T g(x) B x B W, g A @ B w e ww AR, et A, f(x) T g(x)

2 amg ¥ |
#1 wRrede g @ R B, f(x) 7ot h(x) w1 wfrade Rig )
A it Ffr:
(=) ST (convergence) (®) Frfofe & wh srerd (asymptotes) swr hkr:
M y=x2

(i) o 5 = (k/)eni k>0

(ii) o Toeq ':,% woyme
4. Answer any three of the following: Ix5=15

3. Answer any three of the following: L (8) Given theBxamion ) = ',

(a) Given the function f(x) = x” — 5 — x* + 2x + 1, prove that the graph of / has a @) Fit the Taylon poelynomisl of degres 2'for f () sboat x = 100

(i)  Using (i), find an approximate value of (102)%/2,

slope equal to 2 somewhere betweenx = —landx = 1.
(b) Given the function f(x) = 2%, find its inverse function g (x) and draw the graphs of (iii)  Find an upper bound for the error of approximation corresponding to the result
both f(x) and g(x). Also determine the domain and range for both functions. obtained in (ii).

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

() Consider functions f(x) = a — bx, g(x) = ¢ — bx,and h(x) =mx (wheze

. c) Find bers i
at the points A (© numbers a and b such that the graph of the function f(x) = ax? + bx? passes

a,b,c,m € R). Find the elasticity of /(x) and g(x) with respect to.x
through the point (-1, 1) and has a point of inflection at x = %,

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

the point of intersection of g(x) with h(x).
(@) Find all asymptotes for: (d) Find a value k" for the constant k, if possible, that will make the function
_fTx=2, x=21
Gy = :’Tg e {kx’. x>1
2.T.Q.

(i) y = xe™
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i iability at x = 1 when k = k*.
continuous everywhere. Also check differentiability at x
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5. Answer any three of the following: 3x5=15
(a) Given the function f(x) = %, what can you say about the existence of extreme
point(s) in the interval [3, 6]. Classify the extreme point(s) as local and/or global.
(b) Two managers A and B of a hotel have disagreed about the sale of a rare painting.
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  years
from now, the revenue received would be;
W) = 4e"t, (A>0),

and that the interest rate is 100r% per annum compounded continuously-

() Find the proportional rate of growth of the revenue received W (t).

(i)  Determine the optimum time to se]| the painting.

7
(iii)

If the intere
St rate is (o,
anager A or g9 * Per annum, should the Board of Directors support

(d) Consider the function f (x)= [ & +1), Pt
| ~(x*+1), 0<x<2 -
$ there a point on the closed interval [-2, 2] where f(x) =

0? Explain.
Fremfefes & & Rl dr @ were e

3x5=15
(¥) st [3, 6 =20
[ ]W“Fﬂ’ff(x}~;:f;$mﬁ'ga#$aﬁaa$f&wﬁmmﬁm€?
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W) =4e"t, a>0),
mﬁmmmﬂqﬁ?ﬂlﬂﬂr%nﬁﬁﬁl
(i) mW(t)aﬁajmﬁmmﬁ-l
(i) R ¥ 71 Wit W PufRe 7R |

(i) IR =w = 10% f i i

i 1 /uﬁlr&&a‘rﬁémmﬁmAmmbmm
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6. Answer Part A OR Part B: 2x3.5=7

Part A
@ Ifye=-3y,-.1+4, yo=1
(1) Solve the difference equation.
(ii) Solve for the steady state if it exists. Is the time path for y; convergent? Illustrate
the time path through a grgph.
(b) Find the area of the region bounded by the curve y? = 4x and the line x = a.
Part B
(a) The initial population of a country is 12.5 x 10°. The birth rate is 0.04, the death rate
is 0.03, s;nd 50;000 migrants arrive in the cot_mt-ry 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? 3I-ld the x-axis between
x=-=1landx = 2.
AT A W AN B &1 SR 4 ' Ix3.5="
o A
(@ Ry, = —3y,4 + 4, y,=1 ¢:
(i) 3R whERor &7 & T P |
(ii) Rer Jaeer & ford g AR 2R 78 afo & @) 71 y, & W oo wga &7 wwg o @
Y@t T
(@) 7@ y2 = 4x T ¥ x = a ¥ RR & &1 G 10 BRA |
T B
(%) 75 29 & yRMTE M@ 12.5 X 108 8| 71 == 0.04 8, 79 =X 0.03 2, oiR vl e 29
ﬁso,owmm§|mﬁeﬁr$%ﬁwdmwmmméaﬁmﬁim
T e e W SRR FRA R?

@a@y=7—x%w@ x-38 (x = -1 mx=2$ﬂaﬁ)ﬂﬁ'{faﬁmﬁanIWl
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( 2 ) - 981

Answer any five parts : - l 3x5
() What is the difference between a positive statement and
a'normative statement ? Explain using examples.

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

surplus ? Explain why. or why not.

(fiiif  Why are indifference curves bowed inward ?

(/v) What is natural monopoly ? Explain with the help of

an example.

(v)  Explain why the average ar;d marginal revenue curves
are horizontal for a firm in the perfectly competitive
market ?

(vi) What is the difference between the purchase price and
the rental price of a factor ? |
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( 3 ) 90 1
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(v)

o)

(vi)

)
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Suppose Q° = 2P and Q4 = 300 — P (Q° is quantity

supplied, Q9 is quantity demanded and P is the price

in Rupees of the commodity). Then :

(a) Find equilibrium price and quantity.

(b) If a tax of Rs. 30 per'unit is imposed on buyer,
find the price paid by buyer, price received by
seller and the quantity sold.

(¢) Calculate deadweight loss. 2+3+2

\/\/;hy is the production pos;‘ibilitjy curve bowed OL;tward ?

[llustrate using diagram. If a new invention increases

the productivity of one good while the productivity of

another good remains unchanged. Explain the changes

in the production possibility curve. 345
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Calculate cross price elasticity between wheat and rice

using midpoint method from the following

information - _ 4
Time Periog 1 ) 2
Price of wheat (in Rs, per kg) 20 %
Quantity of rice (jn kg,) 200 240

(if)

(iif)

(@)

(1)

(iif)

U]

( 5 ) 981

If the government implements an effective rent control

in a city, what will be its economic implications in short

run and the long run ? Explain using suitable

diagrams. 6

How does the taxation lead to deadweight loss ? What

are the determinants of deadweight loss ? 342
T fag fafy &1 om0 gu f= 9=
% MUR W N dR wEe B = mm ow
s a= W@ wifse

A afy 1 2
T & Fmd (31 FE fEeN) 20 24
aed wOAEn (e #) 0 200 240
I ER TH IR F g frsmo AR
F T, A OITH oUH W CrEE H sy
A R 2?2 fasi Y wee ¥ =mem
HIFST |

59 yeR oTfdEw wmar B mw W w=w
W T? AfdE Em wW B owm fruks §0
If Anu’s marginal rate of substitution of X for Y is 5
(AY/ A X =5) and per unit price of X‘is Rs. 9 and

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

PT.O.
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(iii)

)

(i)

( 6 ) 981
yes, then explain how, if not, then what change in
consumption bundle do you suggest for her to maximize
her satisfaction ? ‘ 6

Explain income effect and substitution effect ? If Shyam

divides his income between consumption and saving,

what will be the impact of increase in rate of interest

on his savings ? Explain with the help of income and

substitution effects. - 6 |

Why two indifference curves cannot intersect each other ?

Explain using diagram. | 3
g o1 ® Y & S X & HiH[ wioeerds
ﬁﬂﬁ(awax=s1 ¥ dg x & gfq s
FTq 9 TGT qAT Y H 2 TN ¥, A ¥ e
IR Tgfte WIa X W R? A% & O =an
i, afe 7 @ Gghte # oifuwan A &
Www&ﬂw.ﬁwﬁww-ﬁa@?
AT G e YT gud i AR FitSd |
I vam oot e W IUHM den g=d H
faufsa &t 8, @ = & @ & W W
IR T W YT T2 I T G
IME F OWE ¥ wew wiu

(i)

- ()

(1) |

(i7)

@
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Why an economist’s and an accountant’s profit are

likely to be different 2 Mr. Harry decides to open his

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

is earning Rs. 60,000 per year. The other yearly expenses
are Rs. 40,000 on rent, Rs. 70,000 on raw material and
Rs. 50,000 on salary. Find Mr. Harry’s economic cost

and accounting cost for opening the restaurant. 5

Explain and show the relationship between short run
marginal cost and average variable cost curves. Can
marginal cost increase when the average variable cost

is declining ? Why or why not ? 5

Explain using diagram why a perfectly competitive firm,

‘incurring loss- on fixed cost; will continue to produce

in short run. - 5
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() - Derive the upward sloping long run supply curve
of a perfectly competitive market. Why might it

be upward sloping ? 442

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

show the deadweight loss created by a monopoly
firm when it is charging uniform price from all the
* consumers. How will the deadweight loss change

if the firm starts practicing perfect price

discrimination ? Explain using diagrams. 2+4+3 .
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Consider a market in which thé_ demand and supply
f‘uncfions are :
P =100 - 0.2 Qd; P =40 + 0.1 Q3 respectively, where

P is price, QY. is quantity demanded and the Q° is
quantity supplied.

Determine the price elasticity of supply at equilibrium

price. 5

Derive the demand curve for labour when there ‘is perfect

competition in commodity and factor markets. 5

Explain how the increase in supply of capital will change

5
PTO.

the eqﬁilibrium earning of other factor labour.
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This question paper contains 8+3 printe@nd 6 Tableé attached]

Roll No,
S, T_\Io; of Question Paper : 982 % w“ (7
_Unique Paper C_‘ode 1227102 |
Name of the Paper :  Statistical Methods in Econo
Namel of; the Course ; B.A. (Hons.) - Economics
Semestef | : l

Duration : 3 Hours

i ,-(Wrife your Roll No. on the top immediately on receipt of this question papef:_)
All questions witlllin each section are to be answered in a
continuous manner on the answer sheet. Staft each questibn on a
~ new page .and all subparts of a question should follow one after:
R —
Use of simple calculator is permitted.
Required statistical tables are attached with the \queétlion paper.
This paper contains four sections. Attempf all sections.

Section-1
Do “any fwo out of Q. No. 1, Q. No. 2 and Q. No. 3.

L. Given below is the distribution of marks of 100 students in

an examination.

P.T.O.
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Marks Obtained _ Number of Students
Less than 10 & 4
Less than 20 6
Less than 30 ' 2%
Less than 40 46
Less than 50 . 67
Less than 60 ‘ 8
Less than 70 %
Less than 80 2
Less than 90 100
() Make a histogram for the data above.
(i) If possible, comrﬁent on the total area under the
| 4+
histogram.
(@) Show that for given (» + 1) numbers
= (nnan + Xﬂ.+1)
X(n+1) =
(n+1)‘ | .
(b) If the average monthly spending by 21 women in a kitty

group was Rs. 240, What is the new average spending

l
if another member is added whose average monthly

spending is 290 .? Use the formula above.

243

(3 ) | - B

In a fa(.:tory the monthly wages of 200 workers were noted
and they were found to be positively s.kewed. Draw a
representativé frequency curve to show this schness. The
leader of the workers argued with the management Fhat

‘average’ wages are low. The owner of the firm did not agree

with the workers’ leader and suggested that ‘average_ ‘wages

quoted are wrong and are actually much higher. Can you justify
both the views, “using your diagram ? Which view do you

agree with and why ? | -, 2

Section-I1

Do any tmwo out of Q. No. 4, Q. No.‘ 5 and Q. No. 6

4,

(@ A box of 9 sqcks-'comains 2 green and 7 red socks.

() If 2 socks are selected at random from the béx
without replacer-nent, what is the probability that
both are red 2 What would: be the probability if
socks are selectegi with 'replacement ?

(@) If 3 socks are selected at random from the box

without replacement, what is the probability that

all are green 9

PTQ,
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The probability that both the events A and B occy,
simultaneously is 1/5 and the probability of occurreﬁce
of neither of them is 4/15. Find the probabilities P(4)

and P(B) on the assumption that the events are

independent.

Show that if for any two events E and F P(E/F) > P(E)

then it is also true that P(E/F) > P(F). 4+4+2

A real estate agent has a set of 10 keys. one of which
will open the front door of an apartment he wants to
show to a potential buyer. If the 10 keys are tried in

a completely random order, find the probaBiIity that :
(/) The first key opens the door.

(i) All 10 keys are tried.

A box contains four dice out of which three are fair .

and the fourth is loaded in such a way that the face
marked 5 appears in 60% of the tosses. A die is selected
at random from the box and tossed. If it shqws 5, what

is the probability that it was a loaded die ? -

(c)

(a)

(6)

()

(5 ) 982

Let E, F and G be events with probabilities 1/2, 1/3
and % respectively, compute the probability that neither
of these three events occur assuming that the events

are mutually independent. 4+3+3

Six friends play a game in which they toss a coin one
by one. The game is won by the player who first throws
tail. Find the probability that the game is won by the

fourth player.

Two machines X and Y are to be marketed. The

" probability that a salesman can sell machine X is 60%

while that of selling machine Y is 40%. Sale of one

' machine is independent of the other. Given that the

salesman is able to sell at least one machine, what is

the probability that machine X has been sold ?

In a village of 10.00 inhabitants, there are 650 who own
a television, 400 who own a mobile phone and 150 who
own both of these. If a person is selected from this
village at random, what is the proba‘bility that he owﬁs

either of the two ? Use a Venn diagram to

answer. 44343

PT.O.



Section-111

Q. No. 7 is Compulsory. Do any swo questiong out of q ;

No. 8, Q. No. 9 and Q. No. 10.

(a)  Find the probability distribution of total numper of head
. _ ads

(®)

(@)

obtained in four tosses of a balanced‘ coin

If profit of a shopkeeper is looked upon as a continuous |

random variable having the. probability density :

i o L 0
F = ][ E(x+1),—1<x <5
0, elsewhere

Where the units are in Rs. 1000
() What is his expected profit ?

(i) What is the variance and standard deviation of

the profit ? 243

: : i
If X has the discrete uniform distribution f{x) = 7 for

k
x =1, 2, ..., k, show that :
- Its mean is p = unia
2
‘ 2
(i) Its variance is o2 = il

12

982
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(c)

(@)

( 7)) 982

In a certain city, the primary cause of 70% of divorce
cases is found to be incompatibility. Find the probability
that five of the next six divorce cases filed in this city
wi.ll claim incompatibility as the reason of divorce. Also

find the mean and variance of the divorce case filed.

Scores of a GRE examination are known to be normally

distributed with mean 420 and standard deviation 80.

() For a randomly chosen person taking this test,
what is the probability of a score between 400
and 480 ?

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

in the top 10% of all people taking the test ?

(i) Two people taking the test are chosen at random.

What is the probability that at least one of them

scored more than 500 points ? 313+4

A teacher is supposed to meet students during regular

office hours. Times spent with students follow an

exponential distribution with mean 10 minutes. Find the .

probability that a given student spends less than 20
minutes with the teacher. How is exponential distribution

related to the Poisson distribution ?

BTG,
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The number of days between billing ang Payme
nt of

electricity bills is normally distributed with Mean |¢
and

standard deviation 5.

()  How many days will have elapsed before 1o,
' ]

of all bills are paid ?

(i)  After how many days will 25% of a) bills remain

unpaid ?
On an average, 2.5 telephone calls per minute are
received at the Domino’s delivery counter. If distribution
of calls is Poisson, find the probability that in any given

minute there will be more than 3 ca]lé. ) 3+4+3

Delhi university printing division received complaints for

problems with printers of which 8 were laser printers

and 12 were inkjet printers, A sample of 5 complaints

Is to be included in a customer satisfaction survey.

Suppose all 5 complaints are selected in a random
fashion so that each one has an equally likely chance
of being selected. Find the probability that exactly 3

of t :
he complaints were for inkjet printers.

(b)

(0

082

If the probability is 0.40 that a child exposed to a certain
contagious disease will catch it, what is the probability
that the tenth child exposed to the disease will be

the third to catch it ?

If the probability is 0.20 that a certain bank will refuse
a loan application, then :

()  Find the probability that the bank will refuse at

least 3 of the 10 appliéations received.

(i)  If however the bank receives large amount of
applications, say 225, then find the approxlimate
probability that the bank wili' refuse at most 40
of the 225 loan applications. Justify your approach

in calculating the desired probability. 3+3+4

Section-1V

Attempt any two questions out of Q. No. 11, Q. No. 12 and Q. No. 13

Given any two random variables X and Y.

U]

Show that p(aX+b, cY+d) = ab*p(X,Y)/|(ab)|

ETO.
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(i) How are the concepts of correlation, Covariance and
) - ' (3. Let the profits of a firm be defined by P = 5R — 2C wherc
independence of two variables related to each other 9 |

" R is revenues and C is cost.

Explain in detail. 545 |
| The mean of R and C are 4 and 9 (in thousands), respectively.

You are given the following bivariate probability distributiop The variances of R and C | at 3
es 0 an are equal a .

table :
()  What is expected profit ?
X 0 1 2
(i) What is variance of this profit ?
Y |
i (iii) If E (RC) = 30, what will be covariance (RC) and
0 25 A . 13 |
| correlation (RC) ?
| C 0.02 0.10 |
| (iv) What can you say about the relation between revenues
g 0.] .08 B | and costs ?
|
(i)  For what value of A, B and C the above table valid (v)  If new fixed costs of Rs. 3,000 are incurred now, what

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

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

(i) Find EX/Y _ ) (viiy Are R and C independent ? 10

(7ify  Find covariance between x and y.
(v) Let Z = sum of X and Y. Derive the probability
distribution for Z.

(v Find V(Z) : - 2x5=10
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Table A.1 Cumulative Binomial Probabilities ; ‘
B(x; n, py = > b(y; n, p)
0
an=35
o7
0.01 0.05 0.10 020 025 030 040 0.50 0.60 0.70 0.75 0.80 0.90 095 0.99
0 951 174 .590 .328 237 168 .078 .031 .010 .002 .001 .000 .000 .000 .000
1 .999 977 919 737 633 528 337 .188 .087 .031 .016 .007 .000 .000 .000
x 2 1.000 .999 991 942 896 .837 .683 500 317 .163 .104 .058 .009 .001 000
3 1.000 1.000 1.000 993 984 969 913 812 .663 472 367 263 .081 .023 001
4 1.000 1.000 1.000 1.000 .999 .998 990 .969 .922 832 .763 672 410 226 049
b. n =10
p |
0.01 005 0.10 020 025 030 040 050 .0.60 0.70 0.75 0.80 "0.90 0.95 0.99
0 .‘904 S99 349 107 056  .028 .006 .001 .000 .000 .OOO .000 .000 .000 .000
1 996 914 136 ) 376 244 149 046 .011 .002 .000 .000 .000 .000 .000 .000
2 1.000 JO88 .9.30 678 526 -.383- 167 .055 .012 .002 .000 .000 .000 .000 .000
3 1.000 999 OR7 879 J76 650 382 .172 .055 .011 .004 .001 .000 .000 .000
. 4 1.000 1.000 998 967 922 850. .633 ~.377 .166 .047 .020 .006 .000 .000 .000
5 1.000 1.000 1.000 994 980 953 834 623 .367 .150 .078 .033. 002 ".000 .000
6 1.000 1.000 1.000 999 .996 989 945 828 618 .350 .224 .121 013 I.O()l 2000
=7 1.000 1.000 1.000 1.000 1.000 .998 988 .945 833 617 474 322 .070 .012 .000
8 1.000 1.000 1.000 1.000 1.000 1.000 .998 .989 .954 .851 .756 .624 264 .086 .004
-9 1.000. 1.000 1.000 1.000 1.000 1.000 1.000 .999 994 972 . 944 893 651 .401 .096
c. n=15
P
001 005 010 020 025 030 040 050 0.60 0.70. 0.75 0.80 0.90 0.95 0.99
0 860 463 206 .035° 013 .005 .000 .000 .000 000 .000 .000 .000 .000 .000
1 990 .829 549 .167 .080 .035 .005 .000 .000 .000 .000 .000 .000 .000 .000
2 1.000 964 816 398 .236 .127 .027 .004 .000 .000 .000 .000 .000 .000 -.000
3 1.000 995 944 648 .461 297  .091 018  .002 .000 .000 .000 .OUQ .000 -.000
4 1.000 999 987 .836 .686 .515 .217. .059 .009 .001 .000 .000 .000 .000 .000
s 1000 1.000 998 939 852 .722 402 .151 .034 004 .00l .000 .000 .000 .000
6 1.000 1.000 1.000 .982 943 :869 610 304 095 .015 .004 .001 .000 .000 .000
x 7 1.000 1.000 1.000 996 983 .950 787 500 213 .050 ..017 .004 .000 .000 .000
g 1.000 1.000 1.000 999 996 985 905 .696 390 .131 .057 .0I18 .000 .000 .000
9 1.000 1.000 1.000 1.000 = 999 996 966 .849 597 278 .148 .061 .002 .000 .000
10 1.000 1.000 1.000 1.000 1.000 999 991 941 783 485 314 .164 .013 001 .000
11 1000 1.000 1.000 1.000 1.000 1.000 .998 982 .909 .703 .539 .352 .056 .005 .000
12 1.000 1.000 1.000 1.000 1.000 1.000 1.000 996 . 973 .873 .764 .602 .184 .036 .000
13 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .995 .965 .920 .833 .451 .171 .010
14 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 995 987 .965 .794 .537 .140
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Table A.1 Cumulative Binomial Probabilities (cont.) B(x; n, p) = 2 b(y: m, )

y=0

d.n=20

B :

0.01 0.05 0.10 020 025 030 040 050 0.60 0.70 0.75- 0.80 0.90 0.95 0.99

0 818 358 .122 012 .003 .001 000 .000 .000 .000 .000 .000 .000 -.000° 000
1 983 736 ".392 .069 .024 .008 .'O_Ol .000 .000 -.000 ,000 .000 .000 .000 .000
2 999 925 677 206 .091 035 .004 000 .000 .000 000 .000 .000 .000 ".(J()O
3 1000 984 867 411 ~ 225 -107 016 .001 000 .000 .000 .000 .000 .000 .000
4 1000 997 957 .630 415 238 .051 , .006 ..000 .000 .000 .000 .000 .000 .000
5
6

1.000 1.000 .989 804 .617. 416 . .126 .021 .002 .000 .000 .000 .000 .000 .000
1.000 1.0000 998 913 78 608 250 .058 .006 .000 .000 .000 .000 -000 .000
7 1000 1.000 1.000 968 898 772 - 416 .132 .021 .00l .000 .000 .000 .000 .000
8 1.000 1.000 1.000 ~.990 959 .887 .596 252 .057 .005 .001 .000 .000 .000 .000
9 1000 1.000. 1.000 997 986 952 755 412 .128 ..017 .004 .001 .000 .000 .000

10 1.000 1.000 1.000 999 996 983 872 ‘. .588 .245 .048. .014 .003 .000 .000 .000
11 1.000 1.000 1.000 1.000 .999 .995 .943 .748 404 .113 .041 010 .000 .000 .000 .
12 1.000' 1.000 1.000 1.000 1.000 .999 979 .868 .584 228 .102 .032 .000 .000 .000
13 1.000 1.000 1.000 1.000 1.000 1.000 - .994 942 .750 .392 214 .087 .002 .000 .000
14 1.000 1.000 1.000 1.000.1.000 1.000 .998 .979 .874 .584 383 ,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
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .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 .999 .997 .988 .878 .642 .182

(continued)



Table A.1 Cumulative Binomial Probabilities (cont.)

381

B(x; n, py = 2 b(x;: n, p)

v

e.n =25
p - — —
0.01 0.05 010 020 025 030 040 050  0.60 "0.70 0.75 0.80 0.90 0.95 0.99
N 0 778 27T 072 004 001 .000 .000 .000 000 000 000 .000 000 000 .000
1974 642 271 .027 .007 .002 .000 .000 .000 .000 .000 .000 .000 .000 .000
2 998 873 .537 .098 .032 .009 .000 .000 .000 .000 .000 .000 .000 .000 .000
3 1000 966 .764 234 096 .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 .999 967 617 378 .193 .029 .002 .000 .000 .000 .000 .000..000 .000
6 1.000 1.000 .991 .780 .561 341 074 .007 .000 .000 000 .Q00 .000 .000 .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 1.000 .983 929 811 425 .115 .013 .000 .000 .000 .000 .000 .000
10 1.000 1.000 1.000 994 970 902 586 212 .034 002 .000 .000 .000 .000 .000
11 1.000 1.000 1.000 998 980 956 .732 345 078 .006 .00l .000 .000 .000 .000
12 1.000 1.000 1.000 1.000 .997 983 846 .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 1000 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 1.000 987 .885 .575 .189 .071 .017 .000 .000 .000
16 1.000 1.000 1.000 1.000 1.000 1.000 .996 *.946 726 323 .149 .047 .000 .000 .000
17 1.000 1.000 1.000 1.000 1.000 1.000 .999 978 846 488 273 .109 .002 .000 .000
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .993 926 .659..439 220 .009 .000 .000
19 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .998 971 .807 .622 .383 .033 .001 .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
21 1.000 1.000 1.000 1.000 1.000 1.000 1.000: 1.000 .998 .967 .904 766 ..236 .034 000
22 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .991 .968 .902 463 .127 .002
23 1.000 1.000 1.000 1.000 1.000 1.000.1.000 1.000 1.000 .998 .993 973 729 1358 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 : L emAy
f:(_,\"' A) = e
- =0 M
-
1 3 3 4 5 6 7 8 9 1.0
0 905 819 741 670 607 549 497 449 407 368
1 995 982 .963 938 910 878 .844 .809 J12 736
2 1.000 999 996 992 986 977 966 " 953 937 920
x 3 1.000 1.000 999 998 997 994 991 987 - 981
4 - 1.000 1.000 1.000 999 999 998 996
5 1.000 1.000 1.000 1999
6

1.000
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Table A.2 Cumulative Poisson Probabilities (cont.) ' e A
_ Fix: XYy Z :
A1 }"

. A v

2.0 30 40 5.0, 6.0 7.0 . 8.0 9.0 100 150 200

O I35 050" 018 . .007 .002 001  .000 - 000 - 000 .000  .000

: 406 199 092 040 017 007 - 003 001 000 000  .000

2 677 423 -238 125 062 030 014 - 006 .003  .000  .000
3 857 647 433 265 151 082 042 021 010 .000 .000
4 947  8I15 629~ 440 285+ 173 100 055 029 001 000
S 98 916 785 616 . 446 301 191 - |ie 067 003 000
6 ° 995 966 889 762 606 450 313 207 130 .008 .000
7 999 988 949 867 744 - 599 453 324 220 018 001
8 1000  .996 979 932 847 729 593 456 333 .037 002
9 999 . - 992 968 916 830 717 587 458 070 005
10 1.000 997 986 957 901 816 706 583 118 .01l
e o 999 995 980 947 888 803 697 185 021
12 | 1.000 - 998 991 973 936 876 792 268  .039
13 ; S 999 996 987 966 926 864 363 066
14 | 1.000 999 994 983 959« 97 . - 466 - 105
15 _ _ 999 998 992 978 951 . 568 . .157
16 | _ 1000 999 996 989 973 664 221
17 | 1.000  .998 995 986 749 . 297
18 999 998 993 819 381
19 , ¥ - 1.000 . 999 997. - 875 470
200 - . ' - ~-L000 998 .917 559
21 | ‘ : . - 999 947 644
22 X : ' . _ 1.000 967 721
23 = 981 787
24 ' ' ‘ | . - 989 | 843
25 o : - - R 994 888
26 : ’ S 997 922
27 % o : ) ' 998 948
28 | 999 966
29 . T s ® _ 1.000 978
30 . . 9 987"
39 | : ' | 995
13 997 .
34 | 999
15 2 - 999

26 , B = 1.000




Table A.3 Standard Normal Curve Areas

D(z) = PIL=z)

Standard normal density curve

98

2

N 'l
Xyans Shaded arca = ®(z)
0 2
z 00 01 02 03 04 05 06 07 08 09
—3.4 [ .0003  .0003  .0003 0003  .0003 0003 .0003  .0003 0003  .0002
=33 | .0005  .0005 0005 - .0004  .0004  .0004 0004 0004  .0004  .0003
—32 | .0007 0007 - 0006  .0006 0006 0006  .0006  .0005  .0005  .0005
-3.1 0010 0009  .0009  .0009 0008 0008  .0008 0008 0007  .0007
=30 | .0013. 0013 0013 0012 0012 0011 .00l  .001F 0010  .0010
—-29 | 0019 0018  .0017  .00}7 .0016 .0016  .00I15  .0015  .0014 0014
—28 | 0026 0025 0024 0023 0023  .0022  .0021 - .0021  .0020  .0019
=27 | 0035 0034 0033 0032  .003]  .0030 .0029  .0028  .0027 . .0026
=26 | 0047 0045 0044 0043 0041  .0040 0039  .0038  .0037  .0036
©—25 | 0062 0060 0059 0057 0055  .0054 0052 0051 .0049  .0048
—2.4 0082 0080 © 0078 0075 0073 0071 0069 .0068 0066 0064
-23 | .0107 0104  .0102 0099  .0096  .0094 0091 0089 -.0087  .0084
-22 | 0139 0136 . .0132 0129  .0125 0122 - 0119 0116 0113 0110
-2.1 | 0179 0174 0170 0166  .0162 0158 0154 0150 0146  .0143
—-20 | 0228 0222 0217 @212 0207  .0202 0197 0192 0188  .0183
—-19 | .0287 0281 0274 0268 0262  .0256 0250 0244 . 0239  .0233
—-1.8 | 0359  .0352  .0344 0336 0329  .0322 0314  .0307 .0301  .0294
—L7 | 0446  .0436  .0427 0418 0409  .0401 0392 0384 0375  .0367
-1'6 | 0548  ..0537  .0526  .0516  .0505 0495 = .0485 0475 0465  .0455
-1.5 | 0668  .0655  .0643 0630 0618  .0606 0594 0582 0571  .0559
-14 | 0808  .0793  .0778 0764 0749 0735 0722 0708  .0694  .068I
~13 | 0968  .095] 0934 0918 0901  .0885 0869 ~ .0853  .0838  .0823
-12 | 1151 1131 112 1093 L1075 (1056 1038 1020 .1003 0985
—14 357 1335 L1314 1292 271 L1251 0 12300 1210 L1190 L1170
—1.0 | 1587 1562 1539 .ISI5 1492 1469  .1446  .1423 1401  .1379
-09 | .1841 814 1788 L1762 1736 U711 1685  .1660 .1635  .1611
—-0.8 | .2119 2090 2061 2033 2005  .1977  .1949  .1922  .1894  .1867
—07 | 2420 2389 2358 2327  .2296 2266 2236 2206 2177 2148
-06 | 2743 2709 2676 2643 2611 2578 2546 2514 2483 245l
—-0.5 | 3085 3050 3015 2981 2946 2912 2877 - 2843 2810 2776
~04 | 23446 3409 3372 3336 3300 3264 3228 3192 3156 3121
-0.3 | .3821 3783 3745 3707 3669 - 3632 3594 3557 . 3520 3482
~-0.2 | 4207  A168 4129 4090 4052 4013 3974 3936 3897  .3859
—0.1 | 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
—-0.0 5000 4960 4920 4880 4840 4801 4761 4721 4681 4641

(continued )



Table A.3 Standard Normal Curve Areas (cont.)

98«

&(z)=P(Z=2)

.34

z 00 01 .02 03 04 .05 .06 07 .08 .09
00 | .5000  .5040  .5080  .5120 5160  .5199. 5239 5279 5319 5359
0.1 5398 5438 5478 - 5517 5557 5596 5636  .5675 5714 5753
02 | .5793 5832 5871 5910 5948 5987 6026 © .6064 6103  .6141
03 | 6179 . 6217 6255 6293  .6331 6368 6406 6443 6480  .6517
04 | 6554 6591 6628 6664 6700 6736 - .6772  .6808  .6844  .6879
05 | 6915  .6950  .6985 . .7019 - 7054 7088 7123 7157 7190 7224
0.6 | .7257  .7291 7324 7357 7389 7422 7454 7486 7517 - .7549
07 | .7580 . . .7611 7642 7673 ..7704 - 7734 7764 77794 7823  .7852
0.8 7881 7910 17939 7967 7995 8023  .8051 . .8078  .8106 . .8133
09 | .8159. 8186  .8212  .8238 - .8264  .8289 8315  .8340  .8365  .8389
1.0 | .8413 8438 8461 8485 8508  .8531 8554  .8577  .8599  .8621
1.1 8643 8665 8686, 8708  .8729 8749 8770  .8790  .8810  .8830
12 | 8849 . 8869 8888  .8907 - .8925  .8944 8962  .8980  .8997 9015
13 | 9032 9049 9066 9082 9099 9115  .9131 9147  ..9162 . 9177
14 | 9192 9207 9222 9236  .9251 9265 9278 9292 .9306 9319
15 | 9332 9345 9357 9370 - .9382 9394 9406  .9418  .9429 9441
1.6 | 9452 9463 9474 9484 9495 9505 9515 _ .9525 9535 9545
1.7 .9554 9564 9573 9582 9591 - .9599 9608 9616 9625 9633
18 [ 9641 = 9649 9656 9664 9671 9678  .9686 9693 9699 ' 9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
20 | 9772 -9778 9783 9788 9793 9798  .9803 9808 9812 - 9817
2.1.| .9821 9826.  .9830 9834 9838 9842  .9846 9850.  .9854 9857
22 | .9861 9864 .9868. 9871 9875 9878 9881 9884 9887 ~ .9890
2.3 9893 9896 9898  .9901  .9904  .9906  .9909 9911 9913 9916
24 | 9918 9920 9922 9925  .9927  .9929 - .9931 9932 9934 9936
25 9938  ..9940  .9941 . 9943 9945 - 9946  .9948 9949 . 9951 9952
26 | .9953 9955 9956  .9957 9959 9960  .9961 9962 . 9963 9964
" 2 9965  .9966  .9967  .9968 = .9969  .9970 9971 29972 9973 9974
28 | .9974 9975 9976 9977  .9977 9978 9979 9979 9980 .9981
2.9 | .9981 9982 . 9982 9983~ .9984 9984 9985 9985 9986 9986 -
3.0 | 9987 9987  .9987  .9988 - .9988 9989 9989 9989 9990 9990
31 [ 9990 9991 9991  .9991 9992 9992 9992 9992 9993 9993
3.2 9993 9993 9994 9994 9994 9994 9994 9995 9995 .9995
.33 9995 9995 9995 9996 - .9996 9996 9996 9996 9996 .9997
9997 9997 9997 .9997 9997 9997 9997 9997 9997 .9998
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snswer any nwo of the following : 2x4 =3

(a)

Find the domain._of the f(_i!iowing functions :

x -

(N fix) = \/x—;g
(if) 1(v) = Jvl1+2v-8

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

Mathematics, 20 opt for Economics and 21 .th for
Geography. 13 of them opt for both Mathematics and

Economics, 12 of them opt for both Mathematics and

Geography, 11 of them opt for both Geography and

Economics, and 4 of them opt for-Mathematics and
Geography only. Find the number of students who have

opted for :
@ Mathematics, Economics and Geography
(i) Only one of these three subjects

(iif) None of these 3 subjects

(c)

(@)

0 ==

(3) 983

For each of the following propesitions 7 and Q. determine

whether P is a necessary condition. or a sufficien:

condition. or both necessary and sufficient for O 10 be

true ?

) - Pi(-xX-8-16<0)and Q: (x> 0)

)] P:(x+2(7-y)=0and 0:(x=-20ry=7)
.ﬁﬂ%ﬁ@ﬁﬁﬁﬁ—ﬁ"‘ia’f‘&?mﬁﬁm
(E)ﬁrﬂﬁﬂ:@ﬁ el % WE (domain) T Hifaw -

(i) 1) = Jv2+2v-8

e H 56 forgamdt ¥ i @ 50 7w v, 20

AN H F 21 P F I FW 51 398 9
13 g o ol A T, 12 T T
W 1, 11 e @ el 9 W, 9 4 T
T g il W ETE w83 fagfhE =
g . siteu s & fefafaa =1 599 a6
5 |

() Tford, SN wE e

@ AW P § A

Giy T fawE § ¥ e w49
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M 93
ﬁqmp‘géﬁﬁﬁ%%quw_%’%
R B e e ic i

0 Pi(-xr—8—16<0)Td QO (x> 0)

() PGP0 =27y o gy

Answer any four of the following : = . 4x4 = |6
(a) Graph y = (3 — x)* using the gtaph of y = x3,

(b)  Show that the function fix) = x* + 2 defined on x > g

has an .inverse function g. Find g. Show graphically that.

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

(¢) A manufacturer can produce economics textbooks at a cost

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

at this price 20 books get sold each day. The manufacturer

figures that each time the price of the textbook is dropped

by ¥ 5, he manages to sell 5 additional copies. Determine

the profit maximizing number of copies and suggest how

the manufacturer should changé his pricing of the textbook

to maximize his profits.

(3) 983

__(d} Solve the following equations for x :

2,59(1 Ix.
‘ m, M3

(i) In x> - 05 Inx=1In25
(¢)  Given the implicit function defined for all x # 0 as ;
L2 + %y =~ y.‘~ =10

- Find the equation of the tangent to the function, which
js parallel to the x-axis: Specify.the additional restriction(s)

that need to be -placed on values of x and y (if any).

Freffen § @ Fed UR % T AR -

(=) y:_{-‘% ART ! W H y = (3 - x)* I ST
TS|

(@) a‘%ﬁ‘iqux>ou1ﬂﬁmﬁﬁqﬁ=rﬂx}=_\—-’ + 2 &
TieAm Fe ¢ faggam §1 g F9 Fife | e
aﬁmﬁlﬂw@%ﬁr)agu)m1-r3
uﬁrwﬁﬁ%l

() .@ﬁﬁﬂma@maﬁwﬁﬁﬁaﬁzmgﬁf
. & W S ¥ S W ¥ a4 # aw e

740 ¥ fowd) ® 9w =9 #ma W wfafes 20 ek

PTG
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Fima-fren i =1 g verr eftafda st
o d gge dfw) '
(%) ﬁﬂﬁ@ﬁwﬂﬁﬁr%ﬂwm

25(30""

(i) R W

edlr +3
G) Inx2-05Inx=1In25
" (F) x0T ARG p BT x F T AT (implicit
function) & AR T xi:+ xy -y =10 @ gRfem fwan
I ¥ 3 FEH mﬁ@ﬁ;-aaﬂmmw
}{'@Tﬁmﬁﬁml xay?ﬁﬂﬁmm
T A s TR (aft B E @) w1l
EgicicaEiy
Answer any three of the following 3x5=15

(¢)  Examine the convergence of the following series ?.l‘ndv find

the sums when they exist :

. |
i S
Z : 1+ x (I+)f)2

(i) i[lm}

by L 32

(7) B

(h)  Evaluate the following limits :

e . x1+9-
0] llm.—\—t——3
x= .

y—0

(i lim (—3“1- g ]
) =0\x x?
(¢)  Locate the pbfnt(s] of discontinuity of the following

function :

x+1

()= _—

-

2x? —3x+1
Can the function be redefined such that it becomes

continuous for all x ¢ R ?

y 2
(&) - () - Show that flx) = - 3 + — has at least one root.
] X

(i Verify if the mean value theorem holds for

y=|x-3]forxe (-, 0)

Frefafan % 8 frdt 99 % Sw AR -

(%) freafafem 5@'@?’[13% F aﬁqw (ccnvetnence)%@
mﬁﬁﬂqawﬁ?ﬂwm% = I
EJIE

O TR
I+x (]+,\)

(i) i{ I+n]

am L3n=2

PT.0
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983

Vxl+9.3

=0 Xe
(i) li [3 + 2 J
i m | —+—
» v—0 | x _\‘2

(M) W@W%mﬁ%ﬁg.(ﬁ)m%ﬁ

1 A8 el TH PR W TR B o g
¥ fr 9T YO x e R 3 T @ 2

9 9 97

= [

(i) TUMET f&F el fx) = — 3 +

Ny
-

TH Ho T

(i)  xe(-o 0)F HAT y=| 53| T
HH 9T (Mean Value Theorem) T} e %,
THHR FeIfud I |

Answer any three of the following : 3x5=15

(@) Suppose an amount of ¥ P s invested at rate of interest
r100% for m years and interest -is compounded n times -

a year,

®)

(o)

(d)

(9) 983
(/) Find. the amount after m years.
(i7) Find the annual rate R100% which gives the same

amount as in (/) if interest is compounded
continuously.

(iii) “Is R100% greater than 100% .? Why or why not ?

' oot u .

(N If-y = ; where # = zr({) and v = v(r) where ¢
is time, express the rate of growth of y (r,) in
terms of the rate of growth of n- (r,) and rate
~of-growth of v. (»,).

(#7) lf population grows according td the function
P = Py(2)¢" and consumption by function
C = Cye™, find the rate r_’)f gl"owth of per capita

~ consumption., -

Suppose you own a parcel of tand w;hose value 7 years

from now is (1) = 300eY% . Ifthe prevailing rate of interest

is. 10% compounded éontinuously, when'will be the most
advantageous time to sell the Jand. Interpret the first order

and second order conditions for maxima..

: " 2.3 =
®) Evaluate : K @ .
Cde ([ (1+x2)
o & _ e
(in) If x4 + yJ = [6, prove ‘that : Y= -
o . y

PT.O.
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(aq)mqaﬁqﬁﬁ?PaﬁWUﬁ]ﬁ%rloo%ﬁm
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(i) ;naﬁmﬂfﬁaﬁﬂwaﬁﬁmy
(if) - WWW@RIOO%Hﬁ‘W Fifery
S Sl @t e d R

R e 0 F W T, A = S

N HAA THIS R W S
Gi) . T RI00% T rl00% g1 § ? = T
e ?

'qfc\'pz 2 ﬁzr=rw(f) v = v() 991 ( FH
1’

%‘ fﬁyﬁ%a(r)aﬁuaﬁq@q

(@)

(r,) T v T g T (1, )E"ﬂ@rﬁmaﬂﬁﬁm.

@ A SeEEm # gfy, wed P = P W

STIER B & a1 37T H B C = G
AN
EiclcaiELd

(1) 983 -

e qﬁ?ﬁmww@wﬂgzmﬁm
oS & T T () = 300005 B 1 AR e
T 10%%@%@%%@31@.
S A T @EUE F S 1 HAifE e
g HE-E E ?m_%@gmaqﬁaﬁq

(d) () Je

7J 1 A A RIS |
(I+x2) .
- — 48x2
(if) qﬁruy'—mmfﬂgﬁf@rq%y"— .
Answer any three of the following : " 3x5=15

(a) Find-the absolute ‘maximunmi and minimum values of

Jx) =2x3 = 15x% + 24x + 2 on [0, 2] and determine where

these values occur.

) G If ‘@’ and ‘b’ are positive 'num'bers‘- find the

maximum and minimum value of f{x) =311 — )0

in [0, 1].

(if) Shqw that the curve y = ax3 + bx2 4 ¢y has the

inflection point at its stationary point if 52 = 34¢.

Does the function change from concave to convex

Or convex to concave ?
PT.O.



(13) 983

m)l ﬁq%f@ﬁwégﬁﬁag%vmaﬁrﬁa@am

LBy » FATC | = AT FHE Y B & 7 )
(¢)  Find the absolute maximum and mmtmum for the folloW, Gﬂ:{'@l 15U | .
function. Does the Extreme Value Theorep, (EVT) apply: o x=2 " w2
Graphﬂ\) S = L-? +3x x22

x=2 X 2

3 o , re{-l aq
= -x?43x x>2
. () ﬁtr%ﬁwﬁ%ga mmaﬂm G
| FEdE /A A §
(D) Yx? +x+1

(i) - (PB - 1)

s [~ 1 4]

(d)  Find the intervals.on which function is concave and/g,

convex for the following functions -
(1) Yx2 +x+1
(”) (xlf."u = 1)2

Freaferfen # & fdt @9 % T A -

6. Answer all the questions : - 2X3=6

(@ - @) Find -antiderivative of | 2/ — 4 l.

() flr) = 2x* — 1522 +24x + 2 %5 [0, 2] § FRA% I=amm
g e WM #1 99 FISG o 3 7w e | or
& %’ Freffe 1 . | - Calculate the area bounded by the curves f(x) = 2
(@) () AR T b YHE = @ [0, 1] F and g()= x
Ax) = x(1 — x)t o IToaH F FATH HH 0

FHIfTL

G - :-—Wfs-q & o y = axd + bx? + cx Wl W' " and oscillatory!non-osciﬂatory 4 ‘
fog w drg fag @M o 42 = ac ! W - ' R
HE FEE ¥ T e ¢ A T

Hadaer  ?

: %2
) Compute derivativg of G(x) = J.]- (2 =30) dr

o
- X=

(b)  Find the solution(s) of the following difference equations,

If equilibrium exists, is the time path convergent/divergent



T
e

(@)

-of y, for @ = 0.5, where the initial value y,

(14)
N _ o3
(1) 5%+ 3x, 1 + 2 = 3 Xo= <
T 1 e
W - U=y o=
Or

e f

lfthe dynamic behavmur of the fish populanon IS govern d
e

by the difference equatlon 3

Y= ay, o + 10

Find the steady state numbér of fish »* and sketch a gragh

< y*,

() | 2- 4% W-sTEReS e |

(i) Ge)= [* (12 ~30) dr 1 STAEHTT T FIY

3TerEr
I fx) =2 - F glx) = x TGN qfiag &
QR T I |

frefafem s wmwl & ea (el &1 W

FT | A T e € @ s F

EEE-R S ﬁ_m'a?ﬂ rerretia M

EHIGEN I B

ogy

| (0 5x,+ 3% .1

(15) . : 7

(ff)l 4x, — 16 = 4x,_ 13 % = 2

SR

qﬁ ?ﬁrvnzﬁ ﬁ{fr qeE 3 99T ¢ R wsfad
aﬁmy!%luﬁmﬁmﬁww
TR T 5, = ay;+ 10 2 STE &, T werdt

eaa“esmfr woferll st W& y* §@ RIS

.amos%iy;aﬂ m T ST me

.I,r {y*%1

15 , 100
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