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1. (a) Ditferentiate between positive and normative

economics. Are the following statement positive

or normative?

(1) Annual GDP growth rate should be 89

(1) More subsidies will werease the overall

expenditure ot the government. C)



2070 3

(b) “If a certain trade is good for one person, it is
always good for the other one.” Is this statement

correct? Explain your answer. (4)

(¢) Suppose that there are 10,000 workers in Denmark
and that each of these workers can produce either

2 computers or 30 units of wine in a year.

(i) What is the opportunity cost of producing

a computer in Denmark?

(ii) What is the opportunity cost of producing

a wine in Denmark?

(ili) Draw Denmark’s production possibilities
frontier. If Denmark chooses to consume
10,000 computers, then how much wine can
it consume without trade'? Label this point

on the production possibility frontier.

(iv) Now suppose that the United States offers

to buy 10,000 computers from Denmark in

P.T.O.
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exchange for 20 units of wine per computer
If Denmark continues to consume 10,000
computers, how much wine will Denmark
be able to consume after this deal?

(10)

(F) ¥FRem 3R A sEe @ fi S qwEe)

F=foRae wus voee ar wFE 27
(i) affw S8R gfE = 8% B =fdw
(i) Sferer wfewd ¥ WEHR W H{F =TT T

(@) “afR =¥ fftas =R v @fe @ Re soor 2, @
78 TAwW g & fow W s B 1 = 9w wuR
w8 27 UM I W HIT)

() W difde faF 3T A 10,000 TR ¥ AR TR A
W A g ad A a1 @ 2 eI ;W 30 AT

agA H IWEA H d%dl B
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(1)

(1)

(iii)
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= () An carly monsoon i India destroyed the production

of oranges. Fxplain what happens to CONsumer
surplus an the market for oranges. Explain
what happens to consumer surplus in the market
for oerange juice. Explain your answer with

dragrams. (6)

(b) Suppose the price elasticity of demand for salt is
about 0.4. If one kg of salt currently costs 50 and
the government wants to reduce its consumption
by 20 percent, by how much should it increase the

price? (6)

(c) Using the information given in the table below.
calculate cross price elasticity of the good X with

respect to Y (using mid-point method). How are

the two goods related? Comment. (6)
BLEFORE AFTER
Price () Quantty  Price (1) Quantty
X 200 40 200 . ol

400 |30 500 20

=<
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(F) WRA A T TG JA A T A JAEA T A
AR B AR A e wfEw wowen w2 3
seEn A TR B FJF B e A g i
& w1 A R, A AEm FoU) I I A
@ F 99 " Al

(@) F Afoe T @ A a e AT T 04 R
o v e A Y Fa a9 ¥ 250 ? AR TWER
o @ud ¥ 20 WHAIE & FE FN 9 2, W 34
Fma ¥ fFad afe s w@Re?

(@) SR F wE Al & & T AEEQ F I D,
Y & gay ¥ a6 X Tl B SR A e S
(wez - faig fafty & Swa @@ )| A1 IR R TR
Hafuq #7 feori @i

R ae A

gmd (2) | Al e (2) | WA

X 200 40 200 60

o - - — e

Y 400 30 500 20

P.T.0.
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3. (a) Suppose a country does not allow Imports of
clothing. In tts equilibrium without trade. 3 jacket
costs 200 and the equilibrium quantity is 3000
1ackets. Once they open for trade the market price
of a jacket falls to the world price of 160. The
number of jackets consumed in the country rises
to 40,000 while the number of jackets produced

declines to 10,000.

(i) Draw a graph for the above situation and

label all the points clearly.

(i) Calculate the change in consumer surplus.
producer surplus, and total surplus that

results from opening up trade. (8)

(b) What is price floor? What will be the impact on
the market outcome it the government imposes a
price floor on a commodity at a price below its

cquilibrium price? (+)
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(¢) Using supplv-and-demand diagrams. show the
effect of the following events on the market for

colton sarees.

(i) A bad weather condition damages the
cotton crop and simultancously the price

of other sarees fall.

(i) New knitting machines are invented.

(6)

(%) W= v & i 3w Fu B e A A TH
¥ B WUR & 3 J Ggee A, vE e i I
200 # 3 G WA 30,000 WHC Bl UH AW T
3 R # for g9 T # A S & AR 1 160
71 fava &E W iR o 21 2w A | @ e
&1 @@ 9gad 40,000 & WAl 8 Wafd Iaied Adet

g1 " "edd 10,000 8 el 2

(i) 3Iuwded feufa & fow o aw @A sk &
fdga @l we ® & dadt @@ifEw)

P.T.0.
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() =mmw @R & yraar wfie IAMEF Fferony
R W wfviw ¥ afeada A e A,

(W) W v Fw B7 afe waw B am woswR e
A A T AHA W WG T AN A R A Aw
& wRom W Fm ywE W

() g - FR - I W IwE FR Y, g A
F WO W fAwflad Tes @ wWig &Y @i

(i) == Aem it fufy Fow & woa @ JEa=
TEA ® 3R A # W s aea B S
fir @ 1

(i) =% g8 AR o R frar s 2

4. (a) Is 1t possible for a reduction in the tax rate (o
increase the revenue collected and reduce
the deadweight loss? Explain in detail using

graphs. (6)



2070 11

(b)) 1t the market for sugar has very elastic supply
and very melastic demand, how would the burden
of a tax on sugar be shared between consumers

and producers? (4)

(¢) Draw a budget constraint and indifference curves
for Burger and Soda assuming both are normal
goods. Show what happens to the budget constraint
and the consumer’s optimum when the price of
burger rises. In your diagram, decompose the
change into an income effect and a substitution

effect. (8)

(%) @ & & A FN A vHAd o A gfg 3k I
aﬁiﬁﬂwé?mmmmﬁa‘ﬁmﬁ%

HHA |

(@) afe 9 & War A q@a der A sk wEA
g dia #, A A 9 e ol s Uil sk

Jedl & did ad |en fear som?

P T.0;
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(1) =W R A B Ay asie a3 32T aH
a8 WAd ®Y 6 A e wed ) gw oasi B e
D DG qQA W AT W I ITHFAT B AR 3
N YWIE YA R A 3@ A, aitadT ) g e
AR vl ywe § fufea #ifsm

5. (a) Differentiate between a public good and a common
resource using examples. What is the major reason

for market failure? (6)

(b) What are corrective taxes? Is it a better way to
protect the environment from pollution than

regulations? (6)

(¢) Alcohol consumption can lead to more accidents
of people who do not drink. What kind of
externality does alcohol exhibit? Draw market tor
alcohol and label the market equilibrium and the

socially efficient level of output. (o)
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(%) Jewon @ JEm w9 addaE aq A e
gava & a A aaw A Aea g

FRM FN R

(@) g & own R7 Fm a e g ¥

TAfRYT A YEUU A TR & ABR A4 27

() WE & F&F ¥ I7 AN N gheaw A A awA
? S ww A5 9 ¥ W B yER & e weiie
FE 27 WA & fov aoR =0 #k aewR qqee
A IART T FElGE T A HIG W R o=
Fifoe |

6. (a) What is game of strategy? Give some examples.

(+)

(b) Why are Indifference Curves bowed inward” Draw
indifference curves ol pertect complements and

perfect substitutes. (6)

2. T.0
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(¢) Explaimn how an increase 1n the wage can
potentially decrease the amount that a person

wants to work (%)

(F) e = /| ®=0 R @ Jawon 3

(/) I 9% FR A IR @ g@ A A7 g T
R 9t gfeeagd & e 9% /|

() aF wa) f& 99w ¥ gfe @wifae &0 |/ 39 = =
FH T T GGGl 2 AW w1 afem ww w5 9w
7

(a) Free markets produce the quantity of goods
that maximizes the sum of consumer and
producer surplus. Explain this statement using

graph. (0)

(b) What are the actions that can be taken by plavers
to address asymmetrie intormation in a game’”

(4)
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(¢) Suppose that a market for soap i1s described

by the tollowing supply and demand functions:
Qs P and Od 200 P where P is price
ol soap. Calculate the equilibrium price and
quantity of soaps. Suppose a tax of Z40 15
imposed on sellers. Solve for the new equilibrium.
What happens to the price received by seller.
price paid by the buyers and quantity
sold? Calculate the deadweight loss due to this

(%) ¥ SO 37 a1 A W IR FE B

A ITHEE AR IAed ARRY & aqnr H AT
4 2 WE & ITPA &S W FIT F AR

EAFLd

(@) faafedl grn @ ¥ AT THER 6 qafS

& fau am @@ @ o w27

B LX)
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() w=a e & aga B Au vE T W g,

wmfd sk mn wel agm affa B o 2 o o,
A Qd 200 Pt PR A A B A A
aaad Awa 3R W & e #ife @ A
RARNA W 740 FN W W A B1 AY T A
faw 7 AR B g wE Jod, FA TN AR
N 7 FE T AN TE A= FT A B B IH

F FNU BN del I=AC B @ TUFET FHifoQ)
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Attempt any nine questions | (9<10-90)

1 (a) Find the equation of the tangent line to the graph

of (x* + y)' = 8x’y* at the point (~1.1).

(b) Estimate the maximum error when approximating

f(x) = /x with a second order Taylor polynomial

about x = 4 in the interval [4,4.2]. (5+5)

(%) sm@ (x> + y2)} = 8x%? w g (-1.1) # fw
TqIRET FT GO T Efeid|

(@) T [4,4.2] % x = 4 B I A B9 77 TR |{E
& AT f(x) = Jx B AT W @ o st
gﬁiﬂ;mﬁHENW|

2 (a) Consider the function f(x) = 3, prove that tor all

.—""""_’
real numbers x ., X,

4 X X1
3"+ 3 XX
) ' )
(b) Is the statement “3x > 7 as x > 17 true? LIsing
the o detinition of Limits, justity your answer.

(5+5)
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(&) Consider the function A9 ((x) v, fraw
T 3R @Ba A B o apafrs geam o

‘\| '1".-
a‘\-m' : g > ]‘(l*.‘(l a|

0 P
L =

(@) & U9 “3Ix »>7. x > | & w1 ¥ 79 27 2o
Qs F afaa & wan FA 75U A I F @
Fifog)

3. (a) Suppose that a function f(x) is convex. Show the
restrictions on parameters “a” and “b” that will
guarantee that g(x) = af(x) + b 1s also convex

even if f is not differentiable.
(b) Solve the following equation for x (5+%)

1 + 2 log,(x +1) = 2log,x
() @ #ifee fF e waT f(x) 399 ®ad #1 9ES
“at ¥R vb” W wlaEy I3 S gr gFfEes @ %

o(x) af(x) + b 9 IAA BA4 7, 9 B | HIHR
A Bl

P.T.O.
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(@)

4

@ e Rfafaa afmon \ osa b

I + 2 logi(x4+ 1} 2log . x
54 2

Let a and b be numbers, with 0 <a < b < 1. Define

the function f by

(1)

(ii)

(111}

(1v)

f(x) = b* — a* for x € [0, o).

does the extreme value theorem guarantee the

existence of maximum and minimum for this

function?

Find the value of x that minimizes f(x) on this

interval and find the minimum value.

Show that this function has a single stationary

point x* at which

{h ]" In(a)

a In(b)
Without calculating the value of x*, show that

the function attains a maximum at x* by signing

the first derivative around it (10)
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LA

maAfe & a R baEmw R im0 4 bh -1
xoe (000 @AY f(x) - b ar @ wEE f o ot
Flav

(1) N AW A WA 39 G B faw wfrmam on T
@ g & aRéd 2\ 27

(i) 39 HAAA W f(x) D gAGH FA 1A x F AA AA
Fifow R gATH A AT S|

(i) =@ wad ¥ g% eAY fF sad vw fer g xx 2 oA

(iv) x* & w0 &t e &g fa g ewie & o® wes
g e B WA (WEAT) T AR s Awme
F1 FfUFEaw WA G w B

(a) Let f(x)be a continuous function on [0, 1] Show
that if -1 < f(x) < 1 for all x € [0,1], then there

exists a ¢ € [0,1] such that [ t(¢)]” o8

(b) A student chooses the number of hours x = 0 o

attend tuition. The cost of x hours of tuihion IS

¢(x). where ¢ is a differentiable convex function.

P. 1.0
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She wishes to maximize (x) - gln(x)] — c(x), where
T\ s her probabihity of passing when she attends
\ hours of tuition. Assume that s a differentiable
concave tunction, and g is an increasing,

difterentiable and concave function.

(1) Write down the first order condition for an

interior solution x* > 0 of this problem.

(i1) Is the interior solution necessarily solving
the maximization problem? Why or why not.

(5+3)

(%) W Afoe & f(x), [0.1] W ¥99 %o 21 98 THC

fF Al 1 < f(x) < | Whex-e [0,1] & fw2, A
W T ceesf0. 1] BET B S8 fE[f(e)]” =

UF FE YA AH @ o x > 0 W & wem &
fu Al 21 TgIH &« HEl # AR c(x) #, W
¢ UE FAEAAE 3AA B B 98 FHUEAH ()

o[m(x)] c(x) B GEA B, FE qE | "l R
I A # Al 3EE IA Bl qsEAr 1y 2i
a Al @ 1 va Hadada sadd e ¢ A g

U dEH R, HAE A 3 qde GAd
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(1) 30 9 & wafis ammmT <« 0 # B g
&0 7 ol fafen

(n) @0 wafs wens Aftaa s & gfrs aesm
R H) A e AP o om oA a5

6. (a) A quadratic profit function n(x) = ax’ + bx * c.
— where x = output, is used to reflect the following

assumptions :
(1) When x = 0, profits are negative.
(i) The profit function is strictly concave.

(1i1) The maximum profits occur at output level

= x* > (.

What restrictions need to be placed on values of
the constants a, b and ¢ to fulfil the above-
mentioned assumptions?

(b) For what values of p is the following inequality

satisfied?
-

r.T.Q.
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(%) e fRwd & W& n(x) ax’ + bx + ¢, B
\ wizeyqe R, Fomam fetrler AT A
uﬁﬁﬁﬂmﬁﬁﬁqu&mm%:

(i) & x = 0 81 B, @ @ HWEEF FA 2
(ii) ™ ®e qoiE. JEae 2

(iii) FfoFwaw @M AP¥eqe T = x* > 0 W 9=
BT R

I THuRs B W & g R a, b 3R
¢ ® WA W e wiREe @ sasaewar 27

(@) p & o i & fog feafafes sewmen oof & 27

3p-4
p+2

>4-p

7. (a) Determine all values of the constants A and B so

3 that the following function is continuous tor all

values of x :

Ax — B, if x< -1
f(x) ={2x2+3Ax+8B, if—-1<x<1
4, If x > 1
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(b)Y What value of the constant ¢ allows the function

¢ “Vildex 1o be approximated around x 0 by a

horizontal straight line? (5+5)

(w) Ragw A 3k B & a0 w5 19 Afmw fF « 2
T w9 @ fow F=fafas e q99 2

Ax — B, ifx <=1
f(x) ={2x%2+34x+8B, if-1<x<1
4, if x>1

(|) s ¢ =1 Fl9-91 99 d8fdw @ @ 2w
e Jl+ex B x=0 & gf¥ageT am?

o0

(a) If population A is growing exponentially over the
time and A,, A, are the values at Time "t ' and
"t.” respectively, then find the growth rate of

population in terms of A, A, t, t,

(b) A line P passes through the point (2, t) and has
a slope of 5. A second line Q passes through the
points (2. 3) and (4, 3). Find the equations tor
the hines P and Q. Find their pomnt ot intersection
R. Dectermine the cquation of the line S that

passes through the pomnt (3, 4) and is parallel to

line Q. (5+5)

2T,
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(w) af® w=awEn \ﬁw%mﬂﬁﬁgﬁ;ﬂ

FOALA, FAT FWT (3N %mq#;,“\
a‘#aﬁ%m&maﬁqﬁgwm%]

w) aﬁi‘wpﬁg(z.—l)%mﬁaﬂ?mm

5 ?I@ﬁim(;)ﬁ'g(—z,maﬂ?(ﬁh—?;)%m
%,ﬁmpﬁtQmaﬁme:aﬂzm
aede [y R 9t 7w v Y S w1 wlie wm
Fifw o g (3,4) A ToRA 2 N ¥ w D R

21

(a) Let a. b, m and n be fixed numbers. where a<b

and m and n are positive. Define the function ¢

b=

for all x by g(x) = (b — x)™ (x — a)". For the
equation g'(x) = 0 find a solution X, that lies

between a and b.

(b) Given the function f(x) = x> + ¢x + 1. identify the

local extrema of this function for different values

of c¢. ﬁr?ﬂ
(&) W @fe o b,om s o fewe &, W@ a - b M
I Sﬁ? n U-ATHF, ‘al g(,{) (h X)M (X q)" gﬂT

W« & faw wem @) fowiea o) @R

g'(x) 0 & fom wnam e afae x, o
b & @9 4 feaa 2,

a I
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(|) B waq ()« ex 1 X 38 FAA A fam
¢ B RAVN= gm0 B RAv o ks &y afawfre
EAIE N

10 (a) Determine values of x in domain where H(x)
(X~ e ¥ gs strictly increasing and strictly
decreasing.

(b) The Government revenue R(t) and government
spending G(t). both as functions of time "t in
years, are given by:

R(t) = 100t — t* and G(t) = 50t + 10

(1) Find the rate of change of the budget
surplus B(t) = R(t) - G(t) with respect to
time ‘t’.

(1) Determine the positive value of “t’ for
which the proportional rate of change of
the budget surplus equals the proportional
rate of change of Government spending.

(3+3)

() 4 @2 # x & W4 wd A wEo H(y)
(x?  1)e? ) fAfdad w1 @ dga ¢ 3R Ffvad w0 Q
wedl 2

P.T 0.
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() AR & adE R(1) I8 WEE B oy Glt), 2y o
SR
W'u'aﬂﬂ'%wa‘:m#fméﬁququm

R

R(1) 100t ¢ and G(t) = 50t + |q

(1) 9% “t" @& & A AW B(t) - R(1) ¢
& URad & = AN A9 o)

ﬂ?;

(1) “t" T GFHRISH A AT Hitoe fowe B e
ey & aRads & sufEs @ waw
& gRadT & IEUHE w D g 2

(6000)
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1. (a) Calculate 18% trimmed me

(b) Identification of a spam message i

SECTION 1 (72 1)

Do any twWo questions.

=8 QY g3t @) B AMATI

an for the following

data: 73. 80, 36, 75, 68, 82, 50, 48. 41, 60. Compare

it with the sample mean and median. (5)
nvolves creating

a list of words more likely to appear in spam than

in normal messages. The list is called
of 5000 messages

‘spam list”.

Suppose that your database
contains 1700 that are spam. Among the spam
messages. 1343 contain words from the “spam list”

Of the 3300 normal messages, only 297 contain

words from the “spam list™. Obt
ssage is spam given that the message

ain the probability

that a me
(S)

contains words from the “spam list™.

(%) frfafad st & forg 180, e Ame < a0 HIIC

73, 80, 36, 75, 68, 82, 50, 48. 41, 601 FTWH! oI

e A i fea @ aifsre

(@) it e i TR A g 39 9 @ v i @ e el

%"&hﬂﬁlﬂlﬂ%ﬁha‘naﬂmﬁﬁﬂiaﬂﬁqiwﬁ@éaa
¥ qw @ AW g @RS g1 WA ofore &

| B
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2. (a)

(b)

4

HE 2eRA A wH 5000 w2 X, frd A 1700 w29y by
1w A A 1343 WA A Aa R A v mfae
21w R w8 wEn 3300 2, AR A R 207 w2
A WG W@ W ¥\ g8 A Qe B afz B
¥ R A v e TR F, R Iw W @ Ay
N Wi T4 By

A class of 20 students took a statistics exam of

100 marks. Their scores were- 85, 92, 78, 89, 95,
87, 75, 90, 82, 88, 91, 84, 79, 93, 86, 80, 83, 94,
81. 77. Calculate the median, lower fourth, upper
fourth. and range for this data. Does this data

have any outliers? (5)

In a study, physicians were asked what the odds
of breast cancer would be in a woman who was
initially thought to have a 1% risk of cancer but
who ended up with a positive cancer test result.
Fhis test gives a positive result in 80% of cases
who have cancer and a posttive result in Q0% of
cases for those who do not have cancer. It the

test result is positive, what is the probability that

the woman has breast cancer? (3)
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S

20 @Al Ay HE A 100 Y # Ay afEmr &
a3 3 8 wwn - 85, 92, 78, 89, 95, 87,75, 90,
sz.sa,91,34.79,93,86,30,33,94,al,r?sm%m
2 fre wfta, B aqim, 0 T Az st A
mﬁmlmﬁmaﬁm&w%ﬂ##ﬁww
2

Qﬂ?mﬁﬁlﬁﬂﬁ%wgwm%wmﬁm
%mﬂ%aﬁaﬁmﬁﬁﬁﬁﬁ,ﬁﬂ%ﬁmﬁiﬁw
SR WA T AT, S G hE JqEn FFRAT
mnmqﬁmﬁwaﬁao%mifmwﬁm
FA1 2| T8 TA I 90 WA ¥ W TEHRICAS TR AT
%,ﬁ!ﬁ%‘ﬂ?aﬁ%mﬁqﬂmmﬁ,?ﬁﬂ%mi
e B B # Wil & B 7

3. (a) A deadly car accident in a leading metropolitan

<tate could have occurred as the result of potholes
on the road, malfunctioning of the vehicle, rash

driving, or use of mobile phones while driving.

[nterviews with the experts revealed that such an

accident would usually occur with a probability of

025 as a result of potholes on the road, 0.20 as
a result of malfunctioning ot the vehicle, 0.40 as
a result of rash driving, and 0.75 due to use of

mobile phones while driving. These interviews also

N PN E B
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viclded subjective estimates of the prior
probabilities of these four causes of 0.30, 0.40,

0.15. and 0.15, respectively. What was the most

hikely cause of the accident? (5)

(b) For the data given below calculate the relative
frequency, cumulative frequency. cumulative
relative frequency, and density,

Class iI‘-,-ﬁl 4-<6 |6-<8 8-<]2 l2-<20 20-<30
Frequenm 9 ‘ 5 |

(=) %ﬁmamwﬂamﬁwmwgﬁtmmm
23, aﬁ?ﬂﬁﬁlﬁ,“ﬁﬁlﬁ%mﬁﬂﬂﬁmn@m
=mwﬁw@aﬁkﬂ%€@maé%ﬂﬁmmﬁnﬁrmmﬁ%:
ﬁ#ﬁi%ﬂﬂ?ﬂﬁﬁﬁ%mmﬂmﬁﬁﬁﬁgkmsmﬁh
9 HTE W ATE & FRT 0.25, AET W B B ey 0.
20, AWATEL & WE TAN F FHR 0.40 3N AR TR
aHd HIAEH T I R ER 075 B B =
umﬁﬂﬁﬁﬁnmawﬁ%nmﬁmmﬁmm$MWEmm
HAHA A1 A 730, 5 FHIA 0.30, 0.40, 015, 3K 015 2
gﬁimﬁ a4 grar w2, ar il @i & oo o

gad avrfaq &or oy aqr ar?




SECTION II (@ II)

All questions are compulsory.

asf yv7 FRarf 2

(a) A lottery ticket has a grand prize of Rs. 2 lakhs.

The probability of winning the grand prize is .00023.
Based on the expected value of the lottery ticket,

would you pay Re 1 for a ticket? Show your

calculations and reasoning clearly. (5)

(b) The cost of a certain vehicle diagnostic test

depends on the aumber of cylinders X in the
vehicle’s engine. Suppose the cost function is given
by h(X)=20+3X+0.5X* Since X is a random
variable, so is Y=h(X). The pmf of X is as follows:

R.T.O.
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X\ 4 6 8

|
i
|
TSR TR

e e —

| p(x) | 0.5 03 0.2
e NI I

Derive the pmf of Y and E(Y). (5)

(F) wmmwzmwmwéxwaﬂaﬂr
a%wﬁm.ounzs%lﬁiaﬁﬁmf%maﬁa%m

T, TS XH e @ o 1 7 1 e w7 it
T 3R 9 T w9 ¥ R

(|) wﬁﬁaamﬁa:rw&mahmm%mi‘f
fasi= X Gﬁmwﬁs&mi:mmqﬁam
B h(X)=2043X+0.5X? 0 Rar e 31 6 X o

Wmé,mﬁquh(mwmmww
W 7 -

p(x) | 0.5 03 0.2

Y 1A g B (pmf) sk IRV w1 (B (Y))
AE Fifao



2124 9

s (a) Certain coded measurements of the pitch diameter
of threads of a fitting have the probability density

function;

%

f(x)= F for x =1
0 otherwise

What is the probability that measuremz=nts of the

pitch diameter of threads of a fitting are within 2

)

n

standard deviations of the mean value? (

(b) The CDF function of the checkout duration, X, in

a certain supermarket, measured in minutes, 18

0forx<0
xZ
F(x) = —4-foro<x£~2

1forx>2

Find the median and the interquartile range of the

checkout duration. ()

(%) v ffen & dew @ e o @ o R W9 s

dvTeqa e He g aaig Y @

P.T.O.
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3
f(x) = ;7 for x>1

0 otherwise
fra =ma 2 @ T A F 2 THT AaET R W ER
1 =y w27

(7)) P qoeards ¥ sow 597 4 gpfiy x (R=2Y % At rd)
# FIh P wa 3w g R

Oforx<0

.

F(x) = TIUf’O*&'I‘EZ
1l forx > 2

9% W3 wafn o afvaer @ TPIIEE TR WA i

SECTION 111 (®vz |11)

All questions are compulsory

asft vy e 2

6. (a) Among the 120 applicants for a job, only 80 are
actually qualified. If 5 of the applicants are
randomly selected for an in-depth interview. find
the probability that only 2 of the 5 will be qualified
for the job. Find the ¢xpected value and variance
of the applicants qualified for the job. (5)
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(b) The lifespan of a car battery averages Six years
Suppose the battery lifespan follows an €x ponential
distribution. Find the probability that a randomly
selected car battery will last more than four years.
Also tind an expression for the 95th pcrccntile of

the battery lifespan. (5)

(F) T A 3 Fi 120 e A & Fawt go B A A A
¥ 9 IR A ¥ 5 FY TET AHEHR & (¢ AGDF
a1 v e 2, A Wit e # 6 5 A A daw
2 € Al & R dvg 21 el B Rrg A AT H
e w= AR faaor s #if

(@) R e F1 e e o8 af 31 A g 42l
1 TS U I e o e e B 56 A
1 wifa=n 51| A B aefod Y waRE #1328
ar ol ¥ wrE waE 9% gai T daaEe & 959

wfTEE 2 fv vF =we W 7" ST

7. (a) A factory produces 300 items daily. Due to strict
quality control, the probability that any given item
is defective is 0.01. Defects in individual items
are independent of one another. What is the
probability that at most three items are defective?

(3)

i 6
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(b)

(&

12

Packages have a nominal nef weight of 1 kg
However. their actual net weights have a uniform
distribution over the interval of 980 grams to l_U}iﬂ
grams. Find the probability that the net weight of
a package is less than | kg. If the net weights of
packages are independent, also find the probability
that. in a sample of five packages, all five net

weights are less than w grams. (5)

) w%@ﬁﬁﬁqahowmﬁrwmm_
%m,ﬁﬁﬁa@%mﬁﬁﬁﬁuﬁmom L4
uﬁm%ﬁmmm%mﬁﬁﬁl St fi
T F ATt B B e @ 27

(a)ﬁ%ﬁa&raﬁmng1%@mm?rm,a=r%

araf&a;gzmaawaom%mom%mww
Wﬁmﬁm%nmﬁmﬂmﬁﬁv%ﬂ%ﬁwgm
WIm%mﬁruﬁmmﬁmwﬁﬂﬁ
wﬁrmﬁmﬁ?%m‘%ﬂﬁi,ﬂﬁﬁwm
FIG W w A A FH B 0 Wil w1 2

8. (a) Typical Plane flying on certain routes are

configured to have 16§ cconomy-class seats.
Experience has shown that only 90% of all ticket

holders on those flights will actually show up in
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(b)

13

(ime to board the plane. Knowing that, suppose an

airline sells 178 tickets for the 168 seats. What 1s

the approximate probability that not everyone who

- . = |',
arrives at the gate on time can be accommnddted_

this appr(_lximatirm is

Under what circumstances
(5)

valid?

The cross-sectional area of a plastic tube for

watering plants is normally distributed with p= 12.5

mm? and 6=0.2 mm?2. When the area is
an 13.0 mm?, the tube does

less than

12.0 mm? or greater th

not fit properly 1n the hose. If the tubes are shipped

in boxes of one thousand, how many wrong-sized

tubes per box can sellers expect to find? (5)

(=) a;;ﬁﬁaawﬁmasﬁﬂﬁaﬁmﬁﬂﬁﬁwa

‘ﬁﬁﬂﬁ—m@?ﬁ%lm%wm?ﬁ?ﬂ
gﬁﬁaﬁﬁﬂuﬂaﬁﬁ%ﬁﬁam%ﬁwﬁﬁwﬁ
ﬁwﬂ%%ﬁzmmq@%iimmgv%
qmwgﬁ'mai?ra‘f%%t!wafémf&aﬁi,gamﬁ
ﬁaﬂ#ﬂmﬁéﬁmmﬂmﬁiﬁmﬁ’twmﬂfw
q@ﬁ%‘,ﬁﬁ%aﬁaﬁﬁawﬁﬁmwﬁmw
#nﬁrquuﬁaqwﬁ?ﬂmﬁimﬁm?

< g
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(@) ﬁtﬁaﬁﬂﬁ%ﬁﬁ}%wﬂﬁﬁ:mapmmmmm
TR - 12.5mm’ 3o 0.2 mm'-?%?irﬂfﬂ?rﬁ‘qfq;m
WA R SR AT 2.0 mm A FAA 3.0 mm? ¥ faps
ﬁm?,ﬁwﬁﬁm%ﬁﬁ#ﬁﬁﬁﬁlaﬁm
T TE EAR B qE A AW W R, A e gy
ST ot Ted R AN T e @ 39T #oa
ol (5)

SECTION IV (@wg 1V)
All questions are compulsory.

asft ye7 s 2

9. The joint PDF of random variables X&Y is given by

Lx\y— 0 100 200
100 005 o010 o
200 010 020 o0
300 015 0.05 0.05

(1) Find P(Y=100|X=100).
(1) Are X and Y independent?

(1) Compute Cov (X, Y)
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(iv) Find the conditional distribution of Y given X 100

p for X and

(v) Compute the correlation coefficient
(225=10)

Ix\y—» 0 100 200
100 0.05 0.10 020
200 010 0.20 0.10
300 015 T 0.05 0.0s

(i) 7| g P(Y=100{X=100) |

(i) @ X 3R Y @ax &7

(iii) @E@ag Cov (X,Y) & el shifeiel

(iv) X=100 & fow Y =1 @od fAaer sg il

(v) X 3 Y & fau weqay qone p @ IvEr i

10. (a) Let X and Y be two jointly continuous random
variables with joint PDF

1

LB
fxy(x-)’)= -Ex +§}”f0!—-1-5:_'l.51. Uﬂyﬂl

0 otherwise

P.T.O,
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Find the tollowing
(1) Margmal pdf of x and y

(1) Find P(X>0, Y<1/2). (7)

(b) Show that if Y = aX + b (a#0), then Corr(X, Y}
+1 or —1. Under what conditions will p = +]?
(3)

() w1 fde & X 3l Y < wqew &9 @ 999 anfes w
2, foren wgam Wil w9 wo fRefofad 2 -

1 2
Lo(3) = §x2+§}’ for—-1<x<1, 0gy<1

0 otherwise

E Hifaw
(i) X 3R Y &1 9wl w9 wa)

(i) P(X>0, Y<1/2) &1 99 #| o)

(#) ae z9irgw f& afz v = aX b (a# ll),FiT(‘urrt\.\"!
SE R R "

(5800)
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