[This question paper contains 4 printed pages, }— o

) ". "y bl c.((
@ Your Ro .No ............... %
N ad
Sr. No. of Question Paper : 1255 ¢ LIBRARY .., J
20 ”;}/
Unique Paper Code 2924001008 New? y
Name of the Paper . Principles of Economics
Name of the Course : B.A.(Hons.) Business

Economics - BBE

Semester |

Duration : 3 Hours Maximum Marks : 90

Instructions for Candidates

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

2. Simple Calculators are allowed

3. Attempt any 5 questions

!.  (a) Describe the factors that lead to:
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(i) a shift of the demand curve, and
(i) movement along the demand curve. (10)

(b) Describe the consumer surplus and producer

surplus. (®)

2. Differentiate between income effect and substitution

effect. (18)

3. (a) Discuss the various macroeconomic issues in the

economy. (10)

(b) Discuss how the subject matter of macroeconomics
is different from the subject matter of

microeconomics. (8)

4. (a) Explain the four sector circular flow of income

model. (10)

(b) What is the difference between GDP at market

1255 ' 3

price and GDP at factor income? How can we
convert GDP at market price to NNP at market

price? (8)

Determine the equilibrium GDP or equilibrium income

diagrammatically. Also, explain the consumption

function. (18)
(a) Discuss the law of variable proportions. (10)
(b) Explain the quantity theory of money (8)

(a) Calculate the National income and GDIP at Market

Price from the following:

Factor income received from abroad= 20
Consumption of fixed capital =30
Subsidies = IOA |

Indirect Tax = 40

P.T.O.
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NDP at Factor

(b) Suppos
price is 1

price by 5 rupe

4..

paid to abroad = 30

Cost = 250 (5+5)

e Original Quantity is 30 units and original

0 rupees. There is an increase in th
e

es and the fall in the quantity by

10 units. Determine the price elasticity of demand
nd.

(8)
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1.

(a) Explain the principles of economics,

(6)

(b) Your total benefits from consuming different

quantities of burger each week are shown in the
following table.

—_—

,Bs%rsez(rwmﬂﬁmm\em
T o X

| 150

| 250

320

_1370

400

| 420

[CAMA,WIJ"O

(i) Complete the marginal benefit column.

(1)

(ii) The price of one burger is ¥50. Use the
Principle of Optimization at the Margin to
find the optimal number of burgers to

consume each week. 2)

(iii) Will your answer for (ii) remain same if

you use optimization by levels principle?
Explain. (1)

(iv) If the prize of burger rises to 270 then

find the new optimal number of burgers to
consume each week. (2)

3007
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(c) Write a short note on Opportunity Cost. You loan

a friend 210,000, and at the end of 1| year she
writes you a check for 210,000 to pay off this
loan. If the annual interest rate on your savings
account is 6 percent, what was your opportunity
cost of making this loan? (6)

() e 2 g # = 6w

(q) VAT FAE A - F AA F T AE F AT A

T T ™ B AR ¥ e o #

| Burgers (per week) | Total benefit (2 equivalent)  Marginal Benefit
[0 0 x
1 150 o
2 [250 -
3 320 -
4 1370 I
s 400 i
6 1420
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W @ R Wi W e ® R W
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(a) There was a severe drought in Madhya Pradesh
that damaged wheat crop last year. The price of

wheat doubled in the first three months of this
year.

(1) Explain the increase in wheat prices using
supply and demand diagram. 3)

(ii) How will this drought affect the equilibrium
price and quantity of bread? Draw a supply

and demand diagram for the bread market
to explain your answer. 3)
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(by What is an indifference curve? Can two
indifference curves intersect? Explain your answer.

(6)

(c) Consider a perfectly competitive market for a good
has reached its long-run equilibrium. At equilibrium,
what is the economic profit for each firm? Can
the individual firms produce at minimum average

total cost and make maximum economic profits?

Explain using graph. (6)

(37) Tow o= wor ww ¥ Sww T = w, e W
wEA TEE B TS M W AW B TES A9 T A AR
3 o W A ™

(i) i AR W FRE F I\ FA FY W A
Feat ¥ afe N = =

(i) @ TEr ¥ A G FEE AR TRAT F DA
TR FM? FU IR B A FH 3G W
TER & R g R W smE =W

(@) T IS 9F 99 27 T A IR T Wowed
TR FHY 27 A IR WL Hig)
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3. (a) Why is the long run supply curve horizontal?
Explain using graph. 6)

(b) What is tax incidence? Draw a graph to show tax
incidence if the demand is more elastic than the
supply for a good? (6)

(c) The following table shows Priya and Sonia’s total
expenditure on chocolates

Total Expenditure (per month)
on chocolates
(Price(@) | Priya Sonia
50 \ 900 j 500
40 |

| 800 "600

(i) Use the mid-point formula to calculate the
price elasticity of demand for both Priya
and Sonia when the price of chocolate
increases from 40 to 50 rupees. 3)
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(i) Explain why Priya would spend more on
chocolates, while Sonia would spend less
when the price of Chocolate increases.

(3)
(31) Erfemei smafd = st = 2 27 Trw = wwE
¥ Ty

(@) wUE T R? R oA A e A o d o
W JHfrH AR AT W e TEw F o o o
T

(@) e wform <o W B sk @ @ ww = o=

Ui ®
Total Expenditure (per month)
on chocolates
Price (3) ] Priya ' Sonia
50 ‘ 900 { 500
40 1800 : 600

(i) <iteae * FF 40 ¥ 50 T FF WA W
3k QfFEr AR i W A S S H A
w0 3 fie wa-fig @ @ v A

(i) wwmrEy R fron dieee W ae @ w wa,
s S @ FhE e W AR

Eeiif]
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4.

(a) Alisha and Raj are both students working for the
college fest. Alisha and Raj can only work for 5
hours a day. The college President informs them
that they need to create 200 posters for display
and call 250 companies for raising funds in next
10 days. The following table shows how many
posters and calls Alisha and Raj can work on in

a given number of hours :

Hours spent | Alisha Alisha Raj Raj
(Poster) (Calls) (Poster) | (Calls)
1 2 5 5 2
2 4 10 10 4
3 ‘ 6 15 15 | 6
4 [3 20 20 8
'5 [ 10 25 25 10

(i) Create a production possibilities curve for
Alisha and Raj. 2)

(ii) What is Alisha’s opportunity cost of

creating one poster? (2)

(iii) Can both Alisha and Raj benefit from
helping each other? If so, what should be
their terms of trade? (2)

3007 9

(b) How does a minimum wage affect the labour
market equilibrium? Are economists in favour of

minimum wage? Give reasons. (6)

(¢) Varun has 1000 rupees to spend on Cold drink
and Popcorn. Suppose the prize of Cold drink is
%100 and price of popcorn is ¥200. (6)

(i) Construct and draw the budget constraint.

(ii) Show the change in the budget constraint
that would occur if price of popcorn
dropped to 3150.

(iii) Show the change in the budget constraint
that would occur if the price of cold drink
doubled.

(iv) Show the change in the budget constraint
that would occur if his income increased
to 32000.

(v) Can we determine Varun's final

consumption? Explain your answer.

(37) snferam 3k Uw AN wiow B D g FW HE A
B1F T fnEn 3R T R ¥ Daw 5 W B T W
T ¥ FOW D gy F IR g B s

DT O
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101%%&'3—%‘\133?;%%(,200%3#@?%
R F o 250 wafl B ger @ srw—"n 2
Frer fera 23t @ s s sk T Ry o v
¥ e G IR W W wE aw aey

[ Hours spent | Alisha Alisha Raj Raj
| (Poster) (Calls) (Poster) | (Calls)
"1 12 5 5 2

6 15 15 6 j

8 20 20 8 _‘
10 25 25 10 !

E 4 10 10 4
3
4
5

(i) onforam 3R Twr & fog IsAreT GG 9 A0

(i) nforam & U QX TN AT AR FAT
27

(i) = Inferam 3R TS AN TH TW A W B
J anfad B g B 7 3R B, A IE IR
) TS A BN wifRe?

(3) = AEY HH AGR D UG B DA gl
FA 27 T FAAER A QD e X F? Ry
2l
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(i) Foe A 1 ge AR R

(i) @R e N FeE 150 TF AR AQ A T
qMAd ¥ B 9 dRada REm)

(i) we amomer ¥ R e & Fe fF A
A A B I W A

(iv) afR Iua @ @g=t 2000 T A W 2 A
T9e & aae A B 9 uRads & I

(v) = &n @eu & Jifew @ & i w aw
2?7 T I W = Hfae

5. (a) Why does the government need to subsidize
education? Show the effect of a subsidy on the

education market using a graph. (6)

(b) Suppose the supply and demand schedules for glass

are as follows:

P.T.O.
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3007
o o & forg amafd A AT WO FTE THR
7T I R— T —— () = AR T
.20 (100 . 0
(30 | 90 0
50 170 M0
60 60 20
70 50 30 ]
80 40 40 —]
90 30 50
100 20 60
110 10 70
120 0 80
(1) Draw the graph and state the equilibrium
price and quantity and the total surplus in ‘
the glass market. 2) ‘ (i) aw [RT IR FT TER ¥ GgEE S Kicd
f qftAror KIBEL G RIE
(ii) Calculate the new quantity that will be RO
traded, consumer surplus, producer surplus, (i) = R S AT o R, ITsEE SR,
and dead weight loss if a price floor is set RE 3k ¥ Yo dE B =,
at ¥100. Draw graph. “4) o e T 700 T -
(c) Explain the trade-off between equity and Qi)
efficiency. Is it possible for the government to ‘ . A
improve equity and efficiency at the same time? ‘ (¥) oo ot weren & R AR WA A SR FL
© wWER & g v & wm ¥ ek e § guR
_ ' T ¥WT B?
(3) weww =1 foen w afEd X A sravwa w27 ww
% AEEEl 4 e aeR W ke @ R 6

(a) What is the Coase Theorem? Under what
conditions will the Coase Theorem break down?
(6)

DT O
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(b) What do you mean b
) Y a game of st 9 ai
some examples. rategy? Give

(6)
(c) The price of a good in a perfectly competitive

market is I50. A producer has the following total
cost and marginal cost functions.

TC(Q) = 300 + 0.2 Q? MC(Q) = 0.3Q
(i) Write the equation for the firms average
variable cost. @9

(ii) Compute the output (Q) that the firm will
produce to maximize profit. 1)

(iii) Calculate the profit made by the firm if it
produces the profit maximizing quantity.
Will the firm continue to operate or will it
shut down? 4)

() e i 27 e aRRufE ¥ e e @
g ?

(@) wHfE @ @@ A g wA Al 27 [ I
At

(@) o s Ao o @ @ A o # T
Foffen @ oot @ oW 3R A A B
&l

7.

@ st wE A AR I HEA
3w wh wE wen W@ @@ W A A

e ?

(a) Draw graphs for each of the following cases and
explain the final effect on equilibrium quantity and
price for cars in the perfectly competitive market.

(i) High interest rate on car loans. (2)

(i) Simultaneous increase in income of the
consumers and a restriction on the inflow

of foreign labor employed in the car
industry. (2)

(iii) Expectation that cars will become cheaper
next year. 2)

(b) Differentiate between private, public and club
good. Give examples. (6)



(¢) Explain why correlation does not

| always im
causation. Identify ¢ -

ause and effect relationr;hi;-
. M :
(if any) in the following cases -

(1) Drought and rise in price of rice

(1) Female education and lower fertility rate

(6)
(37) F=fofes & @ woe Wt & fow aw @9 e o
siferee aro ¥ BRI @ Ao TR R A W
NG Sl ARl ]
(l) HR FTIT W I=d Al |
(i) waar Iosiee @ s ¥ g Sk R FE
¥ v A s@ & Jfqais W wfaadl
(i) e o R we B S
(a) ﬁ’mﬁW@%mWﬁIGE'EH
21
(@) Wﬁ%mﬂuﬂﬁmw-w@;{:
mélmmﬁmﬁmwa(\<

(i) wfgen foen s fw wered 9

(3,500)
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1. Answer any two of the following: (2x4=g)
(a) (1) Find all values of x satisfying (|x| - 2) (x + 5) < .

() 1t A and B are two sets containing 4 and 7
clements respectively, find the maximum and
minimum number of elements in A U B,

(b) Fill in the blank with necessary, sufficient or
necessary and sufficient:

(1) If A is a sufficient condition for B, then
~B is —— condition for ~A.

(i1) For a rectangle to be considered a square,
having four sides of equal length is
condition.

(i) x > 0 is ——— for x(x + 4) > 0.
(iv) For two sets X and Y, X U Y = X is

condition for Y to be a subset of
X.

(¢) Graph f(x) = [x* — x — 6.

PwD(c) Suppose the consumers of a product demand 60
units of a product when the price is ¥ 5 per unit
and 40 units when the price per unit has gone up
by 4.

(i) Find the demand equation for the product,
assuming that it is linear.

Answer any four of the foliowmg.

(a) The value of a new car depreciates (dec

% 12000 at the end of 5 years and that it

3

(ii) Express tota] révenue as a functiop of pri
- | f price
and find the price for which tota] re

. . Veénue
IS maximum.

(4<4=16)

al creases)
after it is purchased, according to an exponential
decay model. Suppose that the valye of

the car is

11S value
has been decreasing at the rate of 99, per

year.

Find the value of the car when it was new. Find

t when the value of the car reduces 1o half o7 its

value when it was new.

(b) A country exports three goods, wheat W. coal C

and palm oil 0. At time t = t, the revenue in
crores of rupees derived from each of these goods
is W(t)) =4, C(t)) = 10 and 0(t)) = 7. W 1s declining
at 3% while 0 and C are growing at 13% and 8%
respectively. Find the rate of growth of total export

earnings at t = 1.

D=

(c) Examine the inverse demand curve P= 770

Show that the demand increases from 0 to

indefinitely large amounts as price falls. Find total
revenue and show that it increases o a limiting

value.
p.T.O.
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d) Consider an infini ‘ N
( der an infinite series Z-=;“i' Prove that

Iim a, =0 3
A M 1S necessary for convergence for the

series, but not sufficient.
\,n
(e) If ix) = eT - show that f(x) decreases for x>n > (
and find the local maximum value of f(x). Find
n znnn
< .

e*e ee®

f(2x) and show that

Answer any three of the following : (4x3=12)

(a) Using Mean Value theorem, prove the inequality,
e* > 1 + x for all x € R.

(b) (1) The time in minutes, t, required for a rat to
' run through a maze depends on the number
of trials, n, that the rat has practiced.

3n+15

( )— ——,n21

n+1

How does the change in n impact the change
in t? Does there appear to be a limiting time
in which the rat can complete the maze? Ho?v
o that the rat i

many trials are required s ’
r 5 minutes?

able to finish the maze in unde

is growing exponentially at 100r,

3037 5

100r, % re'rpectwe}y {compounded continuously),

where >, In year zero, national income

was NJ in economy X and NJ in economy Y.
If N9 < Nr' at what time will the national

income become equal in both the economies?

(c) Use Newton’s binomial formula to find the

approximate value of /217, taking the degree of

approximation as 2. Also find the upper bound on
the absolute error.

(d) An investment project incurs an initial loss of C
Thereafter it does not incur any losses and the
sum of later profits is greater than the initial loss.
Show that the project has a unique positive internal
rate of return. '

Answer any three of the following: (4x3=12)

(a) If f is a continuous function on the interval [0,1]
with f(0) > 0 and f(1) < I, then there is some

number ¢ € (0,1) which satisfies f(¢) = c.

(b) Suppose that the value of wine W() is given as
: t

1000.¢"*

in crores of rupees (t = 0 denotes the present). At

the tollowing function of time: W(t) =

an interest rate 10% compounded continuously and

assuming zero storage costs, what is the optimal

PTO
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- time to sell the wine? Interpret the first order
condition.

(c) Let f(x):éh{hrx

). does the function f have

I-x

annverse function g? If yes, find the inverse and

(d) Given f and g are not differentiable functions,
show g(x) = f(ax + b) (where a and b are real

numbers) is convex if f is convex.

Answer any three of the following: (3x5=15)

(z) The graph of the equation x%y — 3y? = 2x passes
through the point (x, y) = (-1,1). Find the slope of
the graph at this pofﬁt. Find the points where
function is not differentiable. Does the curve have

horizontal tangent?

x| |—x"

X
log(l + »x]—log(l- ~)
p 1/ where p

X
onstants. Can you define
ke the function

3)

[ 243x™
(b) (i) Find the limit: hm[——i—Jm,neN- (2)

(ii) Let f(x)=

and g are positive ¢
f(x) at x = 0 so as to ma
continuous at x = 07
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(¢) (i) Consider two cash flows, A and B. For cash
flow A, you receive Z 10 every year for 5
years with the first payment being a year
from now. For cash flow B, you receive 7 «
every year forever with the first payment
being today. What is the value of x so that
cash flow B has the same present value as
cash flow A, given that the rate of interest is

6% per annum (compounded annually)?

(ii) If f(x) and g(x) are differentiable functions
of x, express the elasticity of h(x) = /"
w.r.t x in terms of E f and E g which are
the elasticities of f(x) and g(x) w.rt x
respectively. (2)

(d) Q¢4 = f(P + t) and Q°* = g(P) where f and g are
differentiable functions with { <0 and 2' > 0. Use
the equilibrium condition Q¥ = Q* to find an

. . dP .
expression for E— Also comment on its sign
©odt

) , . d(P+1) o
Find the expression for ——— and find its range
dt

p ~_ 19
(0xX2=12)

6.  Answer any two of the tollowing:

(a) The monopolist with the cost function C(x) = X7,

with quantity x, faces a demand curve x = 12 -p,
where p is the price.

P T O
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(1) Find equilibrium price and quantity

(i) What would be the equilibrium price and
quantity if the monopolist is forced to take

the price as given as under perfect

competition? Compare the profits under
monopoly and perfect competition.

(iii) To ensure that the monopolist acts like a
perfectly competitive firm, a specific tax of t
per unit is imposed on him. Find the
equilibrium output, t and show that it is
actually negative. What does it imply?

(b) (i) Let the function f(x)=(6—x2) x> —4 be

defined over [-6, -2], Find the extreme points
of f. .

(ii) Determine the concavity/convexity of the
following function f(x) = (e* + 4e™).

(c) Let f(x) = x — 2 In(x + 1)

(i) Determine where f(x) 1is increasing/
decreasing.

(ii) Find possible extreme points and inflexion
points. Does the function have global
maximum/minimum point(s.)'?

(iii) Sketch the graph of f(x).

of concavity/cmwe.\'it v

' L4 19 .2
of the function g(x) = ¥ 1 2x°.

PwD (iv) Determine the intervals

- (3500)
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3 ¥t wead TS F 3 TS R TE P R aen it aieaa i ¥ e . )
frg e AT Y A T AT SR | S ey @ D J- v (b) Twenty cars of distinct colours park in the same parking lot every day. Ten
MW TARAT T ‘Ivﬂﬁ,—\-{
S, of these cars are Indian-made, while the other ten are foreign-made. The
. = & 2 parking lot has exactly twenty spaces all in a row. So, the cars park side by
TS FHURY - VIR @ FAX STaR FFF R
side. However, the drivers have varying schedules so. the position any car
FRAFT Taw IS T = Ry s 2 )
might take on a certain day is random.
T AU A, FEE T DA TTEAT A W A A T AR |
(i) In how many different ways can the cars line up?

T ¥ - 5 I SUe A R FE ow W ¥ Aftve, AT a0 sed @ W o 6 e

(ii) What is the probability that on a given day. the cars will park in such

=fee |

a way that they alternate (no two Indian-made cars are adjacent and
no two foreign-made cars are adjacent)? Give an explanation for your

SECTION 1 _ & Jacent) P d
answer. (1+4)

Do any two questions.

=T B wI @7 I A (F) 7RF 15 DA D A THE F W@ T F 800 ¥ ¥ T R A= Ry W T
Groupl | 10|10 |10 |15 |35 |75 |90 |95 [100 175 420‘490‘515155‘[790
(a) Test scores out of 800 of a competitive exam of two group of 15 students GrouplI [0 [5 |5 |15 [30 |45 |50 EBERCEES ‘ 10 190 240 | 330

. | | i | |

each are given below :

(i) o ? WF wE 3 v witawr, v 9gds, 99 9gae # e

[GrowpT T10 10 [10 | T
| o | ( "5 [35 I7SJ90795 ’100’175’420’490 515 [ 515 [ 790 |
e E R [ @ 7511018 70 550 :
‘ | | | .
(i) = ¥ & AN TR X D A A EH IR 27
(i) Calculate the median, first quartile, third quartile for each group of . ‘
student . (@) - e @ N A TR R B o wiEw ¥ =D A F W A @ W
S.
W ffie ¥ welE o T e B 2 ofet = ¥ @ o ¥ Sw 9
(i) Are there any extreme or mild outliers in both groups of data? W"FT%‘I e T " N ——
3+2 |
072 ' Fgw A 2, Tl B W R Rl R aw  Raf angRew A vl 2

PTO.
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(i) R fFa orT- S T A RNTE ® vl 27 (i) W s A o @ @ o S A T A T R
(i) 9w = = wREd ? B R Ry e R, wR T e we S Ry (ii) =& = = Whrw" s i G5 A F o 2 e T 2w e 1
3 Iofos WA (T N A wrdw RfT 7R s 78 ¥ sk 9 N 6 wa A =9 v 20 @ T 2

RN AT =R = T8 ) ? aﬁmwmﬁm|

3. (a) Ganesh asks his neighbour to water a flowering plant while he is on vacation.

2. (@) Find 27% mmmed mean of 204, 6, 7, 11, 21, 81, 90, 105, 121. What Without water it will die with probability 0.8: with water it will die with
would be the trimming percentage if one observation is removed from each probability 0.15. He is 90 percent certain that his neighbour will remember
end of the dataser? (3+2) | to water the plant.

i i ili t lant will be alive when Ganesh returns?
(b) Tags are attached to the left and right hind legs of a cow in a pasture. (i) What is the probability that the plant will be alive e s

Let A be the event that the left leg tag is lost and A, the event that the (i) Ifit is dead, what is the probability that his neighbour forgot to water

right leg tag is lost. Suppose these two events are independent and it?
P(A) = P‘%:r =0.

(3+2)

[

N (b) A sample of automobiles was selected, and each was subjected to a S-mph
(1) Find the probability that at least one leg tag is lost. crash test. Denoting a car. with no visible damage by S (for success) and a
(i) Find the probability that exactly one tag is lost, given that at least one car with such damage by F, results were as follows :

tag is lost. (2+3) SSFSSSFFSS

(=) What is the value of the sample proportion of successes? Suppose it is

2,4,6,7,1, 21, 81, 90, 105, 121 &1 27% feot fomar wmar e s A ol

m%mﬁ%wmﬁmﬁmmﬁvﬁﬁnuﬁmws‘m?

decided to include 15 more cars in the experiment. How many of these

would have to be successes so that sample proportion of successes is 0.80
INAME H - . ) for the entire sample of 25 cars? (2+3)
(@) v "'W*Wﬁ?mﬁzﬁ%ﬁg?ﬁﬁﬁlmsﬂmmm%%

mﬁzméma}m?s&m:mgﬁm@a?wh@wg,mw (%) T T T WA T D S B A o a0 ¥ O 3 D R ey

%a?}mﬁ‘aﬁaﬁsﬁzp(m) P(A)~03 1 #1 @ A A Wik 08 2 R aw O S R W o ool @ a Wy @
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(i)eaaﬁwu@méﬁ;ma‘?mm%wﬁmshﬁa@m?

(ii) af 7= 77 2, A TaE o WA ? fF IH TE I8 A e 27

(@) SieraraTes =1 v 41 91 T4 91, IR GedS Y 5 - AT A Ul hU 2 B FehT

farar T a1 o & T a0 SR @ S (Aol B forg) 3R 39 e A ey
T FR FF gR e e wan #, oo Aerger 3

SSFSSSFFSS
FEES T A FIT B A FA 27 AT AT B 5@ A 15 3R IR R
wﬁam&m%ﬁmm%ﬂﬁﬁﬁmﬁméﬁmﬁqmﬁﬁzsm%q}

T F A AR 1 A A 080 A7

SECTION I1
Do any two questions.

f#=1 3t g7t @1 Iew Aforr )

(a) Airlines sometimes overbook flights. Suppose that for a plane with 50 seats,
55 passengers have tickets. Define the random variable Y as the number of
ticketed passengers who actually show up for the flight. The probability

mass function of Y appgars in the following table.

3063 .

52 [53 [s4 [s5

Y [45 [46 {47 48[4 50 Ts :
P(Y) [005(0.1 [0.12 [014 [025 ‘\0.17'0.06[

0.05 | 0.03 | 002 iom

(i) What is the probability that the flight will accommodate all ticketed

passengers who show up?

(ii) What is the probability that not all ticketed passengers who show up

can be accommodated?

(iii) If you are the first person on the standby list (which means you will
be the first one to get on the plane if there are any seats available after
all ticketed passengers have been accommodated). what is the
probability that you will be able to take the flight” What is this probability

if you are the third person on the standby list? (1+2+3)

(b) Let X have the PMF as below :

[P(x)[04 [03 [oa [o02

In a win-win game, the player will win a monetary prize, but has to
decide between the fixed price of Rs. 1000/E(X) and the random price of
Rs. 1000/X, where the random variable X has the PMF given above. Which
(4)

choice would you recommend the player to make?

PTO.
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(%) vwerRy - g s A B A AR 7 50 Y O fer &
e 55w @ TW fPwe 21 AgREw W Y F R a0 AR 9 v D w
¥ vfonfg X W T ¥ SI @ fg RaEr 2 1 Y & WA TeE Gee
e aifera ¥ e 2w 2

[Yy T4s [46 [47 48 ’49 lso ‘51 52 [53 [54 |55

P(Y) 00501 012 jo.14 ’025 ,o.nfo.os 0.05 o.os‘u.oz 0.01
| ) I

,
L

(i) 38 99 &t =@ WRET 2 fF Sz ¥ I 9 @ R a@ afa =
it far s ?

(i) 38 9@ &1 = WREES 2 fF o Rae oo o =, 9 e 23 2,
TR A fEar o g 27

(iti) A% 319 Zeam g F e Afew 2 (R o 2 fr o R w ey
el TES T B Al Wi R A B Y T w1 @ aE W
die 3vemT 2 ), a wurE 2 R a1 e 2R S Ry & e AR A
ear T ¥ e e F A qE G @ 27

(&) w1 X &1 PMF 5 waim 2 -

NIRRT
P)[04 (03 o1 o |

3063

9
v W & & ¥, Rrerdt v AR rEew S, AR 39 TR A Rt e
1000/E(X) 3 Al 77 % 1000/X % & P w1 3, Fwt agos =
X &1 feaed (PMF) 3 foan 7 21 aa fegerdt o1 w6t & foraees o0 281 el
@xA?

A random variable Z, which represents the weight (in grams) of an article, has

density function,

(z-8) for8<z<9
f(z)=1 (10-2) for9<z<10
0 otherwise

(i) Calculate the mean of the random variable Z.

(i) The manufacturer sells the article for a fixed price of Rs.2.
She guarantees to refund the purchase money to any customer who finds the
weight of his/her article to be less than 8.25 grams. Her
cost of production is related to the weight of the article by the relation z

15+ 0.35. Find the expected profit per article. (4+6)

T AGRTEF W Z H IS Ho 21 %, T T TG B T97 (AW A ) F AfeAeed
2,

‘(17.\‘) for8§<z<9
f(z) =y (10-2) for9<z<10
10 otherwise

PT.O.
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(i) argfee® = z &1 wrea TREE How!

(ii) P e 71 2 o3 9 PRE T W 3T 2 7F R R e W@ Wl @
I T9g @ IR N 2, R SH avg I 9T 8.25 UM ¥ FH AT R)
IS I TN §GY 215 + 0.35 3R 9 D qo @ e B ag
JfYE w79 S

(a) In a batch of 10 of 2 product three are known to be defective. A simple
random sample of size n = 3 is drawn from a batch of these product items.
Find the PMF and the CDF of the random variable X = number of defective

items in the sample. (5)

(b) Find an expression for median and 90* percentile of the random variable
Xif &)
1
. — A<x<B
f(x)=< B-A
0 otherwise

(F) 75 3A= 3 107 39 % 59 @09 29 & 0 99 91 2| 37 SE 9gA @ 0F
¥ F FER 0=3 F TF AUV ARSF T 949K A @ ?) aghes W)

X = 77 % 2MTT 77 %1 @ @ PMF 3 CDF 519 Shifsw

(|m) agfzs = X F AE v o0F wwms @ e v oes o a Atk

| A<x<B

0 otherwise

3063
7. (a)
(b)
(c)

11
SECTION I1I

Do any two questions

&= & g9 @7 I A7

Buses arrive at a specified stop at 15-minute intervals starting at 7 A.M.
That is, they arrive at 7, 7:15. 7:30, 7:45. and so on. If a passenger arrives
at the stop at a time that is uniformly distributed between 7 and 7:30, find

the probability that he waits at least 12 minutes for a bus. (3)

Let number of claims handled daily by an insurance company is Poisson
random variable. If the average number of claims handled daily by an insurance

company is 5,
(i) What proportion of days have less than 3 claims?

(ii) What is the probability that there will be 4 claims in exactly 3 of the
next 5 days?

Assume that the number of claims on different days is independent.  (3)

The components of a 6-component system are o be randomly chosen from
a bin of 20 used components. The resulting system will be functional if at
least 4 of its 6 components are in working condition. If 13 of the 20
components in the bin are in W orking condition, what is the probability that

the resulting system will be functional? What 1s the expected number of

ing %
components W orking?

PTO.
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() ﬁ@g7aﬁﬁ§sﬂw1sﬁrﬁ%mwwﬁﬁ&?%ﬁvwvmimﬁ},
3 7, 7315, 7:30, 545, 3K =& wE A SN B A FE AN w9 w7 3R 7:30

%mmwaﬁa%wwmi,awﬁmmm%azwaaa}
e 9 3 T 12 fEe TEE a8l
(=) wwaﬁﬁq%w@wﬂ#mwﬁﬁwmmmﬁaﬁzﬁaﬁmm
(Poisson)ﬁﬂmglﬂﬁwmmmmmﬁaﬁﬁﬁ
Stam e 5 2, 9 W Fed
(i) B 2 e 3o ¥ 3 ¥ w9 @) 87
(i) =aet = Wi & fF s 5 R % S 3 F 4 7@ AA?
T AR - S A ¥ e & g w@ay 21
(A1) 6-TTE YOI F TEE F 20 U UCH B T AGRSH T ¥ FA A 21

TRUE qUTET ST BN 4 39 6 Uew! A @ A A B 4 e fRufy ¥
21 afz T # 20 9 15 goF FEaeiE fafq A 2, 9 39 T Wil @ far aRemR

TN FrETE 217 S e aTel geehl @l iR g o 87

(a) Suppose that a person taking Vitamin C supplements contracts an average
of three colds per year and that this average increases to five colds per year
for persons not taking Vitamin C supplements. Suppose further that the
number of colds a person contracts in a year is a Poisson random variable.

(i) Find the probability of no more than two colds
« for a person taking supplements

* person not taking supplements.

3063 13

(i) Suppose 70% of the population takes Vitamin C supplements. Find

the probability that a randomly selected person will have no more than
(6)

two colds in a given year.

(b) In a certain country, 30% of the adult male population smoke regularly. In
pop g Y

a random sample of 750 adults, what is the approximate probability thgt

(i) fewer than 200 are smokers?
(i) 240 or more are smokers?
Which distribution will you use and why?

(c) The lifespan of a car battery averages six years. Suppose the battery lifespan
follows an exponential distribution.
(i) Find the probability that a randomly selected car battery will last more
than four years.
(i) Suppose a three-year-old battery is still going strong. Find the
probability the battery will last an additional five years. (€3]
(%) o AR fF e & N s a3 I = F 9 99 desT a9 g5 239
F 3R e @ A goe & W I S D o 9E Sies W a6 o e g
T T B FWN AT AR F v ¥ v 2@ F ey gEw A 2, 75 aweT

TgRes W 2
(i) @ ¥ 3w JEEr T A N WSS T HRQ

- [H IER W A A B
. o T ER T A R

PTO.
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& Bl
(@) v fafam 29 ¥, 30% 9 7oV A €0 ¥ SEEE FRA $1 750 TR @ T
aefeow ied A T AT W @ 27
(i) 200 ¥ T THIH FH AR 87
(ii) 240 1 FfAF P FA A 37

9 T fameor @1 wam S sk w7

(1) =R T q¢d F 37 AGET TE AT BN 31 A G T A2 e et v wrdiT
faaor =1 SiEr e 2
(i) 78 = <1 Wl T A o AEREE T ¥ TR T TR A K T
a4 F e weri
(if) A AfSe o A A qoe ded ondt o FoEd W @ B) e & i A
S T #1 Wi S A

9. (a) Suppose 70% of all purchases in a certain store are made with credit card.

Let X denote the number of credit card uses in the next 10 purchases. Find

(i) Expected value and Variance of X.

(i) P(5 < X < 8). (5)

3063 15
(b) Suppose the monthly death rate due to a certain disease in a certain county
is 1 per 100,000 people. Give an approximation to the probability that in a

city of 500,000 in this county there will be no more than six deaths due to

disease in the next month. (5)

(c) The mean and standard deviation of SAT math exam scores were 527 and

120, respectively, in 2022. Assume that the scores are normally distributed

and answer the following questions.
(i) Find the 30th percentile,

(ii) If your score is 700, what percentage of the students got higher scores

than you in 2022? (5)

(%) e ohfse fon frdlt &R ¥ 70% @@ 3oz =18 3 21 W 21 w19 Ao X s
10 @it ¥ HRe wE & I I F=w 7 7w 2
(i) X = sfda 79 R A=
(i) PS<X<8)1
(@) w7 AR for v Fftae w5 d F 5l BT S 2w Wi 5 o

100,000 WK ¥ 1 31 T W & O AT T B 59 S38 F 500,000 B T
¥ R T AR D TR TE A S A T A

() 2022 F SAT W Wqen B AT & FqT JK Ww T FAT: 527 W 120 @11
i A e R A T Y RaRe ¥ s Peafiiae v @ I At
(i) 30ar wfawaew A S
(ii) 3 Swrer wediss 700 B, A fra wfvwe frenfiat ¥ srd s e wr
frg ® 2022 A7

PTO.
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SECTION IV

Do any four questions

FF R 7= 5 I A

Ix\y— 2 4 6

1 s 0 s
0 175 0

s 0 1/5

i) Are X & Y independent? Explain.

1) Find the conditional distribution of Y given X=3. (2.3) -«

== A fF X FF Y 79 W ¥ AN g Gk Sk S w6 gen o e
F o= FAY X & Y 71 933 e At § a2

Ix\y— 2 4 6
1 s 0 s
2 0 /5 0
3 1/5 0 /5

(i) = X 791 Y =43 27 9@

(i) 7@ X=3 T 7@ Y %1 awfaay qeq @A Ffw

3063

I1. Suppose that X & Y are two Conti

muous Random variables,

(i) Compute c.

(ii) Find the marginal PDFs of X and Y.
wﬁﬁq%xmyhﬁrm;%rw? T e i S 2

- c(l-x)(2-v)
I(x.y)= R -
0

(i) o =it e A

(i) X &R Y R dw= Sides = 7= =)

12. If X &Y are two independent random variables where 2 (1)=1 3 P (2)=12

P(1)=5/12. P.(2)=1/3. P (3)=14 then
(1) Display the joint PMF of (X.Y) in a joint probability tabl

(i) Find P(x +y <3). 32

IR X ST Y w6 qRew REFE P (1)=1 2P (2)=1 2P (1= 12.P (2)=] 3,

P,(3)=14 7
(i) g S A ¥ (v, ) D §ge SR 31 S S

(i) P(x+ys<3) T A

PT.O.
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13. The number of units serviced in a week at a certain service facility is a random

variable havine mean 50 and variance 16, Find an approximation to the probability

that the total number of units to be serviced at the facility over the next 36 weeks

is between 1728 and 1872. (5)

v Piftes dar gl ¥ vE awE ¥ 9EE B A AR w6 9O U aghes
R 2 T e 50 3K IR0 16 Bl TW WG DT FTAA G FR SRR 36 wURY
# gl w afiy o W e TEEd @ G W 1728 3R 1872 & 9 3

The average salary of Eco Hons graduated students is Rs. 53,600 with a SD of
Rs. 3200

(i) What is the probability that the average salary of 36 students is between

Rs. 52.000 and Rs. 55,0007

(i) If the sample size has been reduced to 12 students, can we still calculate the

required probability in part (i) using the same method? Explain. (3.2)
T FAE A S e I6 53,600 T 2 AR Iq@ €F SD 3200 T R

(i) zwat =1 wigwmn 2 f 36 Rt = s 397 © 52,000 3K © 55,000 B
da 27

(ii) uﬁmmaﬁmummﬁmw%,ﬁwmw%ﬁsﬁﬁﬁﬂ
AT G AW (i) F e e o e o s €7 s SR

3063 19
A2 ppperdin Tabics
Table A1 Cumulative Binomial Probabilities &
an=$ " Bximp) = I Myinp)
-
?
001 005 010 020 025 030 o040 050 o0s0 o7 075 080 090 095 099
0 951774 50 38 237 168 o713 o3 o1 002 001 000 000 000 000
v 20 ST 919 37 63 s 33 am osr o3 o 6 .007 000 000 .000
¥ 2 L0099 991 92 596 437 ;3 o 317 A63 104 053 009 001 000
3 1000 1000 1000 993 984 9e9 513 a2 g3 AT2 367 263 031 03 o0
4 1000 1000 1000 1000 999 993 969 S22 832 763 672 410 26 a0
b.a=10
»
001 005 010 "020 035 030 040 050 o0e0 o7 oo 030 090 s a9
0 904 599 349 07 056 028 o005 o00f 000 000 000 000 000 000 000
V%6 SI4 M6 376 24 9 046 o 002 000 000 000 000 000 000
2 1000 988 830 67 526 38 167 0S5 012 003 000 000 000 000 .000
31000999 987 89 776 50 s um 055 o1l oos 001 000 000 000
s 4 10001000 998 967 922 850 &3 377 s o7 om 008 000 000 000
51000 1000 1000 994 930 953 s 63 367 us0 o7 0% 002 000 000
§ 1000 L1000 1000 999 9% 989 945 WS 618 350 224 12 03 o001 000
7 1000 1000 1000 1000 1000 998 98 945 K3 17 474 am om0 o 000
8 1000 1000 1000 1000 1000 1000 998 98 954 51 755 e 264 0% 004
9 1000 1000 1000 1000 1000 1000 1000 999 99& 97 Gui s ger S0t 096
n=1§
4
001 005 010 020 025 030 040 050 060 07 075 080 090 w55 099
0 860 463 206 035 013 005 000 000 000 000 000 000 000 000 000
] 990 829 59 17 080 035 00s 000 000 000 000 000 000 0 000
2 1000 964 816 398 236 127 027 004 000 000 000 000 000 .00 000
31000 995 94 648 46l 297 091 OIS 002 000 000 000 00 000 000
4 1000 999 .87 836 686 SIS 217 059 009 001 000 .000 000 000 000
5 1000 1.000 998 939 .82 72 403 ASI 04 004 001 00 000 000 000
6 1000 1000 1000 982 843 869 610 304 095 0I5 004 000 000 000 000
7 L000 1000 1000 996 983 950 TST S0 213 050 017 004 000 000 000
8 1000 1000 1000 999 .99 935 905 .69 390 131 057 018 000 000 000
9 1000 1000 1000 1000 .99 99 966 840 ST 278 48 06l 002 000 000
10 1000 1000 1000 1000 1000 .99 91 4L 783 485 34 e o1 ool 000
111000 1000 1000 1000 1000 1000 .98 .98 909 701 $19 352 0ss 05 000
121000 1000 1000 1000 1000 1000 1000 996 973 873 754 802 134 036 000
131000 1000 1000 1000 1000 1000 1000 1000 995 65 920 833 451 A7 010
141000 1000 1000 1.000 1000 1000 1.000 1000 1000 995 987 988 %4 837 140
(comtamed)

PTO.
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| A4 Appendin Tables
i ilities (cont. =% pee | '
Table A.1  Cumulative Binomial Probabilities (cont.) B(xin.p) E:.My,,._p) i Table A Camultive Binomial Probabite (cont) )
o 30 en=28 Bn = 3 brap)
=
14
»
0 025 030 040 050 060 070 075 080 090 095 099
oo o o o 001 005 010 02 035 030 040 050 0s0 om0 075 om0 030 998 099
0 818 358 .22 012 003 001 .000 .000 .000 .000 .000 000 .000 .000 .000 S X
1 983 73 392 069 024 008 .00] 000 .000 .000 .000 .000 .000 .000 .000 | ) o 2004 001 000 000 000 000 o000 000 000 000 000 000
2 999 925 677 206 091 035 .004 000 .000 .000 .000 .000 .000 .000 .000 | y 271027 007 002 000 000 000 000 000 000 000 000 000
3 1000 984 .87 41l 225 107 016 .00l 000 .000 .000 .000 .000 000 .000 5 tooo m -:37 08 022 009 000 000 000 000 o000 o000 000 00 000
4 1000 997 957 630 415 238 051 .006 .000 .000 .000 .000 .000 .000 .000 i iy o 9:21 ﬁ: ;): 033 002 000 000 000 000 000 000 000 000
5 1000 1000 989 804 617 416 .26 021 002 .000 .000 .000 .000 .000 000 | 5 1.000 ‘999 967 P -09% 009 000 000 000 000 000 000 000 |00
6 1000 1000 998 913 .786 .608 250 0S8 .006 .000 .000 .000 .000 .000 .000 & o e & J7 193 29 002 000 000 000 000 .000 000 000
7 1000 1.000 1000 .98 .898 772 416 .132 .021 .00l .000 .000 .000 .000 .000 7 1000 Vo i 780 561 341 074 007 000 000 000 000 000 .000 000
8 1000 1000 1.000 .99 959 887 596 252 .057 .005 .00l .000 .000 .000 .000 & 1000 1000 s ~:§3| 727 512 54 02 00l 000 000 000 000 000 000
9 1000 1000 1000 .97 .986 952 .755 412 .128 017 .004 001 .000 .000 .000 e ol ;:; :;7 .3;1; xlxls; :')4 000 000 000 000 000 000
T 10 1000 1000 1000 999 996 983 872 588 245 048 .04 003 000 .000 .000 10 1900 1000 1000 954 s po . 013 000 000 000 000 000 .000
11 1000 1000 1000 1000 999 .995 943 .748 404 113 041 010 000 .000 .000 11000 Looo 1000 99 o 9% -;]!zé il: .tol_l’: .:;: oo:) z :: m x
121000 1000 1000 1000 1000 999 979 868 .584 228 .102 .032 .000 .000 .000 i 4 4 E . K Y . ; .
13 1000 1000 1000 1.000 1000 1.000 .994 942 750 392 214 087 .002 .000 .000 - ::ggg I':g{%’ l':m 100 o ::;3 e m, s o o o % 0 o
14 1000 1000 1000 1000 1000 1000 998 979 .874 584 .383 .I;}G .z:l ggg ,x HOLOD 00 (0 1000 1000 9 sk e aey o % GE o0 %0 o0
15 1000 1000 1000 1000 10G0 1.000 1000 994 .84 762 .85 370 .43 003 15 1000 1000 1000 1000 1.000 1000 987 885 75 18 071 017 000 000 000
16 1000 1000 1000 1000 1000 1000 1.000 999 .984 .893 775 589 133 .016 .000 16 100 (000 1000 1000 LO00 100 95 546 me am ;e 00
171000 1.000 1000 1000 1000 1000 1000 1000 .996 965 .909 .794 .323 075 .001 171000 1000 1000 1000 1000 1000 9% 578 a6 4 o e e e 0
18 1.000 1000 1000 1000 1000 1000 1.000 1000 .99 992 .976 .931 .608 .264 017 18 1000 000 1000 1000 1000 1000 1000 993 926 455 10 1 wm o 0
19 1000 1000 1000 1.000 1000 1000 1000 1000 1000 .999 .997 988 878 .642 .I82 19 100 1000 1000 1000 1000 1000 1000 93 o7 87 3 am eey e
(continued) 20 1000 1000 1000 1000 1000 1.000 1000 1000 991 910 .78 579 098 007 000
21 1000 1000 1.000 1000 1000 1000 1000 1000 998 967 4 T66 236 034 000
22 1000 1000 1000 1.000 1000 1000 1000 1.000 1.000 991 968 02 46 127 002
23 1000 1000 1.000 1000 1000 1.000 1000 1000 1000 998 993 973 79 8 0
I 241000 1.000 1.000 1.000 1.000 1.000 1000 1000 1000 1000 999 9% 928 723 222
|
|
!
I Table A2 Cumulative Poisson Probabilities Asw =3 Nl 4
] =3 —
"
B} 2 3 A 5 ] 2 k] & (K]
bl
{? 0 905 819 41 670 607 549 497 A0 407 368
B 1 995 982 963 98 910 878 $44 309 m %
P 2 1.000 999 996 992 986 " 966 953 97 920
5 x 3 1.000 1.000 999 998 997 994 991 987 981
" a 1.000 1.000 1.000 99 £l 998 996
y 5 1.000 1.000 1.000 999
6 1.000
(contimued)
g, AU “ et
oy 2010 Congapr Lowing, A RigesHesrve. Mey it be i, s, A, o b o i put o
Conpge o b ;
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Appendix Tablas — A-5 A e o
A3
Table A.2  Cumulative Poisson Probabilities (cont.) Fixcu) = i e Table Standard Normal Curve Areas
=T =mzss
I
20 30 m 50 60 70 80 90 100 150 200
0 U3 00 08 007 002 .00l 000 000 000  .000  .000
1 406 19 092 040 017 007 003 .00 000 000 000
2 &7 43 M8 25 06 030 04 006 003 000 000
308 647 a3 265 s o082 02 020 010 000 000
49 8IS 69 440 28 173 .00 055 029 001 000
S 98 816 85 66 446 300 .91 Ul6 067 .03 000
6 995 966 89 362 606 450 313 207 .30 008 000 p P :
7999 988 949 867 744 .59 453 324 220 018 001 T30 003 w03 s o2 oo oon son e 27w
8. 1000 996 979 932 847 79 593 46 333 037 002 -29 | ous o8 o7 oot b A0 oon om0 st
9 999 992 968 916 80 .7 587 458 070 005 -28 | 0036 005 o024 o0 'ggg ﬁig Qois - o0is 004 oo
10 1000 997 986 957 901 8le .06 S8 B on 27 [ 005 0m4 0 oon o om0 mm o o o
u 999 995 980 947 888 803 697 .85 021 T26 | 0047 0045 0044 0043 004l o0 0039 0038 0¥ oois
12 1000 998 991 973 936 8% 792 268 039 S25 | 002 0060 0059 0057 0055 0ost o02  o0si o049 oo3s
. 5 ¥ X y
li lgg; .:;g .337 .366 .913 gs:al 363066 24| L0082 0080 0078 0075 00T} 00T 0069 0068 0066 008t
! X 994 983 95 91 466 105 -23 | 0107 0104 0102 0099 009 0094 0091 0089 o087 0084
1s 999 998 992 978 951 568 .S -22 | 019 01 02 0% 015 012 0N ous  ou3 om0
16 1.000 999 996 989 973 664 221 =21 0179 0174 0170 0166 0162 0158 0154 0150 0148 0143
17 1.000 998 995 986 749 297 E =20 0228 0222 027 -2 0207 0202 0157 0192 0188 orgs
. 18 999 998 993 819 38l -19 | 0287 081 0274 0268 0262 025 0250 o4 0%9 0%
19 1000 999 997 875 470 | -18 | 059 02 034 oB6 039 32 0us o7 o o
20 1000 998 917 559 -17 | 046 0436 0427 048 0409 0401 0392 3 om0
21 099 947 644 —16 | 0S4 0537 0526 0516 0505 0495 0485 0475 0465 045
2 ' vooo 967 121 —15 | 0668 0655 0643 0630 0618 066 0594 02 oS 059
b 981 a8 —14 | 0808 0793  OM8 063 049 Oms 072 O0M3 6% 08l
24 989 843 —13 | 098 0951 934 0918 0901 0885 0869 0853 08 083
25 994 888 <12 | atst i3t 2 093 075 loss 1038 o0 100y 0%8S
o 97 o i1 | o ams a4 2 A2 a1 a0 20 s o
st ‘o8 94s 10 | oS s s as1s 4 469 s 13 0L 0D
2 99 966 —09 | asal  s14 788 a%2 AT A7 168 60 ds3s L6l
= 0 2061 2033 2005 1977 1949 a2 1894 1887
29 1.000 978 0.8 2119 209 . am 2148
: —07 | 240 39 238 23 296 me6 26 206 2 2
30 987 2643 2611 2578 2% 284 M@ M8l
3 5 —06 | 213 2109 2606 2 B B A
4 poe _0s | 085 3050 015 2981 26 912 2m 2 =
; a6 a0 e 3 3m 156
3 991 o4 | dwe e N B0 s dex O 3w a0 MR
34 999 ‘ -03 | 3sa1 a3 3MS w02 4013 3 ws W 389
I —02 | 4200  Al68 4129 400 ) s A5 s 87
35 999 I -0.1 4602 4562 452 M 4 x: o6 o o O
36 £.000 | —0.0 5000 4960 4920 4380 A0 L AN
] (continuad)
g
¢ il i & acumee, o i, e e
o

Leamiog. All Righo K scunmed,or dplceted, i

pyrich
al

PTO.



063

Table A.3  Standard Norma

z

0.0
Q1
0.2
03
0.4

0.5
0.6
0.7
(LR
0.9

1.0
LI
1.2
1.3
1.4

1.5
1.6
1.7
1.8
1.9

20
21
22
23
24
25
26
27
28
29

3.0
3.1
32
33
3.4

00
5000
5308
5793
617
6554

5918
J257
7580
7881
8159

8413
8643
.8849
9032
5192

9332
9452
9554
9641
9713

97712
9821

.9861.

9893
9918

9938
9953
9965
9974
9981

.9987
.9990
9993
.9995

.9997 .

0l

5040
5438
5832
6217
6591

6950
J291
7611
7910
8186

8438

.8665

.8869

9049
9207

9345
9463
9564
9649
9719

97178
9826
9864
9896
9920

9940
9955
.9966
9975
9982

9987
9991
9993
9995
9997

| Curve Areas (cont.)

02

.5080

5478
5871

6255

6628
6985
1324
1642

1939

8212

8461
8686
.8888
9066
9222

9357
9474
95713
9656

9726

9783
9830
9868

03
5120
5517
5910

.6293
.6664

.7019
1357
1673
.79617
8238

.8485
.8708
.8907
9082
9236

9370
9484
9582
9664
9732

9788
9834
9871
.9901
9925

9943
9957

9968 -

9977
9983

9988

9991
9994
9996
9997
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