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. Note :  Answers may be written either in English or in Hindi; but the same medium should be

used throughout the paper.
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Candidates are allowed to use simple calculators.

Attempt all Sections.
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Section 1
(T 1)
Attempt any three questions.
o A B AR
(a)  Given the following series :
2,59 12
Transform it in such a way that :
(/) mean and the standard deviation doubles
(ii) mean doubles but standard deviation remains unchanged.

(b) The average number of articles produced by two machines per day is 200 and 210
with standard deviation of 20 and 15 respectively on the basis of records of 30 day

production. Which machine is more efficient ? Explain. - 42
(%) Freafafem soft & mh ¥ -
2,59, 12
() mquﬁwﬁatﬂm‘éﬁﬁ |
(if) mwmﬁm%ﬁwmﬁaﬁaﬁl
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For a mesokurtic distribution the first moment around 4 is 26, second moment around

the origin is 1250. Find :

(i) mean

(7))  standard deviation

(#if) fourth moment around the mean.

Prove that the sum of squared deviations when taken from the arithmetic mean is

the least. | | _ 4,2
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J.

Given the following frequency distribution of marks of 50 students :

(.

4

)

Marks

Frequency
0—9 4
10—19 12
20—29 18
- 30—39 11
40—50 5 .

(/)  Find the mark limits within which the middle 50% of the students will lie.

(ify If 10% of the students fail, what is the minirﬁum pass marks ?

0w @ s @ oy faw Freen fe T ¥

0—9 4
10--19 12 |
20—-29 18
30—39 11
40—50 5

() T KA o "W SR W meed 5o gfova o fafed ®
(if) aﬁlo-qﬁmmw%aﬁwsﬁﬁmw%?
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4. (a) The arithmetic mean and standard deviation of asetof 9 items are 100 and 5 respectively.
If an item of value 55 is added to the set, find the mean and standard deviation ‘of

the. 10 items.

(b) If the quartile coefficient of skewness is 0.6, the third quartile is 20 and the median is

12, calculate the quértile deviation. - : 3,3

(3:r>v9 T F TH Y FOGHR WA SR qr foee HE: 100 R S
¥ |ﬁwﬁ5sméwmﬁ@@ma1o‘ﬂﬁwmwﬁﬂ
I foeR W HE | | |

(&) afg fawmdar &1 aqde TOE 0.6 €, JAG TqhE 20 § a9 wiEFE 12 %, @

" wgd® faeem 9@ s | |
| Section 2
(JFTATT 2)
Attempt any three questions.
&gl @7 g & IW SN |
5. (a) Asteel pléte contains 20 bolts. Assume that 5 bolts are defective. Four.bolts are selected
at random, w:ithoutv replacement. What is the probability that : |
(i) none are defective ?

(i) at least one bolt is defective ?

P.T.O.
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(b) Inanexamination 50% and 40% students failed in Mathematics and Economics respectively

and 20% failed in both. A student is selected at random, find the probability that the

student :
(/) ftailed in Economics, if it is known that he failed in Mathematics.
(if)  failed in either Mathematics or Economics.

(iiiy failed in exactly one subject. v 33

() Tk LA & T § 20 ee W ©§ |Hmﬁ3=fﬁsahwa“@1vi%|m
gfaeenfaa fhd 4 die agfees €9 4 <9fa &% © O S9! GEIE R
et fos 2

() IR dee Jugel T E
(i) FH-Y-FA TH dice qogol ¥ |

() T glen | O wd ASURA H AWM 50% TH 40% B A0 B
€ g1 A H 20% A A € 1 U o aRfe® w9 Y YA WM
T
o T s f s 9 % W A e T S

%ﬁa‘éﬂﬁrﬁ.ﬁaﬂ’vﬁﬂf%n

(i) TS TG A NURH H SRV B HI Wiidshar T Hife |

(i) 3HH Stk Tk fawa § sEdiel e w W@ [ wIfSY |




7026 A

A balanced dice is tossed twice. If A is the event that an even number comes up on the
first toss, B is the event that an even number comes up on the second toss and C is the

event that both tosses result in the same number.
(1)

Write the elements of the sample space for each event.

(ify  Explain whether the following events independent :

. Aand B
. A and C
. B and C. 3,3
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(«) If two events are mutually exclusive can they be Ste;tistically indepéndent ? Explaiq.
(h) A test for detecting cancer Which appears promising haé been developed. Suppose it
was tound that 97% pf cancer patients in a large hqspital test positive to the test whereas
only 5% of those not having cancer did so. If 2%‘10f the patients in the hpspital have
cancer. what is thé probability that a patient selected at random who tests positive to

the test will actually have cancer ? : ' 2,4
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8. («) The tollowing frequency table shows the distribution of 58 students in B.A.(Hons.) Economics

according to their scores in the written examination and presentation skills :

Presentation S'kills

Written

Examination

High Low
High 2 5
Average 12 14 |
Low 8 17

(h)

If a student is selected at random, find the probabilify that :

(/)  he scored high in presentation skills

(if)  he scored low in presentation skills and high in written examination

(iii) he scored high in presentation skills but scored either average or low in the written

examination

(iv) he scored high in the written examination, given that he scored high in presentation

skills.

" Suppose the probability of living to be older than 70 is 0.6 and the probability of living

to be older than 80 is 0.2. If a person reaches her 70th birthday, what is the probability

- that she will celebrate her 80th ? -

4,2

P.T.O.
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(a)

(b)
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Section 3

(T 3)
“Attempt any three questions.
fdl @ we i & IW Y |
Let X be a discrete random variable that takes on valﬁes 0, i, 2 with pyobabilities
1/2,1/3, 1/6 respecti\’gly. Find :
() EX)
(i) V();)
(iii) E(2X.+ 8)
() V(E2X + 8).

The height of a bolt produced in a factory is normally distributed with a mean of
0.4 cms and standard deviation 0.03 ¢cms. Bolts whose height is above 0.44 cms or
below 0.36 cms are rejected. What percentage of bolts produced by the factory are

rejected ? _ 3,2

(37) T X TH SEad WX % e qed 0, 1 WH 2 @ fY WRIEEE HE:
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(i) V(X)

(iii) E@QX + 8)

(iv) V22X + 8).
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(%) TF FEEd § R R T s #Sed wme w1 g fadta 3
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A sports promoter is contemplating taking out a rain insurance for an event he is
sponsoring. If it doesn’t rain he expects.to earn Rs. 10,000 but only Rs. 2,000 if it
does. If the probability of rain is 3/7. what are his expected earnings ? If the insurance

policy costs him Rs. 3,000 and assures him Rs. 7,000 if it rains, is to profitable to take

the insurance ?

(b) Suppose P(A/B) = 0.3, P(A) = 0.5 and P(B) = 0.2. Determine P(B/A). | 3,2
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(9) A P(A/B) = 0.3, P(A) = 0.5 @91 P(B) = 0.2 Il P(B/A) T HIfST |
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11 .' (¢)  The weight X (in kilograms) of sﬁga'r, bags is unifqrmly distributed between 4.5 and 24.5
| kilograms.ﬂ |
- (i)  Sketch this distribution
(1) »Find P(X < 20)
i)y PO < X < 15).

(h) A company that produces bone china vases knows from experience that 10% of its vases

have a flaw. What is the probability that among 6-randomly selected vases :
() only one has a flaw ?

(iiy at least r'wo have a flaw 7 - 3,2

(30 wF I & Ydbe w1 awd (fReimm) X 4.5 9o 24.5 Fhelum & e wHE
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(i) P(X < 20)

(i) P9 < X < 15). |
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. 12, (a4) Derive the variance of the binomial distribution.

(h)  Assume that the life in hours of radio tube is ﬁprfnally distributed with mean 100 hours.’
If a purchaser requires at least 90% of them to have lives exceeding 80 hours,

what is the largest value that standard deviation can have and still have the purchaser

satistied ? . 2.3
(37) fgoe & & fawwm #1 Fa=A *ifE |
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Section 4

(3T 4)
Attempt any fwo questions.
fFl & v & S| Sifan |
3. A dice 1s tossed thrice. Getting a number less than 3 is termed a success.
(/) Obtain the probability distribution of the number of successes.

(/i) Find the mean and variance of the number of successes. 222
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&

(@) 1f X and Y are two independently distributed random variables with mean 45 and 60
and standard deviation 2 and 3, respectively. Find the mean and standard deviation of

the random variable X-Y.

(b) Derive the cumulative probability distribution of a binomial random variable when
n=73and p = 1/4. | ' | 3,3
(a)a&x@va‘rwﬁﬂ Y @ﬁaﬁﬁmm%ﬁwmw HH: 45
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Because not all airlines passengers show up for their. reserved seat, an airline sells 125 tickets
for a tlight that holds only 120 passengers. The probability that a passenger does not show

up is 0.10, and the passengers behave independently. What is the probability that :
(i) c.vcry passenger that shows up can take a flight

(i) the flight departs with empty seats (use normal approximatibn). 3,3
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Section 5

i | - | (31T 5)
| Attempt any fwo questions.
el @ W B SR AR |
! - 16. («) Derive thevrelationvship between Laspeyre’s and Paaschefs index nuﬁqbers. Also state the

‘ conditions under which the two will be equal.

(h) Given the following data on price index number with 2005 as base, change the base

year to 2008 :

Year . Price Index
o 2005 < 100
‘ 2006 115
2007 ' 127
2008 130
2009 148
2010 160
2011 | 167 ‘ 42

(m)%@i@wﬁwﬁa%nww&ﬁwaﬁﬁq | for el & srla
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(@) T 2005 & YR W FrAfafan FHa gEEE e W E
g6 2008 & HHR W giEfia sifvg .

(a)

()

( 18 )

s HHd Gelehich
2005 100
2006 115 -
2007 127
2008 130
2009 148
2010 - 160
2011 167

- 7026A

Show that the arithmetic mean of price relatives weighted by base year values is in fact

Determine :

(7)
(if)

" the Laspeyre's price index number.

the real wages of workers at 2004 prices and

the purchasing power of the rupee in 2010 as compared to 2004.

Year Consumer Nominal Wages
price index (Rs))

2004 100 650

2005 125 4000

2006 130 8400

2007 137 10000

2008 148 11200

2009 160 13000

2010 180 13500

24
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(31) <Uizd, SMYR I8 edi § & GEad 9RGA & G Hied arad |

TR gEEF G o T |

() 9 HiNT

() HIU H aRdfas Hegd

(if) ﬁzoo4ﬁwﬁﬂzoloﬁmﬁm—w FHA |

EL] IquiteraT wad | Hifgen Were
L ecacy (%)

2004 100 650

2005 125 4000

2006 130 8400

2007 137 10000

2008 148 11200

2009 160 13000

2010 180 13500

P.T.O.




18. (a)

(b) Given the data below, calculate Paasche’s price index number and show with the help L

( 20 )

7026A

What is the factor reversal test ? Does the Paasche’s index satisfy this test ?

of the data whether it satisfies the factor reversal test or not :

Commodity Price Price Quantity | Quantity
(base year) | (current year) | (base yeéif) | (current year)
A | 10 4’ 20 36
B 15 10 12 18
C 26 20 18 25 24

(37) T IHTOE THEO TN X 2 HA TR YR TR TR B § 2

(@) A e Sl A e W F g #® e S
amaﬁm@wﬁ@%wﬁaamqﬂwﬁw

Q@ eW T 7
a5 T FHma AT AT
(s | (e ) [(amer o) | (orer )
A 10 4 20 _36.
B 15 10 12 " 18
C 26 20 18 25
7026A 20 400
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