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Section 1 

(~1) 

Attempt any three questions. 

1. (a) Given the following series : 

2, 5, 9, 12 

Transform it in such a way that : 

(i) 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 21 0 

with standard deviation of 20 and 15 respectively on the basis of records of 30 day 

production. Which machine is more efficient ? Explain. 

2, 5, 9, 12 

~ ~ m {C\4iofh1 ct>lfcrt~ fcfl- : 

(i) WCfiT l1T~ ~ lfRCfi fqoq(11 ~ m ~ 

(ii) l1l~ ~ ~ lfRCfi fC4=t:4<11 3i4f<qfcfo w 

4,2 
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c~) 3o ~ '* a~~~'i '* :m~ '* 3ll'tW "tR ~ ~ CfiT Slf("fR'i ~'* '* 
\3~1~1 CfiT 3lRm ~ ~: 200 "t:;ei 210 d2ll llFfCf) fq:q~'i ~: 20 ~ 

15 % I ctl'ifll ~ 3lf't1Cfl G:a:T % ? Clll&ll Cfllf~q: 

2. (a) For a mesokurtic distribution the first moment around 4 is 26, second moment around 

the origin is 1250. Find : 

(i) mean 

(ii) standard deviation 

(iii) fourth moment around the mean. 

{h) Prove that the sum of squared deviations when taken from the 'arithmetic mean is 

the least. 4,2 

(31) ~ li~ fq('I{UI ll 4 '* 11m >f?.Tli ~ 26, ~-~ '*11m ~ ~ 
125o t m ~ Cfllf\l"lq: : 

(i) liTUJ 

(i i) llFfCf) fq :q ~ 'i 

(iii) lif'Dl '* 11m ~~ ~ I 

(~) ~ Cfllf~~ fcn fllOiHH lif'Dl ~ .fuir ~ fq:q~'i '* crT CflT ~ ~1dl0i mw 
~ I 

P.T.O. 
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3. Given the following frequency distribution of marks of 50 students : 

Marks Frequency 

0-9 4 

10-19 12 

20-29 18 

30----39 11 

40-50 5 

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

(ii) If 1 0% of the students fail, what is the minimum pass marks ?- 3,3 

50~ ~ ~ CfiT 3WJfu ~d{UI f-11011 f c.1 fuiJ d ~ -rrn % . . 
~ ~I'(~ Hoi 

0-9 4 

10-- 19 12 

20--29 18 

30-39 11 

40-50 5 



( 5 ) 7026A 

4~ (a) The arithmetic mean and standard deviation of a set of9 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) Ifthe quartile coefficient of skewness is 0.6, the third>J.uartile is 20 and the median is 

12, calculate the quartile deviation. 3,3 

( 31) 9 ~ cfi ~ fPj;:;q <q Cfil '8J:f j d { l:IT'I:Zf 3fu: l1RCfi' . fcl"i:WH ~: 1 00 3fu: 5 

% I ~ f!lj;:;q <q 'B 55 l1R cfi ~ 11C!: cnl ~ ~ W 1 0 ~ Cfil l:ll'I:Zf 3fu: 

l1RCfi' fCI "''kl'""l ~ Chl f .J1 ~ I 

c~> ~ fC!tStlO!dl Cfil ~$f) ~ o.6 t ~ -:qg:$fl 20 ~ cr2ll m~ 12 t -m · 

.. -:qg$fl fCI :q (1 '""~ ~ Chl r~ l{ 

Section 2 

(~2) 

Attempt any three questions. 

5. (a) A steel plate contains 20 bolts. Assume that 5 bolts are defective. Four bolts are selected 

at random, without replacement. What is the probability that : 

(i) none· are defective ? 

(ii) at least one bolt is defective ? 

P.T.O. 
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(h) In an examination 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: 

(i) failed in Economics, if it is known that he failed in Mathematics. 

(ii) failea in either Mathematics or Economics. 

(iii) failed in exactly one subject. 3,3 

( &r) 1J:CFl -RR1 qft ~ if 20 ~ m % TfRT fen ~ 5 ~ cfl ti L[OT % ~ 

~ fcnir 4 ~ <Oll~f~ ~ ~ "i:I<Olf1o ~ % err ~ W~ CFTI 

"Wit fen ? 

(i) ~ ~ ~ti9;?l ~ % 

(i i) Cf)ll--B-Cfil1 1J:CFl ~ cfl !Sf L[Ol t-

(~) ~ l:lit&n if TTfUrc1 ~ &r~ if Sf)lffl: 50% ~ 40% m 3"1j"dlof ~ 

% d"2.11 ~ if 20% 3"1j-nlof ~ % 1 ~ m <OJI~f-t:0Cfl ~ ~ ~ ~ 

t- err = . 

(i) mClfr 3l~ if ~ tR qft ~ lfl4Cfl <11 ~ Cfll f-JJ ~ ~ ~ \JfffiiT 

%- fcn % <TfURr if ~ %- I 

(ii) ~ -rrfiJrn 711 &f~ if ~ ~ cnT !>llfl4Cfl<11 ~ ct>lf\ilQ> .1 

(iii) ~ -aTcn 1J:Cfl ~ if ~ ~ qft Sltf4Cfldl ~ Cfllf-JJQ> I 
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6. 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 t~e second toss and C is the 

event that both tosses result in the same number. 

(i) Write the elements of the sample space for each event. 

(ii) Explain whether the following events independent: 

• A and B 

• A and C 

• B and C. 3,3 

~ fi9)f<1d lffil cnT cD qr{ aglf!l ~ % I ~ A ~ ~ ~ % ~ 

~~~~.q~anffi% IB~'Q:m~%~wr~~ 

~ .q ~ 3Tiffi % ~m c ~ -Q:m ~ % ~ cfRt ~ .q wrR fi&:11~ 
• 

• A~B 

• A~ C 

• B ~C. 

. . _ ________.P.TO. ~~ 
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7. (u) If two events are mutually exclusive can they be statistiq~lly independent? Explain. 

~---

(h) A test for detecting cancer which appears promising has been developed. Suppose it 

was tound that 97% of cancer patients in a large hospital test positive to the test whereas 

only 5% of those not having cancer did so: If 2% of the patients in the hospital hav~ 

cancer. what is the probability that a patient selected at random who tests positive to 

the test will actually have cancer '? 2,4 

~ l ~ 1fft&1UT if 5 !>lfd!(ld -Q:m ~ t1Cfll\l\l1Cfl !>lf8fst>'41 ClfcRf ~ ~ 

f,jj'iChl ~ ~ t I ~ 3H:Lldl<:1 if 2 !>lfd!(ld ~ "Cfl1 ~- t "ffi ~ 

cp:ff W'lffCRT WIT fcl1 '41<if~Cfl ~ "if ~ l"[it ~ ~ -qil&fUT CfiT '8CflRI\11Cfl 

!>lfofSFi'41 ~ t ~ Clffilcf if ~ mrn ? 
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8. (a) The following 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 Skills 

' 

High Low 

Written High 2 5 

Examination Average 12 14 

' 

Low 8 17 

lf a student is selected at random, find the probability that : 

(i) he scored high in presentation skills 

(ii) 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. 

(h) : 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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c 3l) • ~ "Q.Ci FC1f@o wan ~ 3={1~ 1R ~.~.c ~) 3l~ ~ ss ~ 

~ ~ ~ llit ~ en) f-il4!"t1f€ld ~I{S41{dl dlfclCfll Gm ~ TflTT 

~: 

• cti~l~ 

~ "Cfll1 

~ 2 5 

R1fut~ -qff~ l1UJ11 12 14 

Cfill 8 17 

(iii) ~ • ~ if 3lf% ~ ~ f(1ft9o lffian if 1fT crr "Cfll1 1fT 

-q~ ~ Wn 

(iv) ~ fC1f@C1 "Wan if ~ 31f~ t :wR ~ ~ m fen ~ ~ 

m:gfu cfi'l:( 1<1 if 'lfi 3lf% t I 

(~) l1RT 70 crl ~ 31f~ ~ ~ CfiT W'BfCflf 0.6 ~ a~ 80 CflSf ~ 3lf% 

~ W CfiT W'lfTCRT 0.2 t I ?:@!: ~ aW.ffi 70th \li~R;<i 1R q§:qa') % ciT 

\ 

1. 

. I 
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Section 3 

(~3) 

Attempt any three questions. 

9. (u) Let X be a discrete random variable that takes on values 0, 1, 2 with probabilities 

112, 113, 1/6 respectively. Find : 

(i) E(X) 

(ii) V(X) 

(iii) E(2X + 8) 

(iv) V(2X + 8). 

(h) The height of a bolt produced in a factory is normally distributed with a mean of 

0.4 ems and standard deviation 0.03 ems. Bolts whose height is above 0.44 ems or 

below 0.36 ems are rejected. What percentage of bolts produced by the factory are 

rejected ? 3,2 

(31) 1lRT X~ m TR ~ f~fl~ ~ 0, I ~ 2 c6 .fuil W~lcHiif ~: 

1/2, 1/3 ~ 1/6 % I ~ Cfllf~tz 

(i) E(X). 

(ii) V(X) 

(iii) E(2X + 8) 

(iv) V(2X + 8). 

P.T.O. 
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(<if) ~ Cfll~@l'i if dfYif~<l ~ ~ ~ CfiT · ~ Bllil;<l! ~ -B. FCiciR<l ~ 

f-l1'8Cfll liTUf ~ l1RCfl ~'"kH Sfi1RIT: 0.4 ~ 0.03 "@ft. ~ I -Q:'8T ~ f~Bcnl 

. ~ 0.44 "@ft. -B ~ ~l 0.36 "@ft. -B Cfll1 ~ "d) "dB 3i~lqid ~ ~ 

~ ~ I Cfll~@l~ IDU dfYIR<l ·fcmR ~fd~ld ~. 3ifCfiqid ~ ~ ? . 

10. (a) 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 ins_urance 

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

the insurance '? 

(h) Suppose P(A/8) = 0.3, P(A) = 0.5 and P(B) = 0.2. Determine .P(B/A). 3,2 

c (R) ~ ~ ~. ~ ~ ·'* ~ ~ ~ ~ 'CflT fcrr.m: ~ ·wr %, f-liBCfll 

~ ~~~\JjCf) ~ , ~ ~· ~ mr ~ "d) ~ 1o,ooo ~- 'Cfl11R cn1 ~ t 

* ~ mT ~ ciT 2.000 ~- 'Cfi11'R 'Cfll ~ ~ 1 * ~ ~ CfiT · ~1P"4Cfl<11 

3/7 t efT ~ ~C"l!lf-?1<1 3W1 q<:JT ~ ? ~ ~ q'ff(.1ff) CfiT ~ 3,000 ~. 

'(1'~ -~ 1.ooo ~. wra.m 'Cfl«ft ~ * ~ m ~, efT CFIT ~ ~ '* 
~~ffi~~.? 

(<if) ~ P(A/B) = 0.3, P(A) = 0.5 'd'~ P(B) = 0.2 efT P(B/A) ~ cnlfJt~ 
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11. (a) The weight X(in kilograms) of sugar. bags is uniformly distributed between 4.5 and 24.5 

kilograms. 

(i) Sketch this distribution 

(ii) Find P(X < 20) 

(iii) P(9 < X < 15). 

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

have a flaw. What i~ the probability that among 6· randomly selected vases : 

(i) only one has a flaw 7 

(ii) at least two have a flaw ? 3,2 

~ -B fC!afhl ~ I ~ Cfllf~q: ·: 

(i) {@ fqfi{UI Cfil {~f-qd Cfll f~ q: 

(ii) P(X < 20) 

(iii) P(9 < X < 15). 

( Gl) ~ Cfl P:Hl ~ ~ T.fWIT Cflfm "Cfll ~ . cwiT t 3fj'qq q;- 3llm\ 11\ ~ 

-q(JT ~ ~ fcn ~ 1o% ~if~~ 6 41~f-iijCfl ~ -B ~· TTir Cfl<?l~n 

if 

(i) ~ if ~ 

(ii) Cfili--B-Cfil1 ~ ~, ~ "Cfl1 wmcAl cp:rr mm ? 

P.T.O. 
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. 12. (a) Derive the variance of the binomial distribution. 

(h) Assume that the life in hours of radio tube is 11onnally 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 

(~) l1RT fCfl ~ ~ Cfi1 trJif if ~ \Hll41~ ~ it fCidf{d ~ f\Jif!Cfil 

l1TUT I 00 ~ % I ~ ~ 'l§HJ~R cnT Cfl11-it~Cflll 90% 'Q:m ~ cnT 3"ilcFP"ICfidl 

% f\JifiCfil ~ 80 tfUit it 3lf% ~ liRCfl Fcfq(11 Cfi1 3lf~ 11R CF1T ~ 

Section 4 

(~4) 

Attempt any two questions. 

13. A dice is tossed thrice. Getting a number less than 3 is termed a success. 

I. (i) Obtain the probability distribution of the number of successes. 

I 

... 
I 
I 

(ii) Find the mean and variance of the number of successes. 2,,2,2 
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14. (u) lf 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. 

(h) Derive the cumulative probability distribution of a binomial random variable when 

n = 3 and p = 1/4. 3,3 

P.T.O. 
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15. Because not all airfines passengers show up for their reserved seat, an airline sells 125 tickets 

for a tligh~ that holds only I 20 passengers. The probability that a passenger does not show 

up is 0.1 0, and the passengers behave independently. What is the probability that : 

(i) t.:very passenger that shows up can take a flight 

(ii) the flight departs with empty seats (use normal approximation). 3,3 

~ CR "%f % ciT ~ 0\~H<?il~'"+l ~ ~ ~ ~ cfi fuit 125 ~ Cfl1 ~ 

cn1 ~ ~ ~ 1 20 <n?~T m ~ ~ t <n?~T ~ -me 31R8;TUT Cfl8 * ~ 

~~ ______ , ___ _ 

- I 
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Section 5 

(~5) 

Attempt any two questions. 

16. (u) Derive the relationship between Laspeyre's and Paasche's index numbers. 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 

2005 100 

2006 115 

2007 127 

2008 130 

2009 148 

2010 160 

2011 167 4,2 

( 31) ~ ~ 11M f!_.q<:fli<:fl cfi li'Ul ~~ Cbl og)!;{F1 Cfllf\llq: I fcfi1 wffi cfi 3Mllfu 

~ "BliR mTr ? 

P.T.O. 
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C~) crsf 2005 cf; 3TI't.TR lR f'"1JOrtfc:1f@C1 CFill1cl ~-qcnicn ~ ~ ~ ~ I ~ 
crsf 2008 cf; 3TI't.TR lR YRClfdd Cfi1f~q: : 

qq ~ fi~CbiCb 

2005 100 

2006 115 

2007 127 

2008 130 

2009 148 

2010 160 

2011 167 

17. (a) Show that the arithmetic mean of price relatives weighted by base year values is in fact 

the Laspeyre · s price index number. 

(h) Determine : 

(i) the real wages of workers at 2004 prices and 

(ii) the purchasing power of the rupee in 20 1·0 as compared to 2004. 

Year Consumer ~ominal Wages 

price index (Rs.) 

2004 100 650 

2005 p-~) 4000 

2006 130 8400 

2007 137 10000 

2008 148 11200 

2009 160 13000 

2010 180 13500 2,4 

.. 

.. 
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( 31) ~!(lf~4, 31Tm\ qq ~ if ~ ~~ ~ CfiT fll"il'"ff{ liT~ ~ ~ 

~ *i1:1CfliCfl -m men % 

(~) ~ ct>lf~q: : 

(i) ~ cnl q I «1 fq Cfl ~ '*~' {) 

(ii) q-q 2oo4 Cfft "¥RT ~ q-q 2010 ~ m Cfft ~-"Wffi ~ 1 

Cf6f ~ Cfitqo ¥flfaq; q\it{~ . 

2004 100 650 

2005 125 4000 

2006 130 8400 

2007 137 10000 

2008 148 11200 

2009 160 13000 

2010 180 13500 

P.T.O. 
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18. (a) What is the factor reversal test ? Does the Paasche's index satisfy this test ? 

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

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

Commodity Price Price Quantity Quantity 

' 

(base year) (current year) (base year) (current year) 

A 10 4 20 36 

B 15 10 12 18 

c 26 20 18 25 2,4 

. ' 
(~) ~ Rir Tfil ~ Cfft fl~I~Cil "B ~ CffP:ffi ~-C!CfliCfl Cfft 1TURT Cfllf~q: Cf~ 

' . 
·- ~ ~ cn1 fl~I~Cil "B ~~~f~~ fcfi_ cp:rr it crcq dfi>lqoldl 1ffi_8JUT col ~ > 

~~'lflm? 

~ ~ ~ "t:miT - "t:miT 

( 3TI'tffi crsf) ( qcf41~ crsf) ( 3ll'tffi crsf) ( q~ql~ crsf) 

A 10 4 20 36 

B 15 10 12 18 

c 26 20 18 25 

7026A 20 400 
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