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prEl & forg Fdw

1 W EH-T & e & ew Re w fRuiRe = w s
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o

Attempt any six questions of the following :

(a) In a moderately skewed distribution, the mode and
median are 20 and 24 respectively. Locate the

value of Mean.

(b) State any three mathematical properties of

Standard Deviation.
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(@) wieoTes w9 sjEen e @ gew @ awren
A (4)

HUar

(%) fr=fefaa 2014-2020 9t s@fr @ o v sl A
aiffes R ¥ gaftm o7 2

CL 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

fept

45 50 67 74 80 85 95

@aEH)

s Pl e 2

(i) TWA-RAt = Teifers w@w «t ww@RE
|

(ii) 2022 1% foe it = WHWI (10)
(@) mq‘mﬁ:ﬁw%aﬁaﬁﬁm%n (4)
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ay 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

25 30 35 40 44 48 52

(000 <)

FuE Fefafae = 2

(i) =gaw = Rftr =1 Ivdh @ v e Tar @
T FAAtoE i

(i) Seues ¥ sew affer seeg = 27

(iii) 2015 ¥ 2021 & =l & o gy 7= F 7=
o

(iv) 2023 & fw 9 IearT & FFEA TEG
(14)
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(c¢) The following equation has been derived for the

production of wheat:

Y. =4.80 + 125X

(Origin: 2015; X unit: 1 year; Y unit: Tonnes per

year)
Rewrite the equation by:
(i) Shifting the origin to 2018.

(i) Express X units in months and Y units in

Tonnes per month.
(d) What is kurtosis? Why it is used in statistics?

(e) The regression coefficient of regression equation
X on Y is -0.23 and the same for regression
equation Y on X'is -0.66. Find out coefficient of

correlation.

»1.0.
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(f) Explain the time reversal and factor reversal tests

under Index Number.

(2) The mean marks of the 100 students were found
to be 55. Later, it was discovered that two
student’s marks were misread as 65 and 56 instead
of 75 and 57. Find the correct mean corresponding

to the correct score.

(h) Explain absolute and relative measures of

dispersion. (6%3=18)

OR

(a) Following are the data related to two data set:

Company A | Company B
Number of employees | 100 200
Average Salary 1600 1750
Standard Deviation 16 25

3683 29
TR Feafafad A & 8

(i) @ wfeewer a@Eon

(i) sfarea s aifea ¥ e sfel @ dr wEEaw

& T

(iii) af wiRes ¥ 3w 60 ¥, A sforea F o= B

e wWRd A

(iv) X w ufme @ Y & fow s (S.E) &

wWE e @ TEr i (14)

(@) wedsy 3R afwEe & 9 FR TEER) (4)

5. (=) PeaffeE ¥ e O PRl @ IaRT @ E6tE

LE
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(i) @ i Wi

(ii) 150 wrEm T #it e wed W FwA @ R

s e =g & A e

(iii) Y ® X & i & sigamr &t o 3 ==
2 (9)

(%) ¥ & 3ig ¥ g€ when ¥ 7P 3k Gl A v Rdw
wHET ® TH DA G0 W Fe Fefafaa O

2 # 25128 (35 |32 |31 (36 |29 |38 |34 |32
EE]
di # 43 (46 |49 |41 [36 |32 |31 |30 |33 |39

3683 -

Compute the following :

(i) The combined standard deviation of the

companies.

(ii)) Which company shows  greater

consistency?

(iii) Which company pays larger pay package?
9

(b) A box of 100 toys contains 20 toys with type
A defect, 10 toys with type B defect and 4 toys
with both types of defects. Find the probability

that :

(i) A toy to be drawn has type B defect
under the condition that it has a type A

defect.

P10,
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(ii) A toy to be drawn has type A defect 4. (%) N v W FFE 10 S D I ARAEH AR AW

under the condition that it has a type B

¥ wr s ¥ dalw F

defect.
(i) A toy to be drawn has no type B defect giferdr
¥ o 3240 |28 ] 27 [ 28 128 130733 | 38 |35
under the condition that it has no type A 4
defect. 9) TTEH 130 {27 |22 |31 |20 |29 |18 |21 |27 |24
4 E kD ;
2. (a) An incomplete distribution is given below : Y wierder & ¥ yuaey o O
2 (9)
Class
Siacval 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | Total :
(@) vw v ¥, e = & st Sk e e ww
Frequency |10 (20 |? 40 ? 25 15 170
30 3R 3 W W AR, A @ dea kT
Find out the missing frequencies if the median of fearerT oo 90 S 12 W T T e i R
the data is 35. €)) | 1 geday O 0.8 W IR FefelRam @t o

B

(b) The first four moments of a distribution about value
5 are 7, 70, 140 and 170 respectively. You are

required to calculate :

P.T.0.
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2010 2020

12 80 1260 90
14 100 1800 120
10 40 600 50
16 20 450 30
20 30 1125 45

mojajw| >

IR T F 2010 FH AUR q§ D T F IFT FQ
BU od gueia q@d &l A i

(i) wead = fafr
(ii) o faftr, sk
(iii) e faftn

e o, g e & R =1 gows A
e Rade i waey Rader wdewr = age wa
2 : (9)
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(i) First four momeqts about mean,

(i) Skewness

(iii) Kurtosis C))
OR

(a) In a factory producing spark plug, machine A, B
and C manufacture 45%, 35% and 20% of the
total output respectively. Out of their output,
respectively, 4%, 3% and 2% are known to be
defective. A spark plug is picked at random
and is found to be defective. Find the probability

that:
(i) It is produced by machine A
(ii) It is produced by machine B

(iii) It is produced by machine A or B 9

P.T.0.
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(b) An automobile firm has got the delivery of 200
Music systems to be installed in their luxury cars.
After inspection by the engineer the defects per

set is recorded below :

No. of defects 0 1 2 3 4
No. of sets 158 36 4 2 0

Fit a poison distribution to the above data and
calculate the frequencies of 0, 1, and 2 defects.

(e7925 = (.7788) (5)

(c) State any four properties of normal distribution.

4)

3. (a) Explain additive and multiplicative theorem of

probability. 4)

3683 25

A9 T HW @ Bl 2020 ¥ IA 2010 B G SHET
W R @ & o IER A gfe Bt B
ey ? (9)

(%) |® 7R & FR qcq N e 3 800 € B IR
A fmed 90 W 81 W o 6 sy fmRo
e 2, A i

(i) =% & =% 940 Wl & IwAfar Hafdy aeh A2
& Wi

(i) ¥& =1 9% Fqwa Rt SRR s@fr 770
¥ 830 W & €9 B (9)

(@) Fefofeaa @it o awgal ¥ dalte 100 sk @
%ﬁﬂ'@laﬁ%
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(@) vw Faw seEer 9 wfaseh 2 & S Ry '
N FE qgN D Raem w1 SO 31 ? R FeE
R = B g X FIE 14 A Wiw AN ArE D
A I o T e 27 (5)

(w) ver Ffdem e A weaia aRa) @ Sere) #t v Wi
Y PR TR e @

7e wWiod |dvF | pus | fewmn |fafy
T H1% 30% |15% |20% |10% |25%
2010 B@FA(®) | 140 |27 72 30 50
2020 HPIA () | 165 |35 84 36 62

IRFT TSN & MR T 2020 S NG T9 A0
@mmﬁﬂhmﬁt‘ﬁaﬁ@mzom%
g1 A oifore f&F St 2@ 2010 ¥ 25,000 T

3683 9

(b) An investment consultant predicts that the odds
against the price of a certain stock going up are
3:1 and the odds in favour of price remaining the
same are 1:4. What is the probability that the price

of the stocks will go down? (5)

(c) An enquiry into the budgets of the middle-class

family in a certain city gave the following

information :
Items Food | Fuel | Clothing | Rent | Miscellaneous
% expenditure 30% | 15% | 20% 10% | 25%
Price in 2010 (%) | 140 | 27 72 30 50
Price in 2020 (%) " | 165 35 84 36 62

From the above information construct a cost-of-
living index of 2020 compared to that of 2010.

Suppose Mr. Devavrat is earning 325,000 salary

P.T.O.



3683 10

package in the year 2010. What should be his
salary hike in the year 2020 to maintain the same

standard of living as in the year 2010. (9
OR

(a) The lifetime of certain kind of car battery has a
mean life of 800 hours and standard deviation as
90 hours. Assuming the distribution of lifetime to

 be normal, find:

(i) The percentage of battery with a lifetime

of at least 940 hours.

(ii) The proportion of battery with a lifetime

between 770 to 830 hours. 9

(b) Following table gives the details of price and

consumption related to five commodities :

3683 23

3

(@) Uv& JCHEET FTN B AT Wl IR A R
FA & fow 200 "o fwew <t Read fsh 21
ZoitaR gR1 e & @ w4 S A Retd e

m:n%:

JqudrHer | 0 | 1| 2| 3 | 4
T Y g 158 | 36 | 4 > 0

IR Ry T 3 F Ry v R R @ fe
AT 3K 0, 1 3R 2 AW N FERE W BRI

(e7925 = 0.7788) (5)

() wme e & w1 Rl saEg (4)

(%) wirar &t 99 3R U WA A AR Hifel
(4)

P.TO.
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(ii) fwotan

(i) wie (%)

() v hacd ¥ wWE WA H I A §Y, WA A,
B 3R C w99 ®el I & 45%, 35% 3 20%
TR ¥ ITR I A, FAW 4%, 3% I 2%
AN A TS T UH W 0 AGRSE €7 ¥ IS’
e 8 SR wen wen 8 & oaw Qg #) el
) Wi T AR |

ﬁ)ﬁﬁﬂawwaﬂﬂquami%mwmri
(i) zar Jeares W= B g1 fawar w2

(iii) F@e Jemew AT A W B sW frar W @)

(9)

3683 11
2010 .2020
Commuodity
Price | Quantity | Expenditure | Quantity
A 12 80 1260 90
B 14 100 1800 120
C 10 40 - 600 50
D 16 20 450 30
E 20 30 1125 45

Calculate price index number from above data using

2010 as base year from following methods :
(i) Laspeyres’s method
(ii) Paasche’s Method, and
(iii) Fisher’s method.
Also, prove Fisher’s Index satisfies both time

reversal and factor reversal test. 9

o 0
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4. (a) Following are the data related to marks scored

by 10 students of a class in Statistics and

Costing :
Marks in
Statistics |32 |40 |28 [27 [28 |23 [30 |33 |38 |35
Marks in
Costing 30 |27 |22 |31 |20 |29 |18 |21 |27 |24

You are required to calculate spearman’s rank

correlation coefficient. ' %)

(b) In a firm, the mean and standard deviation of
the advertisement expenditure were found to
be 30 and 3 respectively. Whereas, the mean
and standard deviation of the sales were found
to be 90 and 12 respectively. The correlation

coefficient of advertisement expenditure and

3683 : 21
(iii) v Raeitr =t @ forr o 2 @ B weR
# fawnfa =8 ? Sw fufa % & s@ A war
& fafy & ) | (9)

2. (¥) & st fEo R Rar w2

T 10-10 | 1020 [20-30 |30-40 |40-50 | 50-60 | 60-70 | Total
gy |10 |20 |7 40 ? 25 15 |170

R ¥ AN AR 35 B, W AW I S
Hfe (9)

(@) fd e & vsat A, a9 5 & R A, w7,
70, 140 3R 170 &1 9 Fe=fafaa &t oFr w6t
2.

(i) #rem & =R "B HAiT,

P 104
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(ii) F-& wR s R el 27

(i) -8 FEN TW IJ9T Ve @ 2?7 (9)

() 100WWWM%WzoW#|W
@t ety 2, 10 et ¥ & wer A fEaR 2 sk
4 el % R werw & fwfar wfier &) el
& Wi A\ e

(i) v Rael =t @ o wmen 2 Rt B fefy

2 39 fafy ¥ % s A wer @ RER
2
(i) o Rt =t amow forar wen 8 edt A Reafd

T 3q fuld ¥ &% s B wer & faenfy

2
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sales was 0.8. You are required to calculate the

following :

(i) The two regression equations.

(ii) Estimate the advertisement expenditure
required to attain a sales target of Rs. 150

Lacs.

(iii) What is the standard error of the estimate

in the regression of Y on X. (9)

OR

(a) In an end semester examination following marks
were obtained by ten students of a particular class

in mathematics and statistics:

Marksin |5 | 5g 135 |32 |31 |36 |20 |38 |34 |32
Economics
Marksin | 43 |46 |49 |41 |36 |32 |31 |30 |33 |30
Statistics

P.T.O.
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You are required to find out :
(i) Two regression equations.

(ii) The coefficient of correlation between the

marks in economics and statistics.

(iii) The most likely marks of student in

economics if marks in statistics is 60.

(iv) Calculate standard error of estimate (S.E)

for regression line Y on X. (14)

(b) Differentiate between correlation and regression.

(4)

5. (a) Following data relates to the production of a sugar

factory :

]

3683 : 19

(®) woE & U AR ANE AT W WL HQ

(6¥3=1s)

() Fefofas o1 @ 31 ¥ ¥ waftm 2.

H A | Ht B

FHAARA & g 100 200
Jea Ja 1600 1750
THE e 16 25

P.T.0.
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e w o ¥ o

(i) Iafe = ad 2018 ¥ yRaffa =i

(i) X gfeg =t w84 § 3R Y gfce & o af
wE ¥ TEEw

(iii) e @ 27 gae it ¥ IuART Y far

e 27

(@) Y W X & wiwemw wfewor & wfeess aone
-023 ® 3R X W Y & W wiew &1 ufteme

AE -0.66 BN

(¥) queis 9@ & Faid G0 Feraee 3 U Jedrade
TdE @ AR A ' I

(&) 100 B F Wem FH 55 N WY AqE A, I8 A g
& & ol & Aw 65 3 56 F W H T WY W
¥, Falth 3= 75 3R 57 BT WY @M GE TR D
FTAR WE WA T @i

3683 15
Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Production
(‘000 tonnes) 25 30 35 40 44 48 52

You are required to :

(i) Fit a straight-line trend using method of

least square.

(i) What is average annual change in

production?

(iii) Obtain the trend values for the years 2015-

2021

(iv) Estimate the production of sugar for 2023.

(14)

POL
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(b) Explain components of time series analysis. (4)

OR

(a) Following are the data related to annual sales of

a company for the period 2014-2020 :

Year 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Sales

(in lakhs ?) 45 50 67 74 80 85 95

You are required to:
(i) Fit the second-degree parabolic trend

(ii) Forecast the sale for 2022 (10)

- (b) Explain the components of time series analysis.

4)

3683 7

(c¢) If standard deviation of X and Y are 4 and
3 respectively, and coefficient of correlation
between X and Y is 0.8, find the two regression

coefficients. (4)

1 fFreafafaes ¥ @ &8 ©8 vl @1 3w AW :

(%) v weaw fww fao ¥, witaw SR 9ge® w20
3R 24 T Witgw w AT A Do)

(@) W e & &9 e O S SEEg)

(@) g B Taew @ e PR wiwor Reen @
2. ' |

Y. = 4.80 + 125X

(Swfa: 2015; X gfe: 1 ad; Y gfe o i o)

P.T.0,



