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Instructions for Candidates

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

2. " Attempt all questions.
3. All parts of a question to be attempted together.
4.  All questions carry equal marks.

5. Use of simple calculator is allowed. Tables shall be
provided on demand.

6. Answers may be written either in English or Hindi;
but the same medium should be used throughout the

paper.
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wrE @ fow fAdwn 5 1 (iii) @ 2023 ¥ IwwEH H FTAA wwEwl  (i0)

1w T e & v R T FuiRe R W s (@) =@ g fewr & G A e dee w5
' = ferfaw | '

i e AT (a)
2. uaft wmAl & IR difore |
() @ fiods & gedey qonE ® O h Syl

(4)

3, wF & 9 WA S U 9 i |
4. ot U @ Few WA - : AT

5. TRV et START 1 S § | /W 9 el ST HAS :
() 2014-2020 & Fa& B TR ww FTR H S G

T | 1
o1 Taefeiaa 2
b5 T T o IR A A A R v e ¥ Sfvre, afshe a L
TR IR o W TF B = |
EL| 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 1
A | 2 | 42 |60 | 42| 124 | 1361182
(X 7 ¥) |
1. (z) The mean marks of the 100 students were found
to be 50. Later on, it was discovered that two : IR Frafiias s wET B
student’s marks were misread as 65 and 75 instead. ' (i) 7= B 'ﬂﬁf e
of 56 and 57. Find the correct mean corresponding -
(ii) 2022 & fow Rt =1 qEiga (10)
to the correct score. :
(@) @@ e fw & vew w27 (4)
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(iii) =fe 0 F wreg siw 40 7 @ wREd ¥ v
* Wl R o
(iv) oo @ieeor Y W X (SE,,) & e smam
S AEE AT & e AR (14)

(@) wedEy R wewe o § f" FR s
Fifer __ (4)

5 (%) FwhiiEs Tor v 99 @REm & IR @ gele
2

T4 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
A | 35 ] 36 | 40 | 38 | 42 | 4 | 45

(000 &)

e fefofas s e 2

(i) &% ¥ %7 a0 & PRy = 9 s g @
@ vty fie #ifte

(ii) Seme ¥ shtwe R gfe Reeh 27

]

1501 3

(b) The first four central moments of a distribution

are 0, 16, 36, and 120 respectively. Comment

upon the Skewness and Kurtosis of the distribution.

(c) For a symmetric distribution consisting 100 items,
the Standard Deviation is 70. Find its quartile

deviation (Q.D.) and mean deviation (M.D.)

(d) The following equation has been derived for the

production of steel:
N8 A0 + 1.75X%

(Origin: 2007; X Unit: 1 year; Y unit: Tonnes per

year)

Rewrite the equation by éhifting the origin to 2015

(e) The covariance between the height and weight of
ten items is found to be 8 and their standard
deviations are 2.80 and 3.10 respectively. Find

the coefficient of correlation between height and

weight.

P.T.O.
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(f) Why Fisher’s index is called ‘ideal’ index?
(6x3=18)

OR

(a) A problem in statistics was given to three students

A, B and C whose chances of solving it are 1/2,

1/3, and 1/4 respectively.

(i) What is the probability that problem will

not be solved?

(i) What is the probability that problem will

be solved?

(iii) What is the probability that only one of
them will be able to solve the problem

correctly? 9)

(b) An incomplete distribution is given below :

Class 0-10 ]10-20 [20-30 |30-40 |40-50 |50-60 | Total
Interval '
Frequency 10 2 25 30 ? 10 100
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Fa Aelies = e @ 2
(i) =t wiReE= Ffw

(i) 140 =M T2 F R @ W wE =@ & o
H&%ﬁﬁammﬁr'aaﬂmml (9)

Ferdn

() difow = when ¥ W sk e ¥ v oW e
@ W o W EfiEd sic v fhg T A

o % 2512813532 [31]36]29 [38[34]32
T 3%

TR T | 43 |46 | 49 |41 |36 (3231 (303339
T 5 ,

s FeRifas s s 2
(i) 3 e
(i) wfr st aferat § o= s @ dr weeE

= TN

P.T.0.
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(i) e fafer,

(i) = fafer, sk

(iii) Frer fafer (9)

4 (%) Feffae siee aiREs v d@r ¥ vE Fw0 D 10
oA B0 W Sl dakt| #

aiferr |30 |36 [27]26 [27[22]31 [32 |28 |34
o 9T
EE
SateT 128 |26 |21 (28 [20[29(17 [22 |27 |25

it

I

Faeh TR & (e EevEy [N o O AL
2 : ‘ (9)

(@) o faw vt & fem ol feh W = & @y ¥

e o0 | et ()
ATET 20 180
e EE R 6 24
TR 0T 0.8
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Find out the missing frequencies if the median of

the data is 32. 9)

2. (a) Following are the data related to two companies

A and B:
Company A' B
Number of workers 200 400
Average Salary of workers 3200 3500

Variance of salary of workers 1024 1156
Compute the following :
(i) Which firm pays larger pay package?

(i) Which firm shows greater variability in

salary distribution?

(1ii) Compute the combined average salary of
all the 600 workers of both the firms taken

together. (9)

PTG
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(b) A bag contains 5 white, 7 Red and 8 black balls.

If 4 balls are drawn one by one with replacemeﬁt.
the find the following :

(i) Probability that none is black?
(if) Probability that all are black?

(iii) Probability of only 2 balls drawn are black?
(9]

OR

(a) In a bolt factory, machine A, B and C manufacture
25%. 35% and 40% of the total output respectively.
Of their output, respectively, 4%, 5% and 7% are
known to be defective. A bolt is picked at random
and is found to be defective. Find the probability:
that :

(i) It is produced by machine B
(ii) It is produced by machine C

(iti) It is produced by machine B or C (9)

(b) If 5% of the students appearing in an examination
fail, using Poisson distribution find the probability
that out of 200 students appearing in the
examination:

1501 19

38% W& ¥ &R B ¥ Rk Wy & vw ¥ o
T
(i) = o= &t wiRww fred 2 f ghem ww @
watE Nt @ a7 aw § g @0
(i) @ o= N Wl e 2 fF oo o9 &
7l §E, 9% e g W 9T e @ el §7
(9)

(@) Feieiea e e awmgst ¥ sl T o @rm

TH YR 7§ A T
Mg | wmr | =w GIEL
8
4
6

80 792 88

200 | 1150 230
120 | 980 140 |
10 60 840 70 |
7 80 810 %)

oo o

I 3T T IUART Tl A9 GEHE Ty i a0
o :
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defeal @ wiem

(ii) 750 % 850 W & W SWAFE @™ AR

sefl w1 U (9)

(@) d v et ¥ e wiftg YRam & woie 3 Sk
Ffofes st we g1f

77 T | |aw | P | RRe

e 30% | 15% |20% | 10% 125%
2010 7HmrR) | 1400|270 720 1300 T00

200 ¥#ma®) (1450 [290 [780 |320 1430
ST FHEE ¥ 2010 G F 2020 F FraiE
o YIS SAEY A Ay B s wer =¥ 2010
% 725,000 I35 T @ ¥ 2000 B A T R
W T T R Y 2020 F S Jaw B o
ey ? (9)

3rerar

() o5 G & ven @3e & SN, 9E 9 e R 70%
g T ¥ A ¥ 60% W ¥ Yt B # ik
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(1) None has failed,

(it) 5 students failed. : (5)

(c) State the addition and multiplication rules of
probability., (4)

3. (a) The lifetime of certain kind of battery has a mean
life of 800 hours and standard deviation as 90
hours. Assuming the distribution of lifetime to be
normal, find:

(1) The percentage of batteries with a lifetime
of at least 900 hours

(if) The proportion of batteries with a lifetime

between 750 to 850 hours. (9)

(b) An enquiry into the budgets of the middle-class
family in a certain city gave the following

information :

Items Food | Fuel [ Clothing [ Rent | Miscellancous

% expenditure 30% 15% | 20% 10% | 25%

Price in 2010 () | 1400 270 | 720 300 400

Pricein 2020 (3) | 1450 290 | 780 320 430

1541 i 91
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From the above information construct a cost-of-
living index of 2020 compared to that of 2010.
Suppose Mr. Varun is earning ¥25,000 salary in
the year 2010. What should be his salary in 2020
to maintain the same standard of living as in 2010.

&)
OR

(a) During a survey of Road safety, it was found that
70% of the accidents occur at night, 60% are

alcohol related and 38% are alcohol related as

well as occur at night.

' (i) What is the probability that an accident

was alcohol related given that it occurred

at night?

(ii) What is the probability that an accident did
not occur at night, given that it was alcohol

related? (9

(b) Following table gives the details of price and

consumption related to five commodities :

1501 17
(i) 7 ¥ B g Ienfew fmnm o 2
(i) o8 wfT C 3 IeRs fear www @

(iii) 78 ¥ B @ C 3 Senfeq e s @
()
(@) af vE e ¥ IuRuE BN aw 5% S IR Al
TR 2, A& digee R = IwEe S aden 3 Suftud
B 9 200 BEN ¥ 4 WG AW AN :

(i) = % el W  gaw
(i) 5 B@ FTAT FWI (5)
(@) wRws ® W R A B T=E (4)
3 (F) @maﬁaﬁﬁmm%faooﬂ%aﬁ
e FEfy 3K 00 WE & T N wew e B 2

IRRET s & R w WweE W gy, T
I

(i) = ¥ w4 900 W dt S R A

P
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(iii) ST WAt @ @ 600 R B FHE sMES AqT

i Commodity Base vear Curren: Year
=l O ' (9) Price Quantity | Expenditure | Quaniity
‘ A 8 80 792 88
! : ~ oS B 4 200 1150 230
s D 10 60 840 70
wiereurds & WY 4 NS W UFH -V e e oIl E 7 80 210 90
2, @ Feafefae s & e
< Calculate price index number from above data
(i) = o wen & BNm TEs Wi 37 using :
(i) = =rer BN THST WildEar 87 . (i) Laspeyres’s method,
(iii) shast 2 AW B W B S WSS T B D ‘ (ii) Paasche’s Method, and
(9) h AT
(iii) Fisher’s mathod. (9)

St

: ) 4. ' (a) Following data relate to the marks obtained by 10
() rdl diec srE™ &, T A, B 3R C e S@ET

students of a class in statistics and accountancy:

I 26%, 35% 3 40% TREir e B I ;

IwET ¥ A, T 4%, 5% IR 7% A9t B & Marks in soilac 7 g 127 [22 131 {32 |28 [34
Statistics _

frg w9 S 81 v die W Agfes w1 9 Som ; Marks in oeil2cli2l o8 20 |29 |17 [22 {27 |25
Accountancy

AT B SR Sl I WE 81 Wik i e &

You are required to calculate spearman’s rank

correlation coefficient. 9)

PO
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(b) The following data are given regarding expenditure

on advertising and sales of a particular firm:

Advertisement Expenditure Sales (Y)
x
Mean 20 180
Standard Deviation 6 24
Correlation coefficient 0.8

You are required to calculate the following :
(i) The two regression equations

(i) Bstimate the advertisement expenditure

required to attain a sales target of ¥ 140
Lacs. 9)

OR

(a) In an end semester examination following marks
were obtained by ten students of a particular class
in mathematics and statistics :

Marks in 25128 |35(32|31 (3629|138 (34132
Mathematics

| Marks in 43 146 |49 (41 {36 [|32]|31 |30 {3339
Statistics

You are required to find out :

1501 15

FE | 0-10 | 10-20 1 20-30 | 30-40 |40-50 [ 50-60 |y
T

R [10 |7 o8 130 9 10 100

afe I W WA 32 B, A gw smfedl @ ww

Eaiis

(9)

2. (W) & wIFN A IR B ¥ walRw snwe Fwlilad &

FT A B
el £ gear 200 400
ST 77 T 399 3200 | 3500
e & AqT § e | 1024 | 1156

Fefas & e S ke

(i) ®T-@ wF R InT AT = g w27

(ii) FT-® T Jor R A st Radaie

T 27

| el &
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Gﬁm% R I W R wear 2.80 3T 3.10 ¥
Far ﬁh‘aaq‘é?éhxiwﬁaﬂ‘aﬂ'gwﬁﬁ:ma'#m%wq

(7) T & quenis =i " i @ TEr e 27
(6x3=18)

e

(=) Fﬁmﬁﬁwmﬁ#WA,Baﬂrcaﬁﬁm
T A R T s WY @ S s 2
1/3 3 1/4 )
(i)mmmmwsﬁaﬁmﬁwwé?
(ii)w%gﬁzﬁ%aﬁwﬁﬂm%?
(iii) = o wRrwE 2 R T A B o @
T A WE T X B W A wew Dy
: (5)
(®) v ongr R 49 R 3. |
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(1) Two regression equations

(it) The coefficient of correlation between the
marks in mathematics and statistics.

(iii) The most likely marks of student in
statistics if marks in mathematics is 40,

(iv) Calculate standard error of estimate for
_ regression equation Y on X (SEE

(b) Differentiate between correlation and regression

analysis, (4)

J.  (a) Following data relates to the production of a sugar
factory :

[ Year  [2014]2015 [ 5072 2017 [ 2018 [ 2019 | 2030
Production | 35 36 40 | ' 38 42 44 45
(*000 tonnes)

You are required to :

(1) Fit a straight-line trend ‘using method of
least square .

(1) What is average monthly increase ip
production?

(iii) Estimate the production in year 2023.
(10)
b b
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(b) Define additive and multiplicative models of time"

series analysis. (4)

(c) State the properties of Karl Pearson’s coefficient
of correlation. ] (4)

OR

(a) Following are the sales data of a company for the
period 2014-2020 :

Year 2014 | 2015 | 2016 | 2017 2018 | 2019 202041
Sales 42 42 60 42 124 136 182
(in lakhs %) '

You are required to:
(i) Fit a parabolic trend

(i1) Forecasf the sale for 2022 (10)

(b) What are the components of -ime series analysis?

4

(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
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S ) 100 BE & 3G JF 50 UK QL WE H, WS WA T

Fe 2 Bl @ S B 56 IR 57 B WA 65 N
75 @ 1 X TS GG T M WE FH B AL T
HEA T IO

(@) R 9B IR Fx IeT T 0, 16, —36 K 120
3 e @ v AR gaRE W Rwh =ik

() 100 F Y e R & frg W fee 70 7
=g g fAmes (Q.D.) 3k wem fEEe (M.D.)
a Fhifergl

(%) o @ IR @ forg Pt e e e
%
Y, = 840 + 1.75X

(e 2007; X T 1 afq Y afe: w9 2)

A B 2015*%&3&%%@@‘%@

() =@ 9g N HE N T @ A gEaE 8 T
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