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(C) A$-06 UsAHL UHAL Y llOL Vil :
() “[edl vatuid Hyd Sl MEDA.” 2L [ W 85 VLG 7 sIR6L UL
(i) nanael-l Qi A5l A2 585-56 g dAlrAl BUPL SRAUML AL € ¢

(iii)  HUScl 24 2Adellst Q2AAL HUA dglad el

3. (A) AR el Wlsdl Gurall x; 4 x, 2 xy Gure [Hud Adots ulsiL Wkl
Xy = 10 2ty = 15 Sl dllovy {l Bt el -

Ul
ARAL A&l Guzall He=s, Wz, oigets Q44 D, Py i (A0t 2kl :

14.3, 14.7, 13.9, 15.9, 10.5, 17.7, 14.1; 15.1, 144, 10.0, 13.9, 15.3, 14.7, 12.2,
18.5

(B) A2l el WSl wrall [Rakisdidl 2Ais Ul 249 d- 212] ileed 531 :

yalGxr |72 471 166 |67 |68 |70 |69

yolllGz |73 |71 164 |67 |70 |68 |63

Y4l

~

A2 2UFEAARELHER UR1 [AUaALs i Agels [Auenls Wl :

UISL 85 75|65 |55 45 (35 |25

Q:{[ci[‘-}t%'ﬂ 6 30 {8 |60 |20 |6 2

(C) " ARl ovelled vl :
() 1,5 2leed vl

-~

(i) 2,3, 8,10, 12 -l $xlcHs (Harmonic) Heas el

(i) MQ,=5,Q;=12,F= 13,S.D.=9.15 ¢ld cll Ac-ls L.
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4. (A) %sL-%EL AUR USIR-L Slerayrza AR YEL-%EL USIRL dlMHI (water temperatures)
BRI MO AL e WROUH 2445 HIRL USRAL Bolef S Ate-Al SIRL Wil

MO UzEL (Whiteness)il UL =L Horod 6 -

el drumid | Sleryz A | Slervz B | Slery2 C | Slerv-2 D
6% Wl 110 115 107 112
gslop el 112 120 110 116
ARH el 114 107 109 110
(d 9RH el 108 116 120 108

&35 delsMill 110 olg 531 coding Wgldall (-l [Quze1 yeus01 531

[5% UL2lsclll 5614 F(9, 3) = 3.86 2L F(3, 9) = 6.61]

YL

M.Com.-Sem-I <l 200 [Azi2{RAIAL AL Sl 21 %) SliA dRRAAL Ao AR1AL

slwsHi sl 6. dl oird el (HRUaL 8 ¢ d 2 — WRlaBlAl Bl s3] svwudl.

- ALY sl
LY sl :
AR | AUBRQ | vRIe
UR, 43 26 14
ULAREL 34 28 21
VRIO 07 12 15

[ s =9.99]

(B) 256 5641 A2y (A8l Hras 50 2 [GR0L 16 6. dl 2AM8L 3 581 Al 3 1
HeAS 52 SRAL AL EB 7 [Z; 05 = 1.96]

(©)

DP-116

Yl

Ol MU AHEHE clbial 10 24 12 AsHIAL oL uees (el M2 X | = 24,

X 5 =28, S7 =25 A S3 =36 &. ol wunRA Wu5l WA 8. Sl uRseu-Al,

URIEBL S3L [t o5 = 2.09]

ETRICANNE:

(i) A USRAL ¢ 24 ol UsIR-L M@l d2RAAL Hu21 dgldd el

(i) [Ariszel uRseurl-dl v @l

(iii) Gt AL Bed g ¢
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(M)

(ii)
(iii)
(iv)

AW 3 d A eteA sl @l
A Aoy LAl SlSueL 6L GRall el
(el el 212 evil.

ulks Megd ved g ¢

AR A [Ased wRig 531 (LRl ov3RL 6.)

(@)

(i)

(iii)
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-~

M (- 7)) =492 (@ - 5,)>=192,n =8 n, =9 & dl
F =

cal

(@) 3.43 (b) 3.83
(c) 029 (d) dsueL gl

(5-uel [@Aarein = 5, <l e x> 2 A Ho : P=% V/S Hy: P =% €11
ol uAH US| el Aeud-L=

1 3
(a) 32 (b) 16

5 N .
© 3 (d) sl
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Instructions : (1) The figures on right side indicate the marks.
(2) Use of calculator is allowed.
(3) Values of statistical tables are given in question.

[Max."Marks : 70

1.  (A) Define Research Design. Describe various types of experimental research design

(B)

©

2. (A)

B)

DP-116

in detail.

OR

Write the meaning of Research. Explain criteria of evaluation of research study in

detail.

Answer any two :

(i)  State the characteristics of applied research.

(ii) Explain basic principles of experimental design in short.

(iii) Explain main points of Research process in short.

Answer in two or three lines :

(i)  Give the meaning of Qualitative Research.

(ii) State any two characteristics of good research.

(iii) State only the names of types of research design.

What i$ Questionnaire ? Explain its steps of framing.

OR

Define probability sampling and non-probability sampling. Explain types of non-
probability sampling with illustration.

Draw “Less than and more than” types of cumulative frequency curve from the

following data :

Age

0-5 | 5-10 | 10-15 | 15-20 | 20-25 | 25-30

Frequency

2 3 10 9 4 2

OR

Define Tabulation. Explain it’s uses.

5

P.T.O.



(C) Answer the question in one or two lines :
(i)  “Sampling should be free from bias” is it true or false ? State the reason.

(i) Which methods are useful to test the reliability (authenticity) of

questionnaire ?

(iii) ~ State the main difference between data and information.

3. (A) From the following data obtain the regression equation of x, on x, and x;.

If x, =10 and x; = 15 then obtain the value of x,.

6,=2,6,=3,0;=4

OR
Determine the mean, median, mode, Q, D, P, and variance for the following
data :

14.3, 14.7, 13.9, 15.9, 10.5, 17.7, 14.1, 15.1, 14.4,710.0, 13.9, 15.3, 14.7, 12.2,
18.5

(B) Obtain co-efficient of determination from the following data and interpret it :

Age of Husband |72 |71 66 |67 |68 |70 |69

Age of Wives 73 | 71.164 |67 |70 |68 |63

OR

Obtain co-efficient of mean deviation and co-efficient of quartile deviation from

the following frequency distribution :

Observations | 8.5 | 7.5 | 6.5 | 5.5 [ 45 | 3.5 |25

Frequencies | 6 30 |8 |60 |20 |6 2

(C) Answer the following :

(i)  Write the interpretation of ry, 5.
(ii) Obtain harmonic mean of 2, 3, 8, 10, 12.
(i) IfQ,;=35,Q;=12,x= 13 and S.D. = 9.15 then find co-efficient of variation.

DP-116 6
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Study the performance of four detergents at four different water temperatures,
the following ‘Whiteness’ readings were obtained with specially designed

equipment : 7
Water Detergent | Detergent | Detergent | Detergent
Temperature A B C D
Cold Water 110 115 107 112
Warm Water 112 120 110 116
Hot Water 114 107 109 110
Very Hot Water 108 116 120 108

Perform a two-way analysis of variance, by using coding method subtracting 110
from each data value.

[Given F(9, 3) =3.86 and F(3, 9) = 6.61 at 5% level of significance]
OR

The relation between general knowledge and English knowledge of 200 students
of M.Com.-Sem-I is given below, test the hypothesis that “Both attributes are
independent” by using 2 — Test.

English General Knowledge
Knowledge | Good | Medium | Poor
Good 43 26 14
Medium 34 28 7
Poor 07 12 15

[X 6.05 = 9-49]

A sample of 256 units gives sample mean 50 and variance 16. Can we say that the
mean of population is more than 52 ¢ [Z o5 = 1.96] 4

OR
The random-sample of size 10 and 12 respectively are drawn from two normal
population and for that X 1 =24, X , =28, Slz =25 and S% = 36.
Test the hypothesis that the “population mean are equal.” [t o5 = 2.09]

Do as direct : 3
(i)  State the main difference between type-I error and type-II error.
(ii) Define Null hypothesis.

(iii) What is unbiased estimator ?

7 P.T.O.



5. (A) Attempt any three :
(i)  State any two characteristics of research.
(ii)  State any two purposes of research design.
(iii) What is the meaning of sampling error ?
(iv) What is Systematic Sampling ?
(B) Multiple Choice Question : (Do necessary calculation)

B If2 (- 5 =49, % (x, — ¥,)> = 192, n; = 8, n, = 9 then

Fcal -
(a) 3.43 (b) 3.83
(¢) 0.29 (d) None of these

(ii) In binomial distribution n = 5, acceptance region is x > 2 'and Ho: P =1
V/S H, : P = "4 then the probability of type-I error =

1 3

@ 35 ® 76
5
©) =5 (d) Noneofthese
32
(iii) Correlation co-efficient ry =0.79.8, =539.8 =447 then byx =
and b)Cy =
(a) 0.66, 0.95 (b)y 0.24,0.58
(c) 0.95,0.66 (d).. None of these

(iv) Xfd = 0, =f = 131, Zfd* = 582, A = 80, i = 10 and z = 80, then Karl
Pearson’s co-efficient. of skewness = .

(@ 0 b 2.1
© 1 (d) None of these

DP-116 8
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RAL: (1) vl ol A58 L EUA 8.
(2) Besycer ARl usUL 8.
(3)  2AUSsSIURARL SRSl B Ul o 2ANEl 8.

1. (A) ULaA AlrA AR 521 WRALBLS AL Ao Al UsIRL AR Aol 7
EIOC)
AU eAAL 22 el AWM AU HEUI5 HI2 YD HMES] UEARAUR HHAdl
(B) 13 o GlAL oyellod AL : 4

(i) delRs AleA-L eeell oveudl.
(i) URUBLS Al HOMd Rigidl 25Hl Aol
(iii) e UEULAL Hu He1RAL ZEHLUHAAL.
(C) A=A ALSAHL o lloH @l : 3
(i) LS UL 242k Aol
(i) URLAUQWHAAL U A oL @Rl el
(i) AWeA Ao ALAL USIRIAL S5t AL Ul

2. (A) wacled 9] 2 d-l ARAAL (Framing)-l WIERLL U[RAR AHAdL. 7
AL
edlddl [Heglt 2 Biri-ietadl M-l vl 2dl, Birt-detadl el
USRL A[ERAR Aol
B) ARAL HUEAL uzell “ofl 2AlesL A 2l LR USIRAL U UYL ASLEIRL 2 4
G 0-5 | 5-10 | 10-15 | 15-20 | 20-25 | 25-30
g | 2 3 10 9 4 2
UL

sleslsrelAl urvul 2, del GulalL Aol

DP-116 9 P.T.O.



(C) A$-0 UsAHL UHAL Lol vl :
() “[eal vatid Hyd dlg WS 24 [ v 85 W1 ¢ sReL vl
(i) wstel-l [Qau-Rial AsRIcl 12 565-58 U laRAlAl UL SIAUML AL & 9

(i) HUSL A LS dRAAL HUA dglad @l

3. (A) sL-98L AR USIRAL Sleroyre UR YEL-YEL USIRAL dlUHIA (Water temperatures)
BRI ML AL Ao MRRUM 2S5 HIRL USRAL Rl $36l AtH-Al SRLAURIAL
U 56l (Whiteness) L XLSPLARLHoroL € -

wolldriid | Sleryz A | leryz B | Sl C | Slered+2 D
&g Wl 110 115 107 112
§slo el 112 120 110 116
AR el 114 107 109 110
2 AR LRl 108 116 120 108

€35 2dls-UMiall 110 olg 531 coding (el G-l [ARe1 Y2201 s3L
[5% A1dsdi-l 5224 F(9, 3) = 3.86 24 F(3, 9)=6.61]
)Yl
A=Al HUlScll Buzell Heas, HeR2, GES Q;, Do, Py 2 (AU 2L

14.3, 14.7, 13.9, 15.9, 10.5, 17.7, 14.1, 15.1, 14.4, 10.0, 13.9, 15.3, 14.7, 12.2,
18.5

(B) 256 561 A5 (A8l He1s 50 2 [AAR0L 16 6. dl 2AMEL 3 581 A8l 3 11
HeAS 52 SRAL LB 1 [Z o5 = 1.96]

{2l
Ol WML qHBHE cllBal 10 2t 12 253l A qezs [Redl W X | = 24,

X =28, S7 =25 A S5 = 36 8. ol AH®AL W25l WA 8. Al uRseu-AlA,
URI&BL S [t o5 = 2.09]

(C) | HRLHYOL vl :
(i) HAH USRAL ¢ 24 ol UsiR-L @ 422 HuA dgldd @l
(i) [FRsRelR uRsEUAHL urvAL AL
(iii)  2AA(Grdd 21015 Bled g ?
DP-116 10



4. (A) R el el Burall x; 4 x, 2 g Burd [ ot u3lsreL Wl A x, = 10

(B)

(©)

DP-116

Bty = 5 €l cll vy <l B 2l : 7

L
~ ~ . IS ~ ~ ~ c
Mg = 2/3 2t 2B, YllgHir 100 & IRl 2t ogBL-2geL il Yl
el :
o 2011 | 2012 | 2013 | 2014 | 2015/| 2016 | 2017

Geulg arvidL 120 132 145 161 186. | 210" | 225

A el WSl Gurall YRl irdRlvd s 2 d Gurall 20201 AL

Geulg e, el sl - 4
ay 2005 | 2007/ | 2008 |2009 |2012 |2015 |2016
GouleA soR 2L | 2 3 5 6 10 14 15

2l

{12 el IR Bl Gurall HIRH qUSLS LWel -

ay Q 19 Q5| Qq

2013/ (58 |56 |61 |65

2014 |59 |56 |52 |70

2015 |63 |63 |67 |68

2016 |53 |51 |58 |60

UL Al yeussreL Aol 3
22l
LS YellHIAAL USIRL AL 25l @il
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(1)

(i)
(iif)
(iv)

HLWEAAL I d A @gell el
UHIRLS Aell derol Al A& AR Ll HaulgiA evil.
(el el 21 @vil.

ks (el 2lea g ¢

AR A [Ased wRig 531 (ULl 3L 6.)

(@)

(i)

(iii)

(iv)

-~

M (v, — 7)) =49, % (x, - ¥)> =192, n;, = 8, n, =9 &4 dl
F =

cal

(a) 3.43 (b) 3.83
(c) 029 (d) dsuRL sl
(8-l [Aarerin =5, 2<lsld Mg x> 2 24 Ho : P=1% V/S H, : P =14 ¢4

ol uAH USR] el Ued-l=

@ 3 ®)

(c) % (d) . 25yl gl

M URUOS 1, =079, S, =539, S =447 S Al b, = i
b,y =

(a) _0.66,0.95 (b) 0.24,0.58

) 0.95,0.66 (d)  2sueL gl

~

Sf =131, ofd = 0, =fd?2 = 582, A = 80, i = 10 2 z = 80 &A dl
slel= RARUAAL [QAoHdls =

(@ o0 (b) 2.1
© 1 (d) sueL gl
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. (A)

(B)

©

2. (A)

B)

DP-116

(2) Use of calculator is allowed.
(3) Values of statistical tables are given in questions.

Define Research Design. Describe various types of experimental research design
in detail.

OR

Write the meaning of Research. Explain criteria of evaluation of research study in
detail.

Answer any two :

(i)  State the characteristics of applied research.

(ii) Explain basic principles of experimental design in short.
(iii) Explain main points of Research process in short.
Answer in two or three lines :

(i)  Give the meaning of Qualitative Research.

(ii) State any two characteristics of good research.

(iii) State only the names of types of research design.

What is Questionnaire ? Explain its steps of framing.
OR

Define probability sampling and non-probability sampling. Explain types of non-
probability sampling with illustration.

Draw “Less than and more than” types of cumulative frequency curve from the
following data :

Age 0-5 |5-10 | 10-15 | 15-20 | 20-25 | 25-30

Frequency | 2 3 10 9 4 2
OR

Define Tabulation. Explain it’s uses.

13 P.T.O.
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(C) Answer the question in one or two lines : 3
(i)  “Sampling should be free from bias” is it true or false ? State the reason.

(i)  Which methods are useful to test the reliability (authenticity) of
questionnaire ?

(iii) State the main difference between data and information.

3. (A) Study the performance of four detergents at four different water temperatures.
The following ‘Whiteness’ readings were obtained with specially designed

equipment : 7
Water Detergent | Detergent | Detergent | Detergent
Temperature A B C D
Cold Water 110 115 107 112
Warm Water 112 120 110 116
Hot Water 114 107 109 110
Very Hot Water 108 116 120 108

Perform a two-way analysis of variance by using coding method subtracting 110
from each data value.

[Given F(9, 3) = 3.86 and F(3, 9) = 6.61 at 5% level of significance]

OR
Determine the mean, median, mode, Q,, D,, P, and variance for the following
data :
14.3, 14.7, 13.9, 15.9, 10.5, 17.7, 14.1, 15.1, 14.4, 10.0, 13.9, 15.3, 14.7, 12.2,
18.5
(B) A sample of 256 units gives sample mean 50 and variance 16. Can we say that the
mean of population is more than 52 ¢ [Z ;s = 1.96] 4
OR

The random sample of size 10 and 12 respectively are drawn from two normal
population and for that X | =24, X , =28, 812 =25 and S% = 36.
Test the hypothesis that the “population mean are equal.” [t o5 = 2.09]

(C) Do as direct : 3
(i)  State the main difference between type-I error and type-II error.

(ii) Define Null hypothesis.

(iii) What is unbiased estimator ?
DP-116 14



4. (A) From the following data obtain the regression equation of x; on x, and x;.

If x, =10 and x; = 5, obtain the value of x,. 7
6,=2,0,=3,0;,=4
X =2,%=3,x;=4
r, 0.7, Iy = 04, r; 0.6
OR
By taking if ﬁ = 2/3 and initial forecast is 100. Determine the production
forecast for different year :
Year 2011 | 2012 | 2013 | 2014"| 2015 | 2016 | 2017
Production in lakhs ¥ 120 132 145 161 186 210 225
(B) Fit a straight line to the following data and form in forecast the production for the
year 2020. 4
Year 2005 | 2007|2008 {2009 |2012 |2015 |2016
Production ‘000’ tons | 2 3 5 6 10 14 15
OR
Find seasonal indices for the following time series :
Year | Q; {Q, Q; [Q,
2013 58 |56 [61 |65
2014° [ 59 (56 |52 |70
2015 |63 |63 |67 |68
2016 |53 |51 |58 |60
(€) Explain analysis of time series. 3

OR
Write a short note on types of Business Forecasting.

DP-116 15 P.T.O.



5. (a) Attempt any three :
(i)  State any two characteristics of research.

(ii)  Write the limitations of method of moving average for finding trend in time

series.
(iii) What is meaning of sampling error ?
(iv) What is Systematic sampling ?
(b) Multiple Choice Question : (Do necessary calculation)

Q) I (x - x)=49 % (x, - 5,)>=192, n =8 n, =9 then

Fcal -
(a) 343 (b) 3.83
(c) 0.29 (d) None of these

(i) In binomial distribution n = 5, acceptance region is.x > 2 and Ho : P =
V/S H, : P =" then the probability of type-I error =

1 3
@ 33 ® T
5
© BV (d) None of these

(iii) Correlation co<efficient Ly = 0.79, S, = 5.39, Sy = 4.47 then byx =

and bxy =
(a) 0.66,0.95 (b) 0.24,0.58
(c) ..0.95,0.66 (d) None of these

(iv) =fd =0, f = 131, =fd> = 582, A = 80, i = 10 and z = 80, then Karl

Pearson’s co-efficient of skewness =
(a. 0 (b) 2.1
) 1 (d) None of these

DP-116 16



