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BACHELOR’S DEGREE PROGRAMME
(BDP)

M15=2- Term-End Examination

June, 2017
(APPLICATION ORIENTED COURSE)
AST-01 : STATISTICAL TECHNIQUES

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 7 is compulsory. Attempt any four
questions from the remaining questions no. 1 to 6.
Use of calculators are not allowed. You may want

" to use some values given at the end.

1. (a) Construct a continuous . frequency
distribution for the following heights (in cm)
of 50 students in a class and draw its
frequency polygon : 4

146 156 152 167 178 180 172 162 148
153 161 173 163 174 147 179 148 151
168 172 165 173 172 180 175 145 153
154 162 164 170 172 160 161 158 152
163 165 170 168 158 149 155 160 150
149 167 176 169 159 '
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(b) In a partially destroyed laboratory record of
. an analysis of correlation data, the following

results are legible :

The equations of two regression lines are as

follows :
3X +12Y =19
3Y + 9X =46

Obtain (i) mean values of X and Y; (ii) the
values of regression coefficients; and (iii) the

value of correlation coefficient.

2. (a) The frequency distribution of marks of
230 students in a statistics paper in a class
is given below :

Class Interval | Frequency

10-20 12

20 - 30 30

30 —40 ?

40 - 50 65

50 — 60 ?

60 — 70 25

70 — 80 18
Total 230

Given that the median value of distribution

is 46, determine the missing frequencies.
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(b) 25 samples of 6 items each were selected from
the assembly line of a machine. On
measurement of a critical dimension, the
mean of 25 sample means was reported as
10-81 inches and R as 0:0025 inches. Compute
the control limits for the X and R charts.

[You may use the values given at the end] 4

3. (a) There are 40 pages in a book nﬁmbered from
1 to 40. A page is opened at random. Find
the probability that the number of that

opened page is a multiple of 3 or 5. 2 .

(b) An insurance company insured 1000 scooter
drivers, 3000 car drivers and 6000 truck
drivers. The probabilities that the scooter,
car and truck drivers meet with an accident

~ are 002, 0-04 and 0-25, respectively. One of
the insured drivers meets with an accident.
What is the probability that he is a (i) car
driver ; (ii) truck driver ? 4

(¢) If the random variable X is normally
distributed with mean 80 and standard
deviation 5, then find (i) P[60-5 < X < 90]
and (ii) P[| X - 80| < 1].

[You may use the values given at the end] 4

4, (a) The monthly income (in ¥ lakhs) of five
- employees in a company are as follows : 25,
20, 30, 15, 10. (i) List all possible samples
" (without  replacement) of size 2
(ii) Compute the mean of all samples and
set up the sampling distribution of sample
mean. » 4
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(b)

5. (a)

AST-01

1000 students at college level were graded
according to their IQ levels and the economic
condition of their parents, as follows :

Economic 1Q Level

Condition High Low Total
Rich 230 170 400
Poor | 470 130 600
Total 700 300 1000

Test the hypothesis that the IQ levels are
independent of the economic conditions at
1% level of significance.

[You may like to use the values given at the
end]

A company appointed four salesmen A, B, C
and D and observed their sales in three
seasons — Summer, Winter and Monsoon.
Test whether the average sales of the four
salesmen differ in amount (in ¥ lakhs) as
given below by one-way analysis of variance
(ANOVA) using observations after taking
deviation from 30.

Salesmen
A|B| C|D
Summer | 36 | 36 21 35 | 128
Winter 28 | 29 31 32 120
Monsoon | 26 | 28 | 29 29 112
Total 90 | 93 81 96 360

Season Total

[You may use the values given at the end]

4



(b)
6. (a)
(b)
AST-01

What is cluster sampling ? How does it differ
from stratified sampling ? Give examples of
each to suggest the usefulness of both
samplings.

Calculate the 5-yearly moving average for
the following data of the profits of a company

(in ¥ lakhs) during 1995 to 2010 :
Year Profit (in Year Proﬁt (in
¥ lakhs) ¥ lakhs)
1995 230 | 2003 90
1996 - 260 2004 130
1997 | - 280 2005 | . 110
1998 320 2006 140
1999 200 2007 120
2000 120 2008 90
2001 120 2009 | 30
2002 100 | 2010 10

A population of size 10000 is divided into |

4 strata. Their sizes and standard deviations
are given below :

Strata

I II | III v
N; =size | 5000 | 1000 | 2000 | 2000

S; = 25 10 15 20

1

A stratified random sample of size 500 is to
be drawn from this population. Determine
the sizes of samples from these strata, in
case

(i) Proportional allocation is used.

(ii) Neyman’s optimum allocation is used.

6
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7. Which of the following statements are ‘#rue’ and

which are ‘false’. Prove by giving justification. 5x2=10

(a)

(b)

(c)

(d)

(e)

The number of samples of size 3 with
replacement from a population of size 6 is
20.

If the odds in favour of an event A are 3 : 4,
then the probability of occurrence of A will

 be 4/7.

If the level of significance is the same, the
area of the rejection region in a 2-tailed test
is less than that in a 1-tailed test.

There is no seasonal variation in an annual
time series. ' '

In a binomial distribution, if X represents
the number of successes in 25 trials and the
probability of success at each trial is 0-5,
then the standard deviation of X is 2.

Some values for use, if required.

xz-values F-values Normal values \ztl};z
X2, (1)=384| Fsy (3,8) =883 | IO ke 22] = | A, =0483
x2, (1)=663|Fig (3,8) = 27-48 ng 9<7$]2= Dy =0
x2, (4) =133 |Fsg 4 19 = 59117(F10 o ;9‘;‘2] =D, = 2:004
Xsq (4) =949 Pio ; g 1<0%'81 =
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(STTERHAE ATGTHHA)
. 9. A.-01 : Gifeadhia dedtesh

Gay : 2 0 ' SIRBTH 3% : 50
' (FcT HT: 70%)

FZ: ¥ G 7 HRE 3 | T T T 136 73 g
TR T & IR G0 | Fopac] T I #H
sigala g 8 | 39 37 7 /Y Te Fo Al F AT
FGHd 8 |

1. (%) @ ®an #§ 50 oE 6 Preafafes e
(@t #) & U Gaq IRERar s §\RY 3R
36T TRENAT S84 IRAEd HIRT 4
146 156 152 167 178 180 172 162 148
153 161 173 163 174 147 179 148 151
168 172 165 173 172 180 175 145 153
154 162 164 170 172 160 161 158 152
163 165 170 168 158 149 155 160 150
149 167 176 169 159
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(@) wh Gegsy 3Afhe & favaur & SERTIITE

afor 1 Tl St nifie §9 & T8 8 T B,
I8 ¥ fa=fifad 1 T9se 9 8 9gT ST Tehdn
?:
3 wHTEer W@ & gt Frefefed €
3X +12Y = 19
3Y + 9X = 46

- (i) X 3R Y % uTed WM, (ii) FEIHAO TR

wH; 3 (i) TEHY 0T b HH Ied HINC | 6

2. (%) TH Ha A AT % w230 frenfie

AST-01

% 3hl 1 TRARAT e |9 fear o 2 -
A=A TRETAT
©10-20 12
20 - 30 30
30 — 40 ?
40 — 50 65
50 — 60 ?
60 — 70 25
70 — 80 18
A 230
fen mn B o6 seq f w1 A= 46 B,
qw sRerard fFutfa Hifv | 6
8



(@) #xfm A Wreehh @ A 6 TG *
25 gfdest g3 MU | wifdw AW F WU W
25 yfdesl wiedl w1 wew 0-81 ¥ MW R,
00025 39 9T T | X IR R =R & fow
Freifya damd rfiresfera HifsT |
[319 37d ® feU 7T AET 1 THT L T 8] 4

3. (%) Th G&aeh o 18 40 I T IA 40 TS F |
TH U5 Ao WA Sl @ | gEeh! JiRiedr
T e 6 @i T gs3 i wean 3 A1 5 H
oS B | 2

(@) wh imr w1000 THA FESA, 3000 FR
grEall 3 6000 T SIEA 1 T Hdl B |
el TThaTd 3 Thet, R 3 g ATl hi
gefeT gt SHHE: 0-02, 0-04 3 025 8 | i
U T ATl A A TH H gt Bt 2
ol 1 WRkar § 6 98 () FR =@E 2
(ii) T ATAS & ? 4

() IR Igfes = X yam=m: sfkd 3, e
: ey 80 3N " fa=e 5 8, d9 W@ HIfe
(i) P[60-5 < X < 90] 3R (ii) P[|X - 80| < 1I.

[oa 37a & f3T ¢ AHT 1 T H R 8 4

4. (%) @ wE & ulw FHEiE it wEE o™
(z @@l #) 39 TR g : 25, 20, 30, 15, 10.
() MY 2 & ot wwfqa wfoes (fom
gfaeamd) it gEt SR i) |t foewt &
arew AfRfa Hifcle 3k gfaesdt mer
gfeaae e SR | 4

AST-01 -9 PI:0.



(@) ias &R & 1000 foenff & 9% Mgy,
W AR I A H e feafa &

e e Seftag ok
el feufa e B =
el 230 170 400
fadda 470 130 600
Fd 700 300 1000
gfehea &1 wligu Hik 5 am.Ry, wR
1% aeferdl T W 3T feufeat & w@aa 8 |
[319 3fa # fou ¢ 9ET 1 YA T Gehd 3

5. (%) U Ht, =R fashar A, B, C 3R D i fgfe
Ft 8 3R f wemt — mff, wdf ot W H
37ht fafspat 1 Jeor et B | JEon w1 30 |
e Ad gu wHaT Ffletr ANOVA &1 S&m
b s Hifo 75 71 = w1l fasparett 6 fash
$ 3Nga wEd (T @@l #) e R @ T

fersha
MABCDW

Tt 36 |3 | 21 | 35 | 128
gl 28| 29 | 31 | 82 | 120
aegd (26| 28 | 29 | 29 | 112
Fd 90 | 93 | 81 | 96 | 360

[y i 3 T v 4 i e e B
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(@) T=8 yieas" w1 ? ? 98 wWia vfdsaw @
firm 2 2 31 yfaal & swRfiar sam & faw
T o IS ST | 4

6. (%) a8 1995 ¥ 2010 % QU4 HEHA b @l
- (z @@ ®) & frafafga it & fou 5-adffg

Tifema 3fEa gitewfera Hifse 4

: Sk ™

T fewmdty| ™| (et
1995 230 2003 90
1996 260 2004 130
1997 280 2005 110
1998 320 2006 140
1999 200 2007 120
2000 120 2008 90
2001 120 2009 30
2002 100 2010 10

(@) 10000 MM $ FAfE w4 Tl A fawlea
forar Smar @ | 39k S SR e freem

e fou e - W
' I I | m | Iv
N, = 3™@ | 5000 | 1000 | 2000 | 2000
S; = 25 | 10 | 15 | 20

34 gAf @ M 500 FH TH wWha Agfoas
whige feen S 8 | @ & ufewt %
g feifa Hifsw, afe
() AUt e &1 s foRn Srar @ |
(ii) %ﬂq%wﬁammm%mm

| 6
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7. gfR wftq sase f& fefafea & @ 98 $91 ‘a7’
2 I B ‘o |
(%) T 6 <l @afee | fomr wfereemem & 31w 3

% gfaesl i g&Im 202 |

(@) afe uh e A U5 § GG 3: 43, 99 A
¥F ufed an 1 wiiRmesar 4/7 Bl |

(1) afe arefehar 1 TR @9F 7, 99 fg-g=at s
F refihR 92N 1 B Thel-geat ThEu @
4 F |

(u) afier e Avft § S Mot sgaTa T gaT R |

(g) foue sea #, afe X, 25 ST H Wowarar i HE&A
% FEfia ar ® 3R g JAm i g%
&1 TiRrehar 0-5 ], a9 X o1 A foe 28 |

Ife smavaes A, A TS HIAT BT TN W Thd ¢ |

5x2=10

x2- AH F-AH YW UE | 3 OH
X%, (1) =384| Fq, 3,8) =883 | FI0<2<21= A, - 0483
X%, (1) =663 Fiq 3,8)=2748| P<2=| D =0
1oy (4 =133|F5q (4, 12) = 59117 He 3.3;92'2] =D, = 2-004
X5, (4 =949 P[0 3 g 1<0(E);-8] =
AST-01 12 s
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