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BACHELOR’S DEGREE PROGRAMME
Term-End Examination

0 1938 June, 2015

(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 questions no. 1 to 6. Calculators are
not allowed. You may want to use some values

given at the end.

1. (a) The proportion of male and female students
in a class is found to be 1:2. What is the
probability that out of 4 students selected at
random with replacement (i) 2 or more will

be females (ii) no male student is selected ? 4
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(b)

(b)
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50 students selected at random from
500 students enrolled in a computer crash
programme were classified according to the
age and grade points giving the following
data :

Agein Years
Grade Points | Below 20 | 21 — 30 | Above 30
upto 5 3 5 2
51-175 8 7 5
76 —10-0 4 8 8

Test at 5% level of significance that age and
grade points are independent. (You may like
to use the values given at the end of the
question paper.)

Packets of certain washing powder are filled
with an automatic machine. If the weights of
the packets are normally distributed with an
average weight of 5 kg and a standard
deviation of 50 gm, find the percentage of
the packets having weight above 5-10 kg.

A steel rod is subjected to stress. The tensile
strength of the rod at different values of the
stress are recorded. Find a relation between
the tensile strength and the stress. The data
is given below :

Stress (kg) : 10 9 7 8 11
Tensile strength (m/kg): 6 3 2 4 5

Predict the tensile strength at a stress of
5 kg. ‘
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3. (a) An executive makes on an average 5
telephone calls per hour at a cost which may
be taken as ¥ 2 per call. Determine the
probability that in any hour, the cost of the
telephone calls (i) exceeds ¥ 6, (ii) remains

(b)

(©
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less than ¥ 10.
In a watch factory,

watch cases are

manufactured and the production for ten
years is given below. Determine the trend

values by using a 3-year moving average.

Year . Production
(in 1000 tonnes)
2001 26
2002 27
2003 28
2004 30
2005 29
2006 27
2007 30
2008 31
2009 32
2010 31
Plot the values and interpret.

Which statistics is a point estimate of

variance when the random sampling follows
normal distribution ? Justify.

3
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4. (a)

(b)
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Let a population of 200 units be divided into
4 strata of size Ny = 20, Ny = 30, Ng = 100,
N4 = 50 and let the corresponding sample
sizes allocation to these 4 stratas be n; = 6,
ng = 8, ng = 30, ny = 16, respectively. Also let
the value of Yhi of study variable for the ith
unit in the ht? stratum (1 < h < 4) be given
by Yhi = h for all i. Calculate the value of
the terms Yy, Vi 0121, S}21 and s121. The
symbols used here have their usual
meanings.

A company wants to test whether its
3 salesmen A, B and C have the same selling

ability. Their records of sales (in ¥ 1000)

during various months are given below :

Salesmen | April | May [ June

A 16 | 21 18
B 22 | 20 15
C 25 24 | 16

Prepare "an ANOVA table and test the
hypothesis that the mean sales per month of
all the salesmen are equal at 5% level of
significance. (You may like to use the values
given at the end of the question paper.)
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5. (a)

AST-01

The following table gives the number of car

accidents in Delhi that occurred during

various days of the week :

Day Number of accidents
Day 1 14
Day 2 16
Day 3 8
Day 4 12
Day 5 11
Day 6 9
Day 7 14

Test at 5% level of significance whether the

accidents are uniformly distributed over the

days of the week. (Y ou may like to use the

values given at the end of the question

paper.)
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(b) Suppose from a total of 120 guava bearing
trees in a village, 5 clusters of 4 trees each
are selected and yield (in kg) recorded is as
given in the following table :

Cluster Yield (in kg)

Number Tree 1 Tree 2 Tree 3 Tree 4

1 2 22 8 6

2 26 10 19 11
3 4 4 2 15
4 10 2 4 7

5

9 15 10 10

Estimate the average yield (in kg) per tree of
guava using cluster sampling method and
simple random sampling method. 5

6. (a) Of the 200 people selected randomly from a
large city, 120 were found to be in favour of a
more liberal divorce law. Obtain a 95%
confidence interval of the proportion of the
people in the city who favour more liberal
divorce laws. 3

(b) The number of defects in 20 items are given
as

2,0,4,1,0,8,0,1,2,0,6,0,2,1,0,3,2,1,0, 2.

Find the suitable control limits and plot the
graph and interpret it. 5

AST-01 6



(¢) A sample of size 3 is to be selected from a
population of 10 households. List all the
possible samples by

(i) . Linear Systematic Sampling
(ii) Circular Systematic Sampling
Also compare the two. 2

7. Find which of the following statements are True
and which are False by giving justification. = 5x2=10

(i) Sampling distribution and Standard error
are same.

(ii) If the sample follows normal distribution,
N (u, o), then Y is the point estimate for p.

(iii) The number of six-digit telephone numbers
generated with distinct digits is 98,

Gav) Control limits in control charts are based on
normal distribution.

(v) For a uniform distribution f{x) = 1; 0<x< 1,
Ex)=1.
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Some values for use, if required :

F-values xz-values Normal values| Exp-values
P(z < 2)
1 6,0.05 =514 | x2 0.05 =949 -5 _.
X4,0-05 - 0-9772 e 0-0067
PO <z<?2)
. 8,005 = 407 {x%, 0.05 = 2102 -3 _.
X12,0-05 — 0-4772 e 0-0498
; P(0<z<21)
6,001 =109 | 52 o 05 =1259 _
’ = 0-4778 |10 =0-00004
AST-01 8



T.gq.A.-01

A I FRAHH
| i g
A, 2015

(TTERYEAE ATGAHHA)
v.Ta.A.-01 : Qifeadha aaich

57 - 2 o2 B aH 3% : 50
(FT FT: 70%)

 Flg: WG T WA ARGT 17T 136 7 T
T Y9 & IW JAW | Fepac F1 TN I #
spfy 7@t & 1 g e7-v7 & 3 4 fev 1w it #
7T GqHT 8 |

1. (%) Th HaM § dgd AR eAglRAl w1 AU 1:2
qrEn T | ok F |y Aigesdn g T 4
el § @ 6) 2 W fer wefeat @
(ii) IS T TET &, sl F ARSAT R ? 4
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(@) HFI w9 T & Fmifea 500 faenffat o 4

50 ferenfelet =1 Trgesa gt 3% ang iR i
fogati & omEr affipa e mm ek
Frafafga stiwe = 3w
(3 79 7).
e fag 2089 | 21-30 [308 FW
5 T 3 5 2
51-175 8 7 5
7-6 — 10-0 4 8 8

5% Frefehdl TR W Fiw Hifve i g ok I
fog @ 8 | (39 yWwE F @ ° fou e
T T JERT H Eohd & 1)

2. (%) forelt anfsm aiset & el =1 adfes wefm
¥ 5 S 2 | 3fe %S w1 e offea avH
5 fem 3R 50 um W faeem e yeRE:
aféd B, @ 510 fFm @ w@r 99 @ kel
%1 g ma hIfe |

(@) s e $i 38 W Yidsd o ST @ |

giteer & fafim aMl W 88 6 o9 SSaa &
e fomm St 2 | ufeset @i o9 we@ar &
o= Tra-y g i | g iee A9 fer o
g

gfqeer (feem ) . 10 9 7 8 11

T YSAa (M) 6 3 2 4 5

5 fem wfieet W T Ye@d w1 qaEigae

HifStT |
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3. (%) & Al T 2 vfa chiwm wid i s «w
gfd wer ud 5 Hi@ war & | T8 Tehar
fyifta A 6 fedt B 92 3 2P =ia
$ a1 T 6 ¥ ftrew deft, i) T 10 ¥
&1 @t | 4

(@) wdt & & HH A, at F A s I @
I T8 auf w1 Icqred 9 fewr mn @ | i aut
¥ ufmm ofwd @ wafw um fuifa

HfSm |

CL| Iqre (1000 21 o)

2001 26

2002 27

2003 | 28

2004 30

2005 29

2006 27

2007 30

2008 31

2009 32

2010 31
adl Hl oMfgd fifie ok Iwht =TEm
ST | 4

(1) = Igfew wfoeem yom=m: dRd R, @@

HH-A g a0 F forg e g @ 2
gf® v | 2
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4. (%)

(@)
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am ofifsw 200 Al i wEfR H ™
N; = 20, Ny = 30, N5 = 100, N, = 50 % 4 &
o fopam Stran @ ot 9 &fifg fb s 4 =l &
Tq vfagyl MY oAEed %A np = 6, ng = 8,
ng = 30, ny = 16 & | F7 ft 7 AT fF hd TR
(1 <h<4)F i 568 & foU s S v,
AR af i% W Yy, =h o o e 2 |
W Ty, 5y 0 ol, S2 o 2 3 WA A R
Hfe | 777 wgH Tl & o "= e § |

TF S I8 a9 R 9ed ? B w3 e

dF GemAa A, B 3R ¢ i w94 (fgea) i

Jrgar g 2 | fafim wig & dm sah faht
#1 et (T 1000 %) R e w2 -

Feutr |oriet W |

A 16 |21 18

B 22 120| 15

C 25 24| 16

ANOVA areft s913T 3R 30 gfteheqan 6 Sig
FifT 6 5% Tredear T W aeft deadq &
gfq wg mex fasht sUsw 2 | (39 YHIT &
3 o feu e Al w1 T H TR B 1)

12

4
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5. (%) FafaReq @ifes o s<e & fftm A+

;ﬁmﬁwﬁﬁgﬁmgﬁm&ﬁﬁﬁwtﬁﬂi
fa gHesit i wem
fa1 14
T2 16
fs 8
f 4 12
fas 11
e | 9
AT 14

5% arefhal &R W e Fifse fh w1 g
& f&l # g8 qHe e wwuwa: §Rd § | (W
Y99 & ofd § R U qEl %1 y@ g
g1) _ 5
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(@) #W i ww e A ImEg & FA 120 Bl
9 g4l § A 4-4 98 & 5 TS A M I’K

frerg it 7 dgran (foem #) Fratafaa wfesm
AR ER
s e (fem #)
WA g1 392 I3 IF4
1 2 22 8 6
2 26 10 19 11
3 4 4 2 15
4 10 2 4 7
5 9 15 10 10

Tog idae Rt o aw@ agfe® g
fafy grr smree & wid g9 i aima IgER
(R &) =1 armeRem IR | 5

6. (F) TH &3 TR V IgeSAT A ¢ 200 A A @
120 @R G (R qATH HFF S T4 H 9T
T | S AN QT IQR qATh HET & 99 H 3
S A % U B 95% favarar i
e IR | 3

(@) 20agAid e Ao fadmEe:
2,0,4,1,0,8,0,1,2,0,6,0,21,0,3,2,1,0, 2.

$ifre ot seht = Hifv | 5
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() 10 vREwi i wnfed #§ @ W 3 1 wlace g
T | fefefea grr et awfaa wfest #

geftag il
(i) ew wueag vie=w

(i) geia g gfdem
A1 ger ot i ) 2

7. i ufga sase & Fafafaa & @ S92 w9 @ r
2 M P I : 5x2=10

() Sfo=Ea e o as qfe S T §
Gi) IR yfvewt W= qH, Ny, o), ITE
FA1 ], a9 p o e fog smeher Y R

(ili) STTFI-FT FAhl ¥ AT ©: IFHl I B
T oh wEm 987 |

Gv) T =l # g @il swme 9 w
amaTid Bt & |

(v) THEaH & fix) = 1% ¢ 0 < x < 1,
Ex)=1.
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T & T FT Am, aﬁaimwg?

FaM x 2T JHH H Exp-AH
P(z < 2)
6,005 =514 | x% g.05 = 9-49 -5 _q.
4,0-05 - 0-9772 e 0-0067
PO <z<?2)
8,005 =407 |x% 0.05 = 21:02 -3 _o.
,0-05 _oarz | € =0 0498
_ | PlO<z<21
,6,0.01 =109 [ x2 505 =12:59 2<2D 1 10 _ 0.00004
= 04778
AST-01
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