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BACHELOR’S DEGREE PROGRAMME
(BDP)
- Term-End Examination

a1 1_?2 | Décember, 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 is not allowed. You may
want to use some values given at the end.

1. (a) Draw a piechart to represent the
' expenditure of ¥ 100 of a family over

different budget-heads as given below : 4
Item Expenditure
(in ¥)
Food 25
Clothing | 15
Education 20
Transport 10
Outing 10
Misc. 05
Saving 15
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(b)

2. (a)

(b)

(0

3. (a)

The yield (Y) in wheat corresponding to
fertilizer doses (X) is as given in the
following table :

X(kg) |9]8|7]|7/6[4[3[3|1]|2

Yke) |719]718(7[(3]6]1]22

Fit a regression for the yield (Y) on the
fertilizer application (X). Also, predict the
value of yield at the fertilizer dose of 5 kg.

The first of the two sample has 100 items
with mean 15 and standard deviation 3. If
the whole group has 250 items with mean
156 and standard deviation +1344, find

the standard deviation of the second group.

What is meant by a Time Series ? Explain its
different components with illustrations.

Draw a systematic sample of size 5 from a
population of size 20 by taking a suitable
random start.

The following data refers to visual defects
found during the inspection of the first
10 samples, each of size 50, from a lot of
‘Two-wheelers’ manufactured by an
automobile company :

Sempleno.: | 112]3]4]5]6]7]8[9]10

No. of
defectives

41312(3(4]4|4)|1}|3} 2
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Draw a p-chart for the fraction of defectives.
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(b)

4. (a)

(b)

AST-01

A sample of 1000 voters is chosen randomly
from all voters of Delhi. Of them, 75% were

in favour of a particular candidate. If a large
number of voters cast their votes, calculate

95% confidence interval for the proportion of
the voters of Delhi in favour of that
particular candidate.

Give two examples where cluster sampling
can be used. Justify your choice of examples.

A sample of size 75 has to be collected from a

“population. The population consists of two

strata, A and B. ‘There are 100 items in A,
and the standard deviation is 20, There are
50 items in B, and the standard deviation is
100.

(i) If you want to carry out a stratified
random sampling with optimum
allocation, what proportions of the
sample will you take, from stratum A
and from stratum B ?

(i) If you want to use proportional
allocation, what proportion of the
sample will you take, from stratum A

-and from stratum B ?
(iii) Find the variance of the estimator of
population mean under (i) and (ii).
3 ' P.T.O.
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5. (a)

(b)

AST-01

An instructor wishes to test the hypothesis
that the standard deviation of the final
examination grades of statistics class is
greater for female students than male
students. The data from the final examination
for the last semester are as follows :

Male Female
n; = 18 ny = 16
Sl = 2'3 82 = 4'5

Is there enough evidence to support the
claim, using level of significance a = 0-01 ?
[You may use the values given at the end.]

In a post office, three clerks are assigned
incoming mails to process. First clerk
processes 40%, the second clerk processes 35%
and third clerk processes 25% of the mail. The
first clerk has an error rate of 0-04, second
clerk has an error rate of 0-06 and the third
clerk has an error rate of 0-03. A mail selected

-at random from a day’s output, is found to

have an error. Which clerk has most likely
processed the mail ? Justify your answer.

It is known that the number of heavy trucks
arriving at a railway station follow the
Poisson distribution. If the average number of
truck arrivals during a specified period of an

" hour is 2, find the probabilities that during a

given hour

(i) no heavy truck arrives,

(ii) at least two trucks arrive.
4



(¢) The sampling distribution of mean based on a
- sample of 13 units selected without
- replacement shows a variance of 5 units. If the
‘population consists of 49 units, estimate the

~ variance of the population. 3

6. (a) A sample analysis of examination results of
200 CA’s was made’ It was found that
46 students have failed, 68 secured third
division, 62 secured second division and rest
were placed in the first division. Test whether
-these figures are commensurate with the
general examination result which is in the
“ratio of 2 : 3 : 3 : 2, for various categories,
respectively ? [You may use the values given at

the end.] ‘ ' 4

(b) A company wishes to test whether its three
salesmen A, B and C tend to make sales of the

. same amounts or they differ in their selling
- ability. The following are the weekly sales

- 1 record of the three salesmen (in ¥ thousand) :

A | B C
3 | 6 .| 7
4 | 3 3
3 | 3 4
5 4 6
0 0 5

Test whether their average sale differs in
amount ? [You may use the values given at
the end] ’ Cleowntorm e 6
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7. TFind which of the following statements are ‘true’ |
and which are ‘false’ by giving justification. 5x2=10

(a) In a binomial distribution, the variance
cannot exceed n/4.

(b) Simple random sampling is most appropriate
for estimating paddy production in India.

(¢) If the height of students in a class is
uniformly distributed with mean height
5 feet and range of 1 feet, then the largest
and the smallest height of students is 6 feet
and 4 feet respectively.

(d) In an interview, rejecting a candidate who is
suitable for the job will give rise to type II
error.

(e) If the correlation coefficient is zero, then the
relationship between X and Y is positively
linear.

Some values for use, if required.

F-values y2-values Exp.-value

Fi517 (00D =331 | 72 (005)=781 | ¢2-01353
Fy, 11 (5%) = 3-98 x2 (0:05)=949 | & =0-0067
Fig 15 00D =335 | %2 (005)=1259 | ¢=3-00498

Fg 14 (0-05) = 25:67
F17’ 15 (0'01) = 3‘41
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waE T wEE
(. $.dt.)
WA udtar

ﬁﬁm, 2017

(ST TTGAHH)
T.q9.A.-01 : RifSahra awites
797 : 2 g2 JHferman 3% : 50
| | . | (F7 %7 : 70%)
Nz yT G 7 Radd |G 136 77 T
TR Fo & IR AT | Sogiet) HT T F #H

srgafy 7@t & | A 37 § oy 1Y F@ AT F DT
wHawd § |

1. (%) M Ry w fifm soeist & @ afER
T100 % =@ & fefm &1 & g @&

a6 T 4
T = (T H)
o= 25
I 15
e | 20
ufteE 10
Pusifaiac 10
fafag 05
L] 15
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(@) I i goH X) & @@ 1§ @ (V)
frafefaa aiferm 3 & d 2 |

X(fem) |9/8|7|7|6(4(3(3]|1(2
Y(fmm) [7|9|7({8|7|3]6]|1|2]2

Jeth I (X) R AGER (V) & fore womsmmn
Tt fhe IR | 5 fem i 3de gus w
YSER % AW 1 Q@igTH i e |

2. (%) QT F Ige T § ey 15 3R qww f=wem
3 arelt 100 aFgE 3 | AR R wyg # 15-6 WA
3R e fomem V1344 Tt 250 S &, A
T g H A f=e w1 HifvT |

(@) *a-30f & =1 AR ] 2 ST afvg @
faftm el &t =arer fifd |

(M) I AGES GO F W AW 20 B
AR & AW 5 1 HAEE Ffagy FET |

3. (%) Ffufen sl w afdmlemge w ol g
faffifa Tofled & @ 50 o9 @ UER
10 7t F1 Pl w3 Ao R 23 aweh
3fedi = guia €

TE: |[1)2]3(4|5]|6f7]|8]9]10
|RFARE: [4(3|2|3|a]a]a|1]3] 2

Ffeat &t fim ¥ o p-aré sET |
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(@) Rt % ot vagaret § & 1000 FaEwErRd

wirest argeman g T § | o @ 759 FRedt

o Rl IefieaR % 9@ F ¥ | IR 9g S

den § wagm weR w@ &, A Sa fdw

" gufiEm ¥ v i Rt % s % e
"m95%mmﬁmm| 4

4. (F) W q e A w7t oo ST HowEm
ﬁmmm% |3a|3mﬁ%swﬁgf@
o | 2

(@)mﬁm%mm@sﬁaﬁmm
R AA = A BE 1 AT 1007 §,
3l s 7 e 2081 B 50 W &,

. 3l Ikt e e 1002 | 5
G e 3 yeaw Faaa aren wita Igfess
C wfreRE e e €, WA R IR
B 1 fRaR a2
i) AR oM STRE e W
o) &, @ T A & 3w BE o
T AT AT o 2

G @) M @) % F<wla wafe @ H
AT HT TGO F1d FIRI |
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(m)

(@)

AST-01

s fws su ufteea &1 qlgor S 9@
2 & wifersh wen H sifom whan & It =+
e faa dewl f ga § wefet =
g 8 | e ux & sifow vl & afsd 3@

TSR § :
aEH ARt
n,; =18 n, = 16
8y =23 89 =4'5
HIHaT W o = 0-01 H TN A & @ F

g #§ o vt wew R 7 [o9 3 § ey M
T 1 T4 R THA B ]

T THR A, d Tl Bl AW AR S R
SEfeya FW B W W T | w3
40%, TR T 7 35% 3N W FoH A 25%
e H Fafeyd R ) ues o A IR =
004, TE Freh H IR T 0-06 3R AR FH
NIRRT 003A | HRAFFHT A b
g g T Pl oF R | w e
! fora o g Syafeda fre S Y s
T ® ? 3T I i g il |

7E T ¢ 6 109 Red W agen 9t ol o
W} e H ST Hd § ) IR wE W
Tt faftree oraft & dhm e o oot
& sfma 2 §, 7 98 WA wa Hiftg
% g g W & e

() 1§ i 7o T wdar/on §,

() FAH-FA QP gH wgEd/om ¥ |
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(m) o wfoeomm & gft 7§ 13 sl &% TR W
FuRa " w1 YREER W 5 THEAl 6
v guian & | AR wwfR # 49 vt €, @@
THIR F YT HT ATHH HIRT | 3

8. (%) 200 H.u. % g st ¥ wfoest 1 favdwor
o | ag v w6 46 T e ge &,
687 g™ Ivft, 627 feiiw Aoft wa Y R SR AW
wom ot § urw g | Site i fF T 3 st
= e yReme rad ffaw et -« sguma
FH: 2:3:3: 28, ¥ eV § 7 [ow o # Ry
T A AT R E E ] 4

(@) wF w7 ThEer e 9w 8 5w f
fashar A, B 3R C wam wEn # foshY &vea & &
It fashar Qe Srert-orer ® | <fi faskansti
# ararfes fafrat 1 id (7 o ) f=

ﬁmw%:

A B C

3 6 7

4 3 3

3 3 4

5 4 6

0 0 5
St hfe fr a1 39 aa fash sm-sem
mﬁ%?[mmﬁﬁqmwﬁwmw ‘
god £ 1] 6
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7. a1 @Y f Frafafe & @ «ha s ‘g B
IR PR ‘e, i @t Hhifvm | 5x2=10
(%) T3ug e &, oot n/4 & R 7 & wehan |
(@) wRa & 9T SIET HT AT B & ¢ TWA

g Sfraad qed 39gF 2 |

@M IR s wea & frmblE f I (%)
THEAH dfea 8, S aer F9E 5 hie 3k
g 1 e ?, 99 faenfiat 4 ge@ @9 3k
o o fommef H I9 wum 6 B IR
4 e gt |

() w tow ¥, det F R g wfe @
Pt 7 fer I H IR wBr 11 arelt e qf |

(¥) AR weesy T Y E, @ X o Y % o
oY YATHF RaH BN |

Tfe Tava® g, A T AT BT TG H AHA ¢ |

F-H 2T TERHE-TH

Fi5,17(000) =331 | %2 (0:05)=781 | ¢2-0-1353

Fy, 11 (5%) = 3:98 X2 (0:05)=949 | &5 = 0-0067
Fi,18 (0:01) =335 | x2 (0:05)=12:59 | ¢~ = 00498
F3 14 (0:05) = 25:67 |
Fy7 15 (0:01) = 3-41
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